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Abbreviations and Acronyms Used 
 
C Degrees Celsius 
F Degrees Fahrenheit 
AAF  Average Annual Flow 
AAGR Average Annual Growth Rate 
AC Asbestos Cement 
ADWF Average Dry-Weather Flow 
APR Annual Percentage Rate 
AQI Air Quality Index 
ASTM American Society for Testing and Materials 
AWW I/I Average Wet-Weather Inflow and Infiltration 
AWWF Average Wet-Weather Flow 
BLM Bureau of Land Management 
BOD Biochemical Oxygen Demand 
BOLI Bureau of Labor and Industries 
CCI Construction Cost Index 
CCTV Closed Circuit Television 
CDBG Community Development Block Grant 
cf Cubic Feet 
CFR Code of Federal Regulations 
cm Centimeter 
COC Chain of Custody 
CWA Clean Water Act 
CWSRF Clean Water State Revolving Fund 
DA Department of the Army 
DEQ Department of Environmental Quality 
dia, D Diameter 
DMR Discharge Monitoring Report 
Dr Drive 
E East 
EDA Economic Development Administration 
ENR Engineering News Record 
EPA Environmental Protection Agency 
EQC Environmental Quality Commission 
ESH Essential Salmonid Habitat 
ETL Excess Thermal Limit 
ex. Example 
F/M Food to Mass Ratio 
ft Feet 
Gal Gallons 
GO General Obligation 
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gpcd Gallons per Capita-Day 
gpm Gallons per minute 
HDPE High-Density Polyethylene 
Hg Mercury 
HP Horsepower 
HRT Hydraulic Retention Time 
Hz Hertz 
I/I Inflow and Infiltration 
in Inches 
kVA Kilo Volt-Ampere 
L Length 
LF Lineal Foot 
max Maximum 
MGD Million Gallons per Day 
MH Manhole 
MHI Median Household Income 
g/L micro-grams per liter 
mg/L milli-grams per liter 
min Minimum 
min: Minute 
mJ milli-Joule 
mL milli-Liter 
MLE Modified Ludzack-Ettinger 
MLSS Mixed Liquor Suspended Solids 
MMDWF Maximum Monthly Dry-Weather Flow 
MMWW 
I/I Maximum Monthly Wet-Weather Inflow and Infiltration 
MMWWF Maximum Monthly Wet-Weather Flow 
N North 
NCDC National Climatic Data Center 
NE Northeast 
NEC National Electric Code 
NEMA National Electric Manufacturers Association 
No. Number 
NOAA National Oceanic and Atmospheric Administration 
NPDES National Pollutant Discharge Elimination System 
NR National Registry 
NRCS Natural Resources Conservation Service 
NTU Nephelometric Turbidity Units  
NW Northwest 
O&M Operation and Maintenance 
OAR Oregon Administrative Rules 
ODFW Oregon Department of Fish and Wildlife 
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OECDD 
Oregon Economic and Community Development 
Department 

OHWL Ordinary High-Water Line 
OR Oregon 
ORS Oregon Revised Statutes 
PD I/I Peak Day Inflow and Infiltration 
PDAF Peak Day Average Flow 
PDF Peak Daily Flow 
PEM Palustrine Emergent  
PFO Forested 
PH Phase 
PIF Peak Instantaneous (hourly) Flow 
PIF I/I Peak Instantaneous (hourly) Inflow and Infiltration 
PS Pump Station 
psig Pounds per Square Inch, Gage 
PSS Scrub 
PUB Riverine Unconsolidated Bottom  
PVC Poly-vinyl Chloride 
PWF Peak Week Flow 
Q Flow 
R3UB Riverine Intermittent Unconsolidated Bottom  
R3US Riverine Intermittent Unconsolidated Shore 
RAS Returned Activated Sludge 
RB Revenue Bond 
RCP Reinforced Concrete Pipe 
Rd Road 
Rehab Rehabilitation 
RMZ Regulatory Mixing Zone 
RPM Rotation per Minute 
RV Recreational Vehicle 
S South 
S/N Serial Number 
SCADA Supervisory Control and Data Acquisition 
SDC System Development Charge 
SE Southeast 
sec Second 
SELP Small Scale Energy Loan Program 
SNMHI State Non-Metropolitan Median Household Income 
SRT Solids Retention Time 
SS Suspended Solids 
SSO Sanitary Sewer Overflow 
SSW State Scenic Waterway 
St Street 
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SW Southwest 
T Time 
TDH Total Dynamic Head 
TMDL Total Maximum Daily Load 
TSS Total Suspended Solids 
UGB Urban Growth Boundary 
USFS United States Forest Service 
UV Ultra-Violet 
UVI Ultra-Violet Intensity 
UVT Ultra-Violet Transmissivity 
VFD Variable Frequency Drive 
W West 
WAS Waste Activated Sludge 
WEF Water Environmental Federation 
WTP Water Treatment Plan 
WWTP Wastewater Treatment Plant 
ZID Zone of Immediate Dilution 

 
 
 
 
 

  



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc  Page 5  
 

Section 

ES Executive Summary 
 
ES-1. Background 
 
This document is intended to provide the City of Cave Junction a 20-year Wastewater Facilities Plan, in 
compliance with the 2013 Guidelines for Preparing Wastewater Planning Documents and Environmental 
Reports for Public Utilities. 
 
The city of Cave Junction is a southern Oregon community located approximately 30 miles south of 
Grants Pass, in the Illinois River Valley of the Siskiyou Mountains.  The City of Cave Junction is located 
at 42º09’46”N, 123º38’52”W in Township 39 South, Range 8 West.  The projected population to be used 
for design and analysis of the existing and recommended facilities is 3,396, based on a 2.50% average 
annual growth beginning at the 2010 census population of 1,883. 
 
The following table summarizes the current and projected flows for the 20-year planning period for this 
document. 
 

Table ES-1 – Current and Future Flows 

Parameter
2013 Flow 

(MGD)
2013 

Population
Per Capita 

Flow (Gal/day)
2035 

Population
2035 Flow 

(MGD)

ADWF 0.282 140.8 0.478
Base Sewerage 0.214 106.9 0.363
Base Infiltration 0.068 34.0 0.115
MMDWF10 0.371 185.7 0.631

AWWF 0.408 204.1 0.693

MMWWF5 0.598 299.0 1.015

Peak Week 0.870 435.0 1.477
Peak Day (PDAF) 1.272 636.0 2.160
Peak Hourly (PIF) 1.870 935.0 3.175

2000

Dry-Weather Flows

Wet-Weather Flows

3396

Current (2013) Flows and Future (2035) Flows

 
 
The City of Cave Junction collection system consists of approximately 14.2 miles of gravity pipe and four 
pump stations, three of which are owned by the city.  The fourth pump station is owned by the US Forest 
Service, with the City performing operation and maintenance under a contract agreement between the US 
Forest Service and the City.  The city also operates and maintains an aerated, activated sludge treatment 
plant, with secondary clarifiers and an aerobic sludge digester.  The treatment plant discharges to the 
Illinois River, which operates under National Pollutant Discharge Elimination System (NPDES) permit 
number 102610. 
 
ES-2. Recommended Improvement Projects 
 
The collection system is exhibiting wet-weather flow increases indicative of inflow and infiltration.  This 
facilities plan includes recommendations to further investigate, assess and rehabilitate manholes and pipe 
sections identified during recent flow mapping activities. Other improvement projects presented in this 
document include upgrades and improvements to the treatment plant processes, effluent discharge or 
biosolids disposal. 
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Project 1 – Rehabilitate Manholes.  14 manholes were found with leaks during recent flow mapping 
activities.  Each manhole identified should be further assessed and a rehabilitation method selected and 
designed. 
 
Project 2 – Rehabilitate Pipeline.  Flow mapping also located several sections of pipe that exhibit leaks.  
The eight (8) pipe sections identified should be televised and assessed for repair or rehabilitation. 
 
Project 3 – Replace Headworks Screen.  Operation personnel have requested consideration of a new 
headworks screen.  The existing automatic screen is a bar screen with ¾” bar spacing, which 
inadvertently allows some inorganics (plastics, rags, wipes, etc.) to pass into the secondary treatment 
basin. 
 
Project 4 – RV Receiving Station.  The City welcomes thousands of recreational visitors each year, 
many of whom travel in recreational vehicles.  Currently, the City cannot accommodate the wastewater 
from most of these travelers.  A receiving station would allow RVs to discharge wastewater prior to 
entering busy roadways.  Operational costs may be offset by fees associated with discharging wastewater. 
 
Project 5 – Septage Receiving Station.  The City accepts septage discharge several times a week.  
Currently, the septage wastewater occupies one-half of the aeration basin capacity of the treatment plant.  
The receipt and treatment of septage is time-consuming for treatment plant staff.  A formal septage 
receiving station will allow septage wastewater to be isolated from the domestic wastewater stream for 
stabilization.  Once stabilized, the septage may be slowly introduced and mixed into the domestic 
wastewater stream for secondary treatment. 
 
Project 6 – Additional Blower.  The air supply system for the treatment plant is expected to reach 
capacity limits by the end of this 20-year planning cycle.  The City can begin planning and budgeting for 
installation of a third blower in the aeration building. 
 
Project 7 – Disinfection Upgrade.  Currently, disinfection is achieved with closed-vessel ultra violet 
light units.  The units use old technology, are not energy efficient, tend to overheat during low-flow 
conditions and replacement parts are becoming difficult to obtain.  The City may plan and budget to 
replace the disinfection system. 
 
Project 8 – Outfall Diffuser.  The use of a multi-port diffuser will improve dispersion of effluent 
discharged to the Illinois River. Better dispersion and mixing will enhance dilution to further lower 
impacts outside the mixing zone. 
 
Project 9 – Effluent Disposal.  Seasonally, the effluent discharged from the treatment plant is diverted to 
the golf course, in accordance with the discharge permit.  The recycled water is applied to the fairways 
and greens at the golf course.  This arrangement relies on the private entity at the golf course for 
continued used of the recycled effluent.  The City should make improvements to the temporary storage 
lagoons and secure the continued use of the golf course reuse of the effluent. 
 
Project 10 – Aerobic Digester Aerator Upgrades.  The existing aerators are high-maintenance, prone to 
problems, dangerous for personnel to work on and not providing the necessary mixing and aeration for 
the solids aerobic digester.  The City should consider replacing the floating aerators with more efficient, 
more powerful, higher quality mixer/aerator units. 
 
Project 11 – Biosolids Disposal.  Based on current estimates, the biosolids facultative storage lagoon is 
about 67% full.  The storage lagoon has stored more than 15 years of solids.  The City should remove and 
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dispose of the collected biosolids.  The logical site for disposal of the biosolids is as a cap at the county 
landfill, located approximately 5 miles from the treatment plant. 
 
ES-3. Summary of Capital Improvement Plan  
 
The following table summarizes the recommended projects for the City of Cave Junction Capital 
Improvement Plan for the planning period.  The projects are listed by project number, as described above.  
The recommended priority of the project is listed in the right-hand column of the table. 
 

Table ES-3 – Summary of Project Capital Improvement Plan 

Priority Description Cost
WWFP 

Project ID

1 Manhole Repair 58,000$          1

2 Pipeline Rehabilitation 1,015,250$    2

3 Biosolids Disposal 188,500$        11

4 Septage Receiving Station 599,575$        5

5 Aerobic Digester Aerator Upgrades 401,650$        10

6 Diffused Effluent Outfall 213,500$        8

7 Disinfection Upgrade 552,450$        7

8 Effluent Disposal 913,500$        9

9 Additional Blower 203,000$        6

10 RV Receiving Station 145,000$        4

11 Replace Headworks Screen 436,450$        3

Total 4,726,875$     
 
Projects were ranked in priority based on most effective use of resources and impact to current and future 
flows.  For example, by addressing the inflow and infiltration first, the treatment plant will realize 
longevity and operational efficiency with reduced flows. 
 
The City should secure funding necessary to begin work on the highest priority projects. 
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Section 

1 1.0 Project Planning 
 
1.1. Location 
 
The city of Cave Junction is a southern Oregon community located approximately 60 miles west of 
Medford, 30 miles south of Grants Pass, and 230 miles south of Portland.   The City lies within the 
Illinois River Valley in the Siskiyou Mountains at an elevation of approximately 1,390 feet.  The Siskiyou 
Mountains are only one of two mountain ranges that run west to east in the entire United States.  The City 
limits on the south are defined by the approximate path of the East Fork of the Illinois River and Illinois 
River Forks State Park.  The western boundary extends along the Illinois River and jogs to the north and 
east to the northern boundary located north of Laurel Road.  The eastern boundary is defined by the 
approximate path of Laurel Road with the southeastern corner the approximate intersection of Laurel 
Road and Oregon Caves Highway.   The City of Cave Junction is located at 42º09’46”N, 123º38’52”W in 
Township 39 South, Range 8 West, and covers portions of Sections 15, 16, 20, 21, and 22. 
 
The planning area is primarily contained within the Cave Junction City limits.  Figure 1.1a shows the 
USGS topographic map for the area of Cave Junction.  Figure 1.1b shows the city limits for Cave 
Junction on an aerial image.   
 
The city limits have extended to the urban growth boundary (UGB) on the north and west.  There exists 
land for annexation and city expansion to the east and south within the UGB.  There are also several 
property ‘islands’ that may be annexed into the city in the future.  In general, the 66% of the UGB is 
within current city limits. 
 
1.2. Land Use 
 
Land use within Cave Junction is a mixture of residential, commercial, and recreational.  The City has a 
total area of 1.8 square miles, of which 0.1 square miles is covered by water.  After the decline of gold 
mining and the lumber industry, the City has turned to tourism and commercial services.  There is light 
industry within the town limits. 
 
1.3. Zoning Information 
 
Much of the City is zoned as residential with a small amount of commercial in the center of the City. 
There are is also an area zoned as light industrial within the City of Cave Junction.  A Zoning Map is 
provided as Figure 1.3. 
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Figure 1.1a – USGS Topographic Map of Cave Junction 
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Figure 1.1b – Cave Junction, 2013 Google Earth Aerial Image 
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Figure 1.3 – Cave Junction Zoning Map 
  

RI – Rural Industrial 

LI – Light Industrial RR – Rural Residential 

FC – Forest Commercial 

C – Commercial 

SR – Single Family Residential P – Public  

EF – Exclusive Farm 
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1.4. Socio-econimic Conditions and Trends 
 
Over the decades since it was established in the late nineteenth century, the economic market in the area 
has shifted away from relying on the forest products and mining related industry.  According to the 2010 
Census data for the City of Cave Junction, 32.8% of jobs now occur in retail trade followed by 
educational, health and social services (17.7%), transportation, warehousing and utilities (10.9%), Arts, 
entertainment, recreation, accommodation and food services (8.1%), manufacturing industry (7.7%) and 
finance, insurance, real estate and rental and leasing (7.0%).  See Figure 1.4.   
 
The unemployment rate in the City of Cave Junction, according to the 2010 Census, was 17.5%.  Several 
changes have occurred in the employment and economic environment of Curry County, in the last several 
years.  According to the 2010 Census, the unemployment rate for Josephine County was 12.6%. 
 

Retail  trade
32.8%

Educational, health and social 
services
17.7%

Transportation and warehousing, 
and util ities

10.9%

Arts, entertainment,  recreation, 
accommodation and food 

services

8.1%

Manufacturing
7.7%

Finance, insurance, real  estate, 
and rental  and leasing

7.0%

Construction
5.7%

Professional, scientific, 
management,  administrative, 

and waste management  services

5.3%

Other services  (except public 
administration)

3.9%

Information
0.9%

Agriculture, forestry, fishing and 
hunting, and mining

0.0%

Public administration
0.0%

Employment in Cave Junction
(2010 Census Data)

 
Figure 1.4 – Employment in Cave Junction, Per 2010 Census 

 
According to the 2008-2012 American Community Survey, 5-year Estimates, median household income 
(MHI) in 2012 for the City of Cave Junction is $22,016.  Comparatively, per the same American 
Community Survey, 5-year Estimates, the MHI for Josephine County is $36,699, State of Oregon is 
$50,036 and the U.S. is $53,046.   
 
The 2008-2012 American Community Survey, 5-year Estimates, lists the percentage of individuals below 
the poverty level in 2012 is 33.7% in Cave Junction.  This is significantly higher than the 20.0% for the 
county, 15.5% for the State and 14.9% for the nation. 
 
The 2010 U.S. Census records that the average household size for the City of Cave Junction is 2.30 
persons. 
 
 
 



City of Cave Junction  Wastewater Facilities Plan 
 

  
Civil West Engineering Services, Inc  Page 14  
   

1.5. Cultural Resources 
 
According to the National Register of Historic Places, several historical sites are listed for the vicinity of 
Cave Junction as shown in Table 1.5.  No other historical sites or structures are listed. 
 

Table 1.5 – Archaeological and Historic Sites 
Historic 

Property/Site Name 
Street Address 

Period of 
Significance 

Listed 
Date 

NR Number 

Allen Gulch Mill 
1 mile SE of Junction of Waldo 
and Waldo Lookout Roads 

1925-1949 2001 01001148 

Allen Gulch 
Townsite 

1 mile SE of Junction of Waldo 
and Waldo Lookout Roads 

1850-1874 2001 01001136 

Cameron Mine 
2 miles south of Junction of 
Waldo and Waldo Lookout 
Roads 

1900-1949 2001 01001144 

Cedar Guard Station 
No. 1019 

Illinois Valley Road 1925-1949 1986 86000837 

Deep Gravel Mine 
1 mile north of Junction of 
Waldo Rd and BLM Road 40-
8-28 

1875-1924 2001 01001141 

Esterly Pit No. 2 – 
Llano De Oro Mine 

1.5 mile north of Junction of 
Waldo Rd and BLM Road 40-
8-28 

1925-1974 2001 01001145 

Fry Gulch Mine 
0.75 mile from Junction of 
Waldo Rd and BLM Road 40-
8-28 

1875-1949 2001 01001143 

High Gravel Mine 
1.3 mile south of Junction of 
Waldo Rd and BLM Road 40-
8-28 

1900-1949 2001 0101142 

Logan Cut Historic Channel of Logan Cut 1875-1949 2001 01001154 

Logan Drain Ditches 
2 miles north of Junction of 
Waldo Rd and BLM Road 40-
8-28 

1900-1949 2001 01001155 

Logan Wash Ditch 
Historic Channel of Logan 
Wash Ditch 

1900-1949 2001 01001153 

Middle Ditch 
Historic Channel of Logan-
Esterly Middle Ditch 

1850-1949 2001 01001150 

Old Placer Mine 
0.65 mile west of Junction of 
Rockydale Road and BLM 
Road 40-8-15 

1850-1899 2001 01001140 

Oregon Caves 
Chateau 

Off of State Road 46, Oregon 
Caves National Monument 

1925-1949 1987 87001346 

Oregon Caves 
Historic District 

Off of State Road 46, Oregon 
Caves National Monument 

1900-1949 1992 92000058 

Osgood Ditch 
Historic Channel of Osgood 
Ditch 

1900-1949 2001 01001151 

Plataurica Mine 
0.75 mile SE of Junction of 
Waldo and Waldo Lookout 
Roads 

1925-1949 2001 01001146 
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Historic 
Property/Site Name 

Street Address 
Period of 

Significance 
Listed 
Date 

NR Number 

Siskiyou 
Smokejumper Base 

Smokejumper Way, 4 miles SE 
of OR 199 

1925-1974 2006 06001035 

St. Patrick’s Roman 
Catholic Cemetery 

1 mile SE of Junction of Waldo 
and Waldo Lookout Roads 

1850-1924 2001 01001137 

Store Gulch Guard 
Station No. 1020 

Illinois Valley Road 1925-1949 1986 86000838 

Upper Ditch 
Historic Channel of Logan-
Esterly Upper Ditch 

1850-1949 2001 01001149 

Waldo Cemetery 
0.5 mile SW of Junction of 
Waldo Road and BLM Road 
40-8-28 

1850-1924 2001 01001138 

Waldo Chinese 
Cemetery 

0.5 mile SW of Junction of 
Waldo Road and BLM Road 
40-8-28 

1850-1949 2001 01001139 

Waldo Mine 
SW of Junction of Waldo Road 
and BLM Road 40-8-28 

1925-1949 2001 01001147 

Wimer Ditch 
Historic Channel of Wimer 
Ditch 

1875-1949 2001 01001152 

 
1.6. Environmental Resources 
 

 Climate 1.6.1.
 
Climate data was obtained using long-term records collected at the Cave Junction weather station (Station 
351448) as reported by the National Climatic Data Center.   
 
Average snowfall is approximately 14.4 inches in Cave Junction.  Record high snowfall of 51.6 inches 
was recorded in 1992-1993.  On average, the majority of snowfall occurs from November to March.  No 
statistically significant increasing or decreasing trend in annual snowfall is evident.   
 
Average annual precipitation is approximately 61.7 inches in Cave Junction.  Record low and high 
precipitation years recorded were 29.4 inches in 1976 and 104.2 inches in 1996, respectively.  Normally, 
the majority of rainfall occurs from November to March.  No statistically significant increasing or 
decreasing trend in annual rainfall is evident.  Based on the NOAA Atlas 2, Volume X Isopluvial maps, 
the 5-year storm 24-hour rainfall is 5.5 inches.  Figure 1.6.1a provides a monthly summary of 
precipitation for the climate station. 
 
The average annual temperature in Cave Junction ranges from 32.5° to 90.5º F with an annual mean of 
53.8° F.  A record high temperature of 114° F was recorded in August of 2008.  A record low temperature 
of -6°F was recorded in December of 1972.  July is statistically the warmest month with a mean of 70.6° 
F while December is the coldest with a mean of 39.7° F.  Figure 1.6.1b shows the monthly temperature 
statistics for Cave Junction. 
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean 10.92 8.05 7.74 4.03 2.03 0.75 0.24 0.49 0.98 3.63 9.38 12.25

High 25.39 22.57 19.4 13.1 9.15 3.17 1.4 3.69 6.47 11.22 30.13 35.29

Low 0.53 0.13 0.72 0.27 0 0 0 0 0 0 1.79 1.16

Mean Snowfall 4.4 3.5 1.8 0.8 0 0 0 0 0 0 0.7 3.2

High Snowfall 30.6 22 12 16 0 0 0 0 0 0 14 25.1
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Figure 1.6.1a – Precipitation Normals NCDC 1962-2012 
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

High 47.6 53.7 58.5 64.5 73.4 81.4 90.5 90 84.2 70.2 53.4 46.5

Mean 40.1 43.6 46.6 50.5 57.3 64 70.6 69.6 61.2 54.6 45.1 39.7

Low 32.5 33.5 34.6 36.5 41.2 46.6 50.6 49.2 44.3 39 36.7 33
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Figure 1.6.1b – Temperature Normals NCDC 1962-2012 
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 Air 1.6.2.
 
The air quality in Cave Junction is generally good, according to the 2011 Air Quality Index (AQI).  Fires 
in the forested areas surrounding the valley in which Cave Junction is located will account for moderate 
to unhealthy levels of air.  Figure 1.6.2 is from the Part of Oregon Ambient Air Monitoring Network, 
USFS Station CJFS, DEQ#31036, EPA#410330036.  A full report for the state of Oregon is available for 
download at http://www.oregon.gov/DEQ. 
 

 
Figure 1.6.2 – Air Quality Index Graph 

 
 Floodplains 1.6.3.

 
Areas within the City are within the 100-year floodplain.  Floodplain areas occur along the Illinois River, 
located to the west and south of the City.   
 
Figure 1.6.3 shows the areas of the City within the 100-year and the 500-year flood plain, based on the 
compilation of several FEMA Flood Insurance Rate Maps (41033C0791E, 41033C0792E & 
41033C0794E)  in the vicinity of the City.  See Appendix G for FEMA “Firmette” Maps of the floodplain 
in the vicinity of the City.  Flood Insurance Maps may be viewed on the FEMA Map Service Center at the 
following web address: www.msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView 
 
The wastewater treatment plant is located outside the designated 100-year and 500-year floodplain limits. 
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 Wetlands 1.6.4.

 
A Wetland Map is included at the end of this Section in Figure 1.6.4.  The wetlands are located as 
identified by the National Wetlands Inventory.   
 
The wetlands are generally located along the Illinois River and small tributary creeks and streams.  The 
wetlands consist of Palustrine Emergent (PEM), Forested (PFO) and Scrub (PSS) as well as Riverine 
Unconsolidated Bottom (PUB) and Riverine Intermittent Unconsolidated Bottom (R3UB) and Riverine 
Intermittent Unconsolidated Shore (R3US). 
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Figure 1.6.3 – Flood Hazard Map  

(compiled from FEMA Flood Insurance Rate Maps 41033C0791E, 41033C0792E, & 41033C0794E) 
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Figure 1.6.4 – Wetland Map (based on National Wetlands Inventory) 
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 Soils 1.6.5.
 
The soils information for this report was developed from the Natural Resources Conservation Service 
(NRCS) Web Soil Survey.  The full soils resource report can be found in the appendix. 
 
The predominant soil type in the city is loam, which comprises about half of the soils identified.  Gravelly 
loam makes up about one third of the soils.  The remainder of the soils is clay loam and rock outcrops. 
 
1.7. Biological Resources 
 
Biological resources in the area include numerous fish, birds and mammals.  Fish species in the Illinois 
River include Coho salmon, Chinook salmon, and steelhead.  Several species of birds are known to breed 
in forests around Cave Junction.  Mammals such as black bear, black-tailed deer, raccoon, and squirrels 
inhabit this area.  Rarely, a Roosevelt elk may enter the wooded areas near town. 
 
1.8. Coastal Resources 
 
The City of Cave Junction is located outside the coastal zone. 
 
1.9. Population Trends 
 
Facility demand and design capacity is dependent on population.   
 

 Historic Growth Rate 1.9.1.
 
Historic population data is based on available U.S. Census data.  The following table summarizes the 
historical population for the City of Cave Junction, according to the Census data. 
 

Table 1.9.1 – Historic Population Summary 

Year Population

1960 248

1970 415

1980 1023

1990 1126

2000 1363

2010 1883

Historic Population

 
 
 
This report is intended to provide the City pertinent information through the year 2035.  Projecting 
population growth based on historic population growth patterns for the City of Cave Junction has an 
inherent degree of uncertainty.  The average annual growth rate (AAGR) for each decade fluctuates from 
9.44% (1970-1980) to 0.96% (1980-1990). 
 

 Coordinated Growth Rate 1.9.2.
 
According to recommendations and regulations, the future growth projections for population are to be 
based on values accepted and coordinated with Josephine County.  Unfortunately, the most recent 
comprehensive plan was conducted in 2007, during a peak of land development in the City.  The 
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subdivisions and developments did not materialize as expected during preparation of the comprehensive 
plan.  The comprehensive plan recommended use of excessive growth rates, which appear inappropriate 
at this time.   
 
Therefore, the City has met with the County Planning Department and is working together on a new 
coordinated growth rate.  The proposed growth rate by the City and County Planning Department, at the 
time this report is being prepared, is 2.50%. 
 
The following graph presents the historic population for the City of Cave Junction and the projected 
population, based on the 2.50% growth rate. 
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Figure 1.9.2 – Cave Junction Population Projection 

 
The projected population to be used for design and analysis of the existing and recommended facilities is 
3396, based on a 2.50% average annual growth beginning at the 2010 census population of 1883. 
 
1.10. Community Engagement 
 
The City holds public council meetings, which are advertised.  The community is invited to provide 
comment during the public portion of the council meeting.  Project status is discussed at these meetings.  
Planning documents are made available for viewing to the public at City Hall. 
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Section 

2 2.0 Existing Facilities 
 
2.1. Location Map 
 
The existing facilities comprise the wastewater treatment plant and four (4) pump stations.  Figure 2.1 
displays the location of the facilities within the limits of the City. 
 

 
Figure 2.1 – Wastewater Facilities Location Map 

 
This section will provide information and assessment of each facility within the collection and treatment 
systems of the City of Cave Junction. 
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2.2. History 
 

 Previous Studies and Reports 2.2.1.
 
The following is a list of previous reports and studies that have discussed the City of Cave Junction 
wastewater collection and treatment systems. 
 

1. July 1972. Josephine County Areawide Water and Sewer Plan, Stevens, Thompson and 
Runyan. 

 
2. April 1976. Facilities Plan, Municipal Waste Treatment Works, T. Flatebo & Associates. 
 
3. November 1984. City of Cave Junction Comprehensive Plan, Kelly & Rich, with Mary C. 

Hudson, Planning Assistant. 
 
4. May 1991. Report of Sewer Extension North Cave Junction, T. Flatebo & Associates. 
 
5. April 1994. Wastewater Facilities Report, City of Cave Junction Wastewater Treatment 

Report. BST Associates. 
 
6. July 2003. City of Cave Junction Reclaimed Water Plan. 
 
7. December 2006. National Pollutant Discharge Elimination System, Permit Evaluation and 

Fact Sheet, Julie Berndt, Oregon Department of Environmental Quality. 
 
8. October 2005. The Comprehensive Plan for Josephine County. 
 
9. August 2007. Josephine County Coordinated Population Forecast, ECONorthwest. 

 
2.3. Collection System 
 

 Collection System Infrastructure  2.3.1.
 
The City of Cave Junction collection system consists of approximately 14.2 miles of gravity pipe.  The 
following table (Table 2.3.1a) summarizes the collection system gravity piping.  This table does not 
include the quantity of private sewer laterals or connections to the collection system. 
 

Table 2.3.1a – Pipe Size Summary 
Pipe Diameter 

(in)
Quantity    

(lf)
4 985
8 70,254

12 260
15 800
18 627
21 2,201

Total 75,127  
 



City of Cave Junction  Wastewater Facilities Plan 
 
 

  
Civil West Engineering Services, Inc  Page 29  
   

The following table provides a summary of the Cave Junction Wastewater Collection system based on 
pipe material.  The asbestos cement pipe (AC) is predominantly 8-inch in diameter.  All of the 21-inch 
pipe is made of reinforced concrete (RCP). 
 

Table 2.3.1b – Pipe Material Summary 

Pipe Material
Quantity  

(lf)
Reinforced Concrete (RCP) 2,201
Polyvinyl Chloride (PVC) 33,901
Asbestos Cement (AC) 38,765
Ductile Iron (DI) 260

Total 75,127  
 
At locations where the pipe changes directions or intersects with another pipe, a manhole is supposed to 
be installed.  At termination points of main line gravity pipe, a clean out may be installed, in lieu of a 
manhole.  The Cave Junction wastewater collection system has 292 manholes and 48 clean outs. The 
collection system has been constructed over the past 50 years.  The following table summarizes the lineal 
footage of pipe arranged by year installed. 
 

Table 2.3.1c – Pipe Age Summary 
Year 

Installed
Age 

(years)
Quantity  

(lf)
% of 

System
1963 50 15,591 20.8%
1975 38 3,610 4.8%
1976 37 12,052 16.0%
1977 36 1,432 1.9%
1978 35 5,399 7.2%
1997 16 2,882 3.8%
1998 15 634 0.8%
2001 12 4,270 5.7%
2004 9 2,536 3.4%
2005 8 8,026 10.7%
2006 7 9,318 12.4%
2007 6 8,750 11.6%
2008 5 627 0.8%

Total 75,127  
 
50% of the City’s collection system is at least 35 years old with approximately 20% of the collection 
system 50 years old.  Deterioration of pipe wall and joint material increases as pipe ages. 
 
The collection system has been arranged into Basins A through L for manhole numbering and ease of 
identification.  Figure M1 in Appendix G shows the location of each collection system basin.  The 
following sub-sections summarize each of the sub-basins of the gravity collection system. 
 
Many of the gravity pipes convey raw wastewater to several pump stations located throughout the City.  .  
Pump stations are located at low points in the wastewater collection system.  The City of Cave Junction 
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owns three (3) pump stations and is under contract to maintain a fourth pump station, which is owned by 
the United Stated Forest Service.  Figure 2.1 shows the general location of each pump station. 
 
2.3.1.1. Collection System: Basin A  
 
Basin A of the collection system is located in the northwest portion of the City.  This basin is situated 
near the wastewater treatment plant and contains the last segment of gravity pipe in the collection system. 
The following table summarizes the manholes and pipe materials located within the basin. 

 
Table 2.3.1.1 – Basin A Summary 

45.4 Acres
Wastewater 

Treatment Plant
None

6
0

Material Length Date Installed
8" AC 830 1975

22" RCP 797 1997
Total Gravity Pipe 1,627

Basin Characteristics
Approximate Basin Size

Basin Discharge Point

Pump Station within Basin
Number of Manholes
Number of Cleanouts

Gravity Pipe:

Basin Summary: Basin A

 
 
2.3.1.2. Collection System: Basin B  
 
Basin B of the collection system is located in the center portion of the City.  This basin is situated to the 
west of Highway 199 and includes most of the commercial businesses that occupy the west side of the 
Highway. The following table summarizes the manholes and pipe materials located within the basin. 

 
Table 2.3.1.2 – Basin B Summary 

130.8 Acres
A-3

None
48
6

Material Length Date Installed
8" AC 8,698 1963
8" AC 2,780 1975

8" PVC 374 1998
18" PVC 627 2008
22" RCP 1,404 1997

Total Gravity Pipe 13,883

Approximate Basin Size
Basin Discharge Point
Pump Station within Basin
Number of Manholes
Number of Cleanouts

Basin Summary: Basin B
Basin Characteristics

Gravity Pipe:

 
 



City of Cave Junction  Wastewater Facilities Plan 
 
 

  
Civil West Engineering Services, Inc  Page 31  
   

2.3.1.3. Collection System: Basin C  
 
Basin C of the collection system is also located in the center portion of the City.  This basin is situated to 
the east of Highway 199 and includes most of the commercial businesses that occupy the east side of the 
Highway. The following table summarizes the manholes and pipe materials located within the basin. 
 

Table 2.3.1.3 – Basin C Summary 

94.8 Acres
B-37
None

46
0

Material Length Date Installed
8" AC 5,417 1963

8" PVC 454 2006
8" PVC 4,663 2007

Total Gravity Pipe 10,534

Pump Station within Basin
Number of Manholes
Number of Cleanouts

Gravity Pipe:

Basin Summary: Basin C
Basin Characteristics

Approximate Basin Size
Basin Discharge Point

 
 

2.3.1.4. Collection System: Basin D  
 
Basin D of the collection system is the eastern most portion of the City.  This basin is situated to the east 
and includes the Illinois Valley High School. The following table summarizes the manholes and pipe 
materials located within the basin. 

Table 2.3.1.4 – Basin D Summary 

126.8 Acres
C-46
None

33
7

Material Length Date Installed
8" AC 2,881 1976
8" AC 1,432 1977
8" AC 681 1997

8" PVC 2,536 2004
Total Gravity Pipe 7,530

Basin Characteristics

Gravity Pipe:

Approximate Basin Size
Basin Discharge Point
Pump Station within Basin
Number of Manholes
Number of Cleanouts

Basin Summary: Basin D
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2.3.1.5. Collection System: Basin E  
 
Basin E of the collection system is located in the eastern portion of the City.  This basin is situated on the 
east side of Highway 199, where Highway 46, the Oregon Caves Highway begins. The following table 
summarizes the manholes and pipe materials located within the basin. 
 

Table 2.3.1.5 – Basin E Summary 

59.9 Acres
B-46
None

20
6

Material Length Date Installed
8" AC 6,019 1976

Total Gravity Pipe 6,019

Basin Summary: Basin E
Basin Characteristics

Gravity Pipe:

Approximate Basin Size
Basin Discharge Point
Pump Station within Basin
Number of Manholes
Number of Cleanouts

 
 
2.3.1.6. Collection System: Basin F  
 
Basin F of the collection system is located in the southeastern portion of the City.  This basin is situated 
on the south side of Highway 46, the Oregon Caves Highway. The following table summarizes the 
manholes and pipe materials located within the basin. 

Table 2.3.1.6 – Basin F Summary 

104.7 Acres
E-20
None

14
3

Material Length Date Installed
8" AC 421 1963
8" AC 3,971 1978

8" PVC 445 2006
Total Gravity Pipe 4,837

Number of Manholes
Number of Cleanouts

Gravity Pipe:

Basin Summary: Basin F
Basin Characteristics

Approximate Basin Size
Basin Discharge Point
Pump Station within Basin
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2.3.1.7. Collection System: Basin G 
 
Basin G of the collection system is also located in the southeastern portion of the City.  This basin is the 
southerly most basin in the City, and includes the City’s Water Treatment Plant. The following table 
summarizes the manholes and pipe materials located within the basin. 
 

Table 2.3.1.7 – Basin G Summary 

95.1 Acres
E-17

Water Treatment  
Plant PS

9
3

Material Length Date Installed
8" AC 3,152 1976

Total Gravity Pipe 3,152

Gravity Pipe:

Approximate Basin Size
Basin Discharge Point

Pump Station within Basin

Number of Manholes
Number of Cleanouts

Basin Summary: Basin G
Basin Characteristics

 
 
2.3.1.8. Collection System: Basin H 
 
Basin H of the collection system is located in the southwestern portion of the City.  This basin 
incorporates the Illinois Valley Forest Service Ranger Station. The following table summarizes the 
manholes and pipe materials located within the basin. 

Table 2.3.1.8 – Basin H Summary 

51.2 Acres
B-43

Forest Service PS
6
0

Material Length Date Installed
8" AC 628 1978

15" AC 800 1978
Total Gravity Pipe 1,428

Pump Station within Basin
Number of Manholes
Number of Cleanouts

Gravity Pipe:

Basin Summary: Basin H
Basin Characteristics

Approximate Basin Size
Basin Discharge Point
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2.3.1.9. Collection System: Basin I 
 
Basin I of the collection system is located in the western portion of the City.  This basin is the western 
most basin in the City and includes several new, undeveloped subdivisions. The following table 
summarizes the manholes and pipe materials located within the basin. 
 

Table 2.3.1.9 – Basin I Summary 

171.9 Acres
B-35

Pomeroy View PS
25
7

Material Length Date Installed
8" PVC 8,013 2006

Total Gravity Pipe 8,013

Number of Cleanouts
Gravity Pipe:

Basin Characteristics
Approximate Basin Size
Basin Discharge Point
Pump Station within Basin
Number of Manholes

Basin Summary: Basin I

 
 

2.3.1.10. Collection System: Basin J 
 
Basin J of the collection system is also located in the western portion of the City.  The following table 
summarizes the manholes and pipe materials located within the basin. 

 
Table 2.3.1.10 – Basin J Summary 

88.8 Acres
B-21
None

1
3

Material Length Date Installed
4" AC 985 1963
8" AC 70 1963

Total Gravity Pipe 1,055

Basin Discharge Point
Pump Station within Basin
Number of Manholes
Number of Cleanouts

Gravity Pipe:

Basin Summary: Basin J
Basin Characteristics

Approximate Basin Size
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2.3.1.11. Collection System: Basin K 
 
Basin K of the collection system is located in the northern portion of the City, on the west side of 
Highway 199.  This basin includes the North Loop Pump Station and the Wastewater Treatment Plant.  
The following table summarizes the manholes and pipe materials located within the basin. 
 

Table 2.3.1.11 – Basin K Summary 

73.4 Acres
North Loop PS
North Loop PS

20
0

Material Length Date Installed
8" PVC 4,087 2007
12" DI 20 1998

Total Gravity Pipe 4,107

Number of Manholes
Number of Cleanouts

Gravity Pipe:

Basin Summary: Basin K
Basin Characteristics

Approximate Basin Size
Basin Discharge Point
Pump Station within Basin

 
 
2.3.1.12. Collection System: Basin L 
 
Basin L of the collection system is located in the farthest north portion of the City, on the east side of 
Highway 199.  The following table summarizes the manholes and pipe materials located within the basin. 
 

Table 2.3.1.11 – Basin L Summary 

155.1 Acres
K-1

None
53
13

Material Length Date Installed
8" PVC 4,270 2001
8" PVC 8,026 2005
8" PVC 406 2006
12" DI 240 1998

Total Gravity Pipe 12,942

Gravity Pipe:

Basin Summary: Basin L
Basin Characteristics

Approximate Basin Size
Basin Discharge Point
Pump Station within Basin
Number of Manholes
Number of Cleanouts
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 North Loop Pump Station 2.3.2.
 
The North Loop Pump Station is located near the north end of the City, adjacent to the Redwood 
Highway (Highway 199), near Golf Club Drive. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

North Loop 
Pump Station 

Figure 2.3.2a – North Loop PS Aerial Photo 

Figure 2.3.2c – North Loop PS Forcemain 

Figure 2.3.2d – North Loop PS Wetwell

Figure 2.3.2b – North Loop PS Controls and Generator 
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Summary of North Loop Pump Station System Components 

Year Constructed 1998 
Location West side of Highway 199, North of Golf Course Drive 
Pump Type Two (2) Submersible, Centrifugal Pumps 
Manufacturer of Pumps Flygt 
Model 3102 (5 HP) 

3127 (7.5 HP) 
Capacity Estimated:    5 HP 

                  7.5 HP = 475 gpm @ 22’ TDH 
Pump Hp    5 HP; 230 V; 60 Hz; 3 PH; 

7.5 HP; 460 V; 60 Hz; 3 PH 
Wet Well 96” (8-ft) dia. Concrete 
Overflow Point None; Overflow at wetwell hatch, if it occurs 
Average Time to Overflow 1.8 hours (ADWF/Volume in Wetwell above High Water Alarm) 
Auxiliary Power Exterior 50 kVA – 3 PH Cummins Diesel Generator (DGHD-5737473) 
Transfer Switch Automatic 
Telemetry Autodialer 
Reliability Class Class I 
Availability for Expansion Wetwell constructed with space & piping for a third pump 
Force Main 8-inch (2770± ft) forcemain to Manhole A-1 (At WWTP) 
Force Main Profile Descending to low point in Golf Course then ascending to discharge MH 
Ave Detention Time in FM 122 minutes (ADWF/Volume in FM) 
Air Release Valves None 
Level Control Ultrasonic with backup floats 
Elevation, Top of Wetwell 1296.0± feet 
Bottom of Wetwell 1280.0± feet 
Normal Water Surface 1282.0 feet to 1281.0 feet 
Overflow Alarm 1284.5 feet 
High Water Alarm 1284.0 feet 
Lag Pump On 1282.5 feet 
Lead Pump On 1282.0 feet 
Pumps Off 1281.0 feet 
Low Water Alarm 1280.80 feet 
Ave Detention Time in Wetwell 9 minutes (ADWF/Pump Volume) 
Sulfide Control None 
Discharge Point Manhole A-1 (Elevation = 1290.9 feet ±) 
Static Head (Approximate) 9.9 feet 

 
Summary of North Loop Pump Station Deficiencies 

General Control panels (NEMA 12X) located out of doors. 
Controls 5 HP on VFD, 7.5 HP on across line starter 
Flow Meters No flow meters. 
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Figure 2.3.2e – North Loop PS Pump Curve – 7.5HP Pump 
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Figure 2.3.2f – North Loop PS Pump Curve – 5 HP Pump  
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 Pomeroy View Pump Station 2.3.3.
 
The Pomeroy View Pump Station is located in the western edge of the City, south of Pomeroy View 
Drive.  The pump station was built in 2005 in conjunction with the Pomeroy View Subdivision.  The 
pump station was installed with the intent to serve approximately 200 homes.  Only about 10 homes have 
been constructed to date. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Pomeroy View 
Pump Station

Figure 2.3.3a – Pomeroy 
View PS Aerial Photo 

Figure 2.3.3c – Pomeroy View PS 
Forcemain Manifold

Figure 2.3.3d – Pomeroy 
View PS Wetwell 

Figure 2.3.3b – Pomeroy View PS 
Control Building 
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Summary of Pomeroy View Pump Station System Components 

Year Constructed 2005 
Location South of Pomeroy View Drive 
Pump Type Two (2) Submersible, Centrifugal Pumps 
Manufacturer of Pumps Myers 
Model 4RCX200M2-40 (S/N: 11569 & 11570) 
Capacity Estimated: 20 HP = 166 gpm @ 126’ TDH 
Pump Hp 20 HP; 230 V; 60 Hz; 3 PH; 1750 RPM 
Wet Well 72” (6-ft) dia. Concrete 
Overflow Point None; Overflow at wetwell hatch, if it occurs 
Average Time to Overflow 9.9 hours (ADWF/Volume in Wetwell above High Water Alarm) 
Auxiliary Power Exterior 80 kVA – 3 PH Cummins Diesel Generator 
Transfer Switch Automatic 
Telemetry Radio 
Reliability Class Class I 
Availability for Expansion Constructed to collect from approximately 200 residential properties 

Force Main 
4-inch (4,575 ft) forcemain to Manhole B-35 (At Schumacher St & 
Boundary Avenue) 

Force Main Profile Continuously ascending to discharge 
Ave Detention Time in FM 500 minutes (ADWF/Volume in FM) 
Air Release Valves None 
Level Control Ultrasonic with backup floats 
Elevation, Top of Wetwell 1281.0± feet 
Bottom of Wetwell 1259.1± feet 
Normal Water Surface 1263.6 feet to 1261.1 feet 
Redundant Float 1265.7 feet 
Overflow Alarm 1265.6 feet 
High Water Alarm 1265.0 feet 
Lag Pump On 1264.1 feet 
Lead Pump On 1263.6 feet 
Pumps Off 1261.1 feet 
Low Water Alarm 1260.6 feet 
Ave Detention Time in Wetwell 105 minutes (ADWF/Volume in Wetwell) 
Sulfide Control Air Compression for Injection 

Discharge Point 
Manhole B-35 in the Intersection of Schumacher St and Boundary 
Avenue (Elevation = 1326.0 feet ±) 

Static Head (Approximate) 65 feet 
 

Summary of Pomeroy View Pump Station Deficiencies 
General Control panels (NEMA 12X) located out of doors. 
Controls The pumps operate without VFD’s 
Air Injection System Air compressor in need of repair 
Communication Radio/SCADA communication problems 
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Figure 2.3.3e – Pomeroy View PS Pump Curve 
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 Water Treatment Plant Wastewater Pump Station 2.3.4.

 
The Water Treatment Plant Wastewater Pump Station is located in the western edge of the water 
treatment plant property, on the northeast corner of Highway 99 and Hamilton Avenue.  The pump station 
was built in 1998 in conjunction with upgrades to the water treatment plant.  The package pumps are a 
small, duplex configuration manufactured by Hydronix.  The pump station serves only a commercial 
property and the water treatment plant. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

WTP PS 
Pump Station

Figure 2.3.4a – WTP PS Aerial Photo

Figure 2.3.4c – WTP PS Controls in Cover 

Figure 2.3.4b – WTP PS Pumps and Cover 
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Summary of Water Treatment Plant Pump Station System Components 

Year Constructed 1998 
Location Northeast Corner Highway 199 & Hamilton Avenue  
Pump Type Two (2) Self-priming, Suction Lift Pumps 
Manufacturer of Pumps Hydromatic Pumps in a Hydronix Package Station 
Model 40 MPV 
Capacity Estimated: 125 gpm @ 18’ TDH 
Pump Hp 3 HP; 208 V; 60 Hz; 3 PH 
Wet Well 72” (6-ft) dia. Concrete 
Overflow Point None; Overflow at wetwell hatch, if it occurs 
Average Time to Overflow 2.2 hours (ADWF/Volume in Wetwell above High Water Alarm) 
Auxiliary Power Water Treatment Plant Backup Generator 
Transfer Switch From WTP backup power 
Telemetry Integral with WTP 
Reliability Class Class I 
Availability for Expansion Land available adjacent, to the north. 

Force Main 
4-inch (800 ft) forcemain to Manhole G-1 (In Junction Avenue about 
300 feet north of Raymond Street) 

Force Main Profile Continuously ascending to discharge 
Ave Detention Time in FM 50 minutes (ADWF/Volume in FM) 
Air Release Valves None 
Level Control Floats 
Elevation, Top of Wetwell 1340.0± feet 
Bottom of Wetwell 1327.8± feet 
Normal Water Surface 1332.5 feet to 1329.0 feet 
High Water Alarm 1333.5 feet 
Lag Pump On 1333.0 feet 
Lead Pump On 1332.5 feet 
Pumps Off 1329.0 feet 
Ave Detention Time in Wetwell 72 minutes (ADWF/Volume in Wetwell) 
Sulfide Control None 

Discharge Point 
Manhole G-1 in Junction Avenue about 300 feet north of Raymond 
Street (Invert Elevation = 1340.5 feet ±) 

Static Head (Approximate) 11.5 feet ± 
 

Summary of Water Treatment Plant Pump Station Deficiencies 
General The station appears to be functioning properly. 
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Figure 2.3.4d – WTP PS Pump Curve 
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 Illinois Valley Forest Ranger Station Pump Station 2.3.5.
 
The Illinois Valley Forest Ranger Station Pump Station is mentioned for informational purposes.  The 
pump station is owned by the US Forest Service.  The City is under contract to provide operations and 
maintenance services to the Forest Service.  Non-compliance issues, capital improvements and 
maintenance costs are the responsibility of the US Forest Service. 
 

 
 
 
 
 
 
 
 
 
 
  

Ranger Station 
Pump Station 

Figure 2.3.5a – Ranger 
Station PS Aerial Photo

Figure 2.3.5c – Ranger Station PS 
Forcemain Manifold

Figure 2.3.5d – Ranger 
Station PS Wetwell

Figure 2.3.5b – Ranger Station 
PS Control Building
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Summary of Forest Service Pump Station System Components 

Year Constructed Unknown 
Location On Forest Service Property 
Pump Type Two (2) Submersible, Centrifugal Pumps 
Manufacturer of Pumps Yeomans 
Model 9100 
Capacity Design: 125 gpm @ 74’ TDH 
Pump Hp 10 HP; 230 V; 60 Hz; 3 PH; 1750 RPM 
Wet Well 72” (6-ft) dia. Concrete 
Overflow Point None; Overflow at wetwell hatch, if it occurs 
Average Time to Overflow >24 hours (ADWF/Volume in Wetwell above High Water Alarm) 
Auxiliary Power 25 kVA Onan Generator 
Transfer Switch Automatic 
Telemetry Autodialer 
Reliability Class Class I 
Availability for Expansion Land available adjacent, to the north. 

Force Main 
4-inch (650 ft) forcemain to Manhole B-43 (In Kerby Avenue, 600 
feet south of Watkins Street) 

Force Main Profile Continuously ascending to discharge 
Ave Detention Time in FM >2 hours (ADWF/Volume in FM) 
Air Release Valves None 
Elevation, Top of Wetwell 1294.0± feet 
Bottom of Wetwell 1275.3± feet 
Normal Water Surface 1276.8 feet to 1281.1 feet (5.8 feet to 1.5 feet depth) 
Level Control Floats 
High Water Alarm 1282.6 feet (7.3 feet depth) 
Lag Pump On 1281.6 feet (6.3 feet depth) 
Lead Pump On 1281.1 feet (5.8 feet depth) 
Pumps Off 1276.8 feet (1.5 feet depth) 
Ave Detention Time in Wetwell >2 hours (ADWF/Volume in Wetwell) 
Sulfide Control None 
Low Water Alarm 1275.8 feet (0.5 feet depth) 

Discharge Point 
Manhole B-43 in Kerby Avenue, 600 feet south of Watkins Avenue 
(Elevation = 1336.3 feet ±) 

Static Head (Approximate) 59.5 feet 
 

Summary of Forest Service Pump Station Deficiencies 
General No flow meters. 
Controls The pumps operate without VFDs. 
Flow Very low flow due to occupancy. 
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Figure 2.3.5e – Ranger Station PS Pump Curve 
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 Infiltration and Inflow  2.3.6.

 
Many communities in Oregon (particularly those west of the Cascade Mountains) struggle with the issue 
of inflow and infiltration (I/I) within their wastewater collection systems.  Inflow and infiltration are 
defined as follows: 
 

Infiltration:  Flows that enter the collection system through underground paths.  Infiltration can be 
caused by high groundwater levels, rain-induced groundwater, leaky water and storm drain systems, 
and other sources.  Infiltration flows make their way into the collection system through cracks in pipe, 
open or offset pipe joints, broken piping sections, leaks in manholes, and other below-grade openings 
in the collection system. 
 
Inflow:  Flows that enter the collection system through above ground paths.  Inflow is often related to 
building downspouts being connected to sanitary sewer service laterals, interconnections with storm 
drain systems that have not been separated, water flowing over manholes and entering in through the 
openings in the lids, catch basins, or area drains being connected to the sewer system, and other 
surface water sources. 

 
When combined, Infiltration and Inflow (I/I) can result in tremendous increase in flows during the winter, 
particularly during prolonged storm events.  Comparison of the records of daily rainfall and the WWTP 
flows shows a marked increase in wastewater inflow rates during heavy rain events.  Current I/I levels can 
be summarized in the following table. 
 
  Table 2.3.6 – Inflow / Infiltration Summary 

Parameter Per Capita
AWW I/I = AWWF - Base Sewerage = 0.408 - 0.214 = 0.195 MGD = 103.3 gppd
MMWW I/I = MMWWF - Base Sewerage = 0.598 - 0.214 = 0.384 MGD = 204.0 gppd
PD I/I = PDAF - Base Sewerage = 1.272 - 0.214 = 1.058 MGD = 562.0 gppd
PIF I/I = PIF - Base Sewerage = 1.870 - 0.214 = 1.656 MGD = 879.6 gppd

Current I/I Flow Summary
Calculation I/I Flow

 
 

 
The City of Cave Junction commissioned a flow mapping study in March 2013.  The results of that study 
are presented in the April 26, 2013 Memorandum, (2013, Civil West Engineering Services, Inc.) found in 
Appendix D.  The flow mapping survey revealed areas where subsurface water leaks into the system.  The 
memorandum presented 14 manholes and eight (8) sections of pipe that are in need of further 
investigation and likely rehabilitation.  
 
Additionally, the City of Cave Junction conducts periodic smoke testing, cleaning and televising of 
gravity mains within the collection system.  City personnel clean all of the gravity sewer mains in the 
collection system at least once each year with equipment owned by the City.  The City staff also smoke 
test and televise 1/5th of the collection system each year with City equipment.  Thereby, the entire 
collection system is televised and smoke tested at least once every five (5) years. 
 
According to the EPA I/I Analysis and Project Certification publication (#97-03), the determination of 
“non-excessive” INFILTRATION is based on an average flow rate during a period of seasonal high 
groundwater.  Oregon DEQ further defines the flow rate as the average flow for a minimum of 14 
consecutive days within the wet season months, during which no significant rain events occur.  Per the 
EPA publication, any flow less than 120 gpcd leads to a “non-excessive” determination.  
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 For the purposes of this analysis, the data from the discharge monitoring reports for the period of record 
(2010-2012) were analyzed for 14-day periods during the months of December through May with rainfall 
that did not exceed the average rainfall event, 0.44 inches, for the time period.  Data sets meeting the 
above described criteria occurred in May 2010, January 2011, April 2011, May 2011, December 2011, 
January 2012, February 2012, and May 2012.  The average daily flow for the above mentioned time 
periods was 0.312 MGD.  Converting 0.312 MGD to a per capita flow rate is done by dividing by the 
population served (1,883 persons), resulting in a daily per capita flow rate of 165.6 gpcd.  This exceeds 
the EPA “non-excessive” criteria maximum flow rate.  Therefore, per the EPA publication, the infiltration 
into the wastewater collection system for the City of Cave Junction does not qualify as “non-excessive”. 
 
Per the same EPA publication, excessive INFLOW is determined by the “highest daily flow recorded 
during a storm event”.  By this definition, the comparison should be made to the peak day average flow 
(PDAF).  If the wet weather flow is below 275 gpcd, the inflow is considered “non-excessive”.  The peak 
day average flow per capita for Cave Junction, as determined in Figure 3.3.4a is 1.272 MGD.  Dividing 
by the current population (1,883 persons) yields a flow rate of 675.5 gpcd.  This exceeds the limit (275 
gpcd) presented by the EPA.  Therefore, per the EPA publication, the inflow into the City of Cave 
Junction wastewater collection system does not meet the criteria of “non-excessive”. 
 
Both Inflow and Infiltration values exceed the “non-excessive” thresholds warranting additional 
determination as to the cost effectiveness of I/I removal.  Further analysis of potential cost effective 
inflow and infiltration removal can be found in Section 3.3.7. 
 
2.4. Wastewater Treatment Facilities 
 

 General 2.4.1.
 
The City of Cave Junction operates a wastewater treatment plant that is located in the northwest portion 
of the City, at the north end of Sawyer Avenue.  The facility was originally constructed in 1963 as a series 
of stabilization and facultative lagoons with winter discharge and summer storage.  The wastewater 
treatment facility was upgraded in 1977 with the addition of a Cantex package activated sludge plant.  
The lagoons were used for peak flow events and summer storage. 
 
A new plant was designed and constructed in 1998.  The wastewater treatment plant was designed to meet 
EPA Class 1 reliability standards.  The 1998 plant remains in operation today.  Figure 2.4.1a provides an 
aerial view of the existing plant site.  Figure 2.4.1b presents the process diagram for the plant.  The 
process sketch shows the liquid and solids stream for wastewater entering the plant.  The plant receives 
and treats all the collected wastewater in the City.  The facility also receives septage from local septic 
pumpers/haulers.   
 
Table 2.4.1 presents a general summary of the each key component and the ability or lack to meet 
regulatory requirements.  This section will present each of the primary components of the wastewater 
treatment facility. 
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Figure 2.4.1a – Existing Treatment Facility 
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Figure 2.4.1b – Treatment Process Schematic 
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Table 2.4.1 – Design Capacity of Wastewater Plant Facilities 

Unit Process Design Basis
Current Flows 

(MGD)
2035 Design Flows 

(MGD)
Minimum Required Conditions Existing Facilities Condition

Existing Facility Meets Class 1 
Process Requirements

Influent Screening PIF 1.870 3.175
Mechanically cleaned primary screen for PIF. Manually cleaned bar 
rack screen sized for PIF

Schloss screen with 8 MGD capacity, per manufacturer. YES

Grit Removal MMWWF 0.598 1.015
If required for subsequent treatment processes, minimum of two 
units, each designed for peak flow (PIF).  If not, a single unit is 
acceptable for MMWWF

The capacity of the grit chamber is 7 MGD, well above the required 
1.015 MGD.

YES

PIF 1.870 3.175
Must provide hydraulic capacity for PIF or one hour of storage 
capacity at PIF.

The hydraulic capacity of the combined aeration basins exceeds 1 
hour at the peak instantaneous flow rate.

YES

PDAF 1.272 2.160
Must be able to meet daily maximum discharge limits under Peak 
Day Flow condition with both basins online.

Projected Loadings are within the rated peak day design capacity of 
2.3 MGD.

YES

MMDWF 0.371 0.631
Must be able to meet monthly average discharge limits at Maximum 
Month Dry-Weather Flow condition with largest basin offline.

One basin can handle project MMDWF loadings at an SRT of 3-4 
days. Septage loads may be interrupted.

YES

Aeration Blowers
Minimum two blowers. Must be able to supply the design air 
capacity with the largest blower out of service.

Two similar blowers are installed. Each capable of 436 scfm on low 
speed and 1,050 scfm on high.  Future air demands are expected to 
be 1,700 scfm.  Additional air supply is needed.

NO

Air Diffusers
Must be able to isolate and turn off largest section of diffusers within 
a basin without impairing oxygen transfer.

Each sub-basin within the aeration basins are independently valved. YES

PIF 1.870 3.175
Must provide hydraulic capacity for PIF or one hour of storage 
capacity at PIF.

Combined, both basins can treat 4 MGD. YES

PDAF 1.272 2.160
Must be able to meet daily maximum discharge limits under Peak 
Day Flow condition with both basins online.

Combined, both basins can treat 4 MGD. YES

MMDWF 0.371 0.631
Must be able to meet monthly average discharge limits at Maximum 
Month Dry-Weather Flow condition with largest basin offline.

Individually, each basin can treat 2 MGD. YES

PIF 1.870 3.175
Minimum two UV units.  Must be able to provide a minimum dose of 

30 mJ/cm
2
 at Peak Instantaneous Flow with all units on. 

Two similar UV units are installed. Combined they can disinfect 4 
MGD.

YES

MMDWF 0.371 0.631 Must be able to provide a minimum dose of 30 mJ/cm
2
 at Maximum 

Monthly Dry-Weather Flow with the largest unit off-line.
Each UV unit is capable of disinfecting 2 MGD. YES

UV Ballast and Control Must have full redundancy of Ballasts and Controls. Installed. YES

UVT and UVI
Must have UV intensity and transmittance meters.  UVT-based 
Controls are recommended. 

UVI meters have been ordered. Transmittance measurement device 
is not installed at this time.

NO

Outfall PIF 1.870 3.175
Must be able to convey Peak Instantaneous Flow under worst case 
hydraulic conditions (100 year flood elevation)

Outfall is designed to convey 10 MGD. YES

Electrical Power

Two, separate and independent sources of electrical power are 
required.  Primary power from utility service provider, back-up 
power from on-site generator. Back-up generator must have 
sufficient capacity to operate all vital process components, critical 
lighting and necessary ventilation during Peak Instantaneous Flow 
conditions.

Two sources of power: (1) Power Utility Line Power (2) 500 KW 
Diesel Generator.

YES

Aeration Basin

Disinfection

Secondary Clarifier
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Figure 2.4.2c – Photo of 
Grit Chamber 

Figure 2.4.3a – Photo of 
West Aeration Chamber 

Figure 2.4.2a – Photo of Headworks 

Figure 2.4.2b – Photo of 
Automatic Screen 

 Headworks 2.4.2.
 
All flow from the collection system enters the headworks of 
the treatment plant (see Figure 2.4.2a) at a concrete channel.  
The channel divides into three channels where bar screens 
(primary and secondary) or a trash rack (emergency 
overflow) are installed. 
 
Bar screens are installed in two of the concrete channels at 
the beginning of the headworks for the treatment plant.  The 
primary screen is an automatic bar screen, manufactured by 
Schloss Engineering Equipment, which was installed in 2006 
(seen in Figure 2.4.2b).  The original ½-inch spaced bars were 
replaced with ¾-inch spaced bars to reduce the capture of 
organics.  The secondary or backup screen is a manual screen 
installed in a concrete channel with bar spacing at ¾-inch.  The 
third channel is installed with a trash rack and acts as an 
emergency overflow channel in the event both the primary and 
secondary screens are clogged with debris. 
 
The primary, automatic screen is capable of passing 8 MGD 
(5,500 gpm), according to the manufacturer.  The secondary, 
manual screen has a 4 MGD (2,777 gpm) capacity.  
 
Non-organic material and other foreign debris removed at the screens 
are lifted and dropped into a 1.5 hp compactor. 
 
Following the screening, the concrete channels converge into one, 
main channel.  A Parshall flume is nested in another flume that is 
installed in the main channel, with a sonic level transducer to measure 
depth of liquid in the flume.  The Parshall flume provides continuous 
measurement of the influent to the treatment plant. 
 
Following flow measurement, the flow is directed to a mechanical 
vortex grit chamber (See Figure 2.4.2c), where sand, grit and other 
heavy material are removed.  Grit slurry is pumped to a cyclone 
separator/washer.  Dewatered grit drops into a dumpster with the 
screenings.  The liquid stream is returned to the main concrete channel 
for further treatment in the aeration chambers. 
 

 Secondary Treatment: Aerated Selector Basins 2.4.3.
 
The liquid stream continues from the headworks to the aeration basins.  
The City of Cave Junction operates a facility with two (2) aeration 
basins.   
 
Together, the two basins comprise a Modified Ludzack-Ettinger 
(MLE) biological nutrient removal scheme. The facility does not have 
discharge limits for nutrients, so it is not necessary to operate in this 
mode. The two basins can be operated separately and in parallel.  
Under current operation, the west basin (Basin #1 – Figure 2.4.3a) is 
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Figure 2.4.3b – Photo of 
East Aeration Chamber 

Figure 2.4.3c – Photo of 
Aeration Discs and Manifold 

Figure 2.4.4 – Photo of 
Aeration Blowers 

Figure 2.4.5 – Photo of 
Secondary Clarifier 

used for treating domestic flow and the east basin (Basin #2 – Figure 
2.4.3b) is used for septage receiving and treatment.  
 
Both aeration basins are 106-feet long and 15-feet wide, with a side-
water depth of 15-feet, resulting in a treatment volume of 162,500 
gallons.  Space is available to the east of the existing aeration basins 
for future expansion of a third similar basin. 
 
According to the design data table presented in the 1999 record 
drawings, the target concentration of mixed liquor suspended solids 
(MLSS) in the aeration basins is 2,000 mg/L.  The returned activated 
sludge concentration was designed at 7,500 mg/L, with a food-to-
mass (F/M) ratio of 0.36.  The design sludge age (SRT) is 5 days and 
the hydraulic retention time (HRT) is designed at 6 hours. 
 
Septage is received twice a week, during limited hours of operation.  
Septic pumper/hauler trucks may deliver a load of septage, for a 
fee, to the treatment plant with a written chain of custody (COC) 
and a pH sample.  If the pH is too low (acidic), the plant operator 
has the right to refuse the load.  For acceptable loads, the septic 
truck discharges to the manhole immediately upstream of the 
headworks screens.  The septage flows through the screen and grit 
chamber.  Septage is then diverted to the east aeration basin for 
treatment.  The operator treats the septage with high doses of air and 
long retention times. 
 
Air is introduced to the liquid stream with circular, fine-bubble 
aerator discs installed on the bottom of the basins (See Figure 2.4.3c). 
 

 Aeration Blowers 2.4.4.
 
Air is delivered to the aeration basins by two (2) positive 
displacement blowers, manufactured by Roots (a Division of Dresser 

Industries).  The blower motors are 50 HP with manufacturer 
suggested capacity from 867 to 1347 scfm, each.  Figure 2.4.4 
shows a photograph of the blowers. 
 
The building housing the blowers is adjacent to the aeration basins, 
to the west.  A concrete pad is available inside the blower building 
for installation of a third blower. 
 

 Secondary Clarifiers 2.4.5.
 
After the aeration basins, the liquid stream is conveyed to two (2) 
concrete, circular upflow clarifiers, where the suspended solids are 
settled out and removed as return activated sludge (RAS), which is 
pumped back to the aeration basins or removed as waste activated 
sludge (WAS). 
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Figure 2.4.6 – Photo of Ultra-
Violet Disinfection Units 

The clarifiers were constructed as peripheral weir, center-fed flocculator (See Figure 2.4.5).  The clarifiers 
are both 45-feet diameter and 16-feet sidewater depth.  The design overflow rate is 410 to 720 gallons per 
day per square foot at maximum month and peak daily flows, respectively. 
 
Each clarifier is capable of treating approximately 2 million gallons per day. 
 

 Disinfection 2.4.6.
 
The clarified liquid stream leaves the clarifiers and enters 
the ultra-violet (UV) disinfection units.  Disinfection is 
comprised of two (2) BersonInLine 3000 UV enclosed 
chambers, Type HXLS8, manufactured by Berson UV-
Techniek.  Each chamber contains 8 lamps. 
 
Per the manufacturer, each UV chamber can maintain an 
ultra-violet dose of 30 mJ/cm2 at 2 MGD wastewater flow. 
 
At the time of this report preparation, the City has ordered 
new UV intensity monitors for the chambers.  The order is 
for the model UVDRX-DWS-M-NW25 10’-X2 from UV 
Doctor.  The new sensors will be installed as soon as they 
arrive. 
 
The point of compliance for the treatment plant is immediately following the disinfection units, as the 
effluent leaves the plant. 
 

 River Outfall 2.4.7.
 
The outfall conveys the treated and disinfected effluent to the point of final disposal or discharge.  The 
outfall piping was also upgraded in conjunction with the plant upgrades in 1998.  The current outfall is 
approximately 3,340 lineal feet of 21-inch diameter reinforced concrete pipe (RCP), with the last 40 feet 
made of 12-inch PVC.   
 
The outfall pipe leaves the disinfection chamber and heads north and west around the lagoons. A flow-
diverting manhole directs the flow to the lined storage pond on the golf course (summer) or to the west to 
discharge to the Illinois River (winter). 
 

 Seasonal Effluent Disposal at Golf Course 2.4.8.
 
During the summer months (July through September) Effluent conveyed to the detention pond, to the 
north, is applied as reclaimed water by the golf course during dry summer months.  The property owned 
by the golf course includes a total of 58.2 acres of land, of which only 33.9 acres is irrigated.  The golf 
course is predominantly vegetated with grass, with some trees and shrubs.  Water is applied with an 
underground sprinkler system.  The legal agreement between the City and the golf course is included in 
the Cave Junction Reclaimed Water Plan (see Appendix I).  The golf course applies between 27,000 gpd 
and 90,000 gpd reclaimed water during the summer months.  This water usage equates to 1.3 million 
gallons to 8.2 million gallons per quarter for reporting purposes. 
 
In addition to application of reclaimed water at the golf course, reclaimed water is applied at the 
wastewater treatment plant site.  The wastewater treatment plant property includes approximately 4 acres 
of land vegetated with grass.  Reclaimed water is applied using manually placed lawn sprinklers.  When 
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reclaimed water is available, treatment plant personnel report being able to apply approximately 40,000 
gallons per day on the plant property. 
 
Also, during the summer months, reclaimed water is diverted and used to maintain water level in the on-
site storage pond and the facultative sludge lagoon, to retain the water level, maintain healthy wetlands 
and prevent noxious odors.  The water diverted to the on-site ponds is used to combat evaporation from 
the ponds.  Based on NOAA evaporation information found in NOAA Technical Report TR33 and TR34, 
as much as 40,000 gallons per day may be evaporated from the on-site storage ponds at the treatment 
plant site. 
 
Currently, the treatment plant discharges effluent that meets the criteria for Class C classification, which 
is defined as “Class C recycled water must not exceed a median of 23 total coliform organisms per 100 
milliliters, based on results of the last seven days that analyses have been completed, and 240 total 
coliform organisms per 100 milliliters in any two consecutive samples. OAR 340-055-0012(5)(c)”. 
Disposal of Class C recycled water is governed by OAR 340-055-0012(5).  If improvements are made to 
the treatment process to improve effluent quality, regulation of disposal of Class A recycled water is 
found in OAR 340-055-0012 (7).  The regulations provide requirements of setbacks, public access 
limitations and water quality conditions.   
 

 Biosolids 2.4.9.
 
Waste activated sludge is pumped to a lined aerobic digester (Figure 2.4.9a).  The aerobic digester is 
approximately 100-feet wide and 170-feet long, with a side-water depth of 10-feet.  The liner is a 40 mil 
HDPE.  The volume of the basin is about 105,000 ft3.  The design solids retention time (SRT) is 60 days 
at 1.5% suspended solids (SS).  
 
Aeration and mixing are provided by several floating, surface aerator/mixer units.  The floating aerators 
have 20 HP motors and are manufactured by Aeration Industries.  Unfortunately, the operation personnel 
have had constant problems with the floating aerators.  The floats are not of sufficient size or stability to 
support a man, so the units are removed from the basin for maintenance.  The motors and bearings require 
frequent maintenance.  At the time of the preparation of this document only two (2) of the designed four 
(4) surface aerator/mixers are functioning and in-place. 
 

 
 

 

Figure 2.4.9a – Photo of Biosolids Aerobic Digester 
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Digested sludge flows by gravity from the aerobic digester to a lined facultative sludge storage basin 
(Figure 2.4.9b).  The storage basin is lined with 40 mil HDPE and is about 320 feet long, 170 feet wide 
and 12 feet sidewater depth for an approximate volume of 458,000 cubic feet.   
 
The facultative storage lagoon has not been emptied in the 15 years since it was constructed.  The storage 
lagoon is estimated to be about 67% full of biosolids, according to staff estimates. 
 
The portions of the HDPE liners above the liquid appear to be brittle, cracking and deteriorating from 
exposure. 
 

 
 
 
Disposal options for the biosolids will be discussed in later sections. 
 
2.5. Financial Status of Existing Facilities 
 

 Annual Financial Reports  2.5.1.
 
Table 2.5.1a provides annual actual and budget revenues and expenses for the Sewer Fund of the City of 
Cave Junction.   
 

Table 2.5.1a – City Annual Sewer Fund Budget Summary 

 

FY 2013‐2014 

(Budget)

FY 2012‐2013 

(Budget)

FY 2011‐2012 

(Actual)

FY 2010‐2011 

(Actual)

FY 2009‐2010 

(Actual)

FY 2008‐2009 

(Actual)

Revenues 515,950$          415,450$          419,570$          422,950$          418,532$          422,117$         

Expenditures

Materials & Services (Utility) 262,600$          166,000$         122,498$         122,984$         122,623$          107,354$        

Capital Outlay 71,900$             80,000$            10,420$            ‐$                  ‐$                   ‐$                 

Operating Contigency 5,663$               5,663$               ‐$                   ‐$                   ‐$                   ‐$                  

Total Expenditures 340,163$          251,663$          132,918$          122,984$          122,623$          107,354$         

Excess (Deficiency) of Revenues 

over Expenditures 175,787$          163,787$          286,652$          299,966$          295,909$          314,763$         

Other Financing Sources (Uses)

Operating Transfers Out (297,687)$         (297,687)$         (295,787)$         (325,787)$         (260,787)$         (273,403)$        

Excess (Deficiency) of Revenues 

and Other Sources over 

Expenditures and Other Uses (121,900)$         (133,900)$         (9,135)$             (25,821)$           35,122$             41,360$            

Fund Balance July 1 (Beginning) 121,900$          163,948$          173,083$          198,904$          163,782$          122,422$         

Fund Balance June 30 (Ending) ‐$                   30,048$            163,948$         173,083$         198,904$          163,782$        

Figure 2.4.9b – Photo of Biosolids Facultative Storage Basin 
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Operating transfers out includes personnel, vehicle expenses and debt service payments. 
 
Annual operations and maintenance expenses are included in the Materials & Services category in the 
City’s Annual Budget.  The expense item includes collection and treatment.   
 

 Current Sewer Rate Structure 2.5.2.
 
The City of Cave Junction bases wastewater rates on a flat base fee and a nominal charge for each 
hundred cubic feet over the base 500 cubic feet.  For customers that require a grease trap, such as 
commercial or industrial land uses, an additional fee is included in the monthly bill.  The measurement for 
cubic feet of wastewater discharged is taken from the water meters, averaged over the winter months, for 
each account. 
 
The following table summarizes the rate schedule for the City of Cave Junction: 
 

Table 2.5.2 – Sewer Rate Summary 
Description Rate

Base Rate per month per EDU (up to 500 cf or 3,740 gallons) 31.00$    

Each Additional 100 cf (748 gallons) based on Average Winter Water Usage 1.00$      

Additional Fee for Grease Trap (As Required for Commercial or Industrial) 15.00$      
 
For clarification purposes, the additional monthly grease trap fee is assessed to commercial or industrial 
customers who have been notified by the City Public Works of the requirement to operate and maintain a 
grease trap but have not, as yet, installed one.  The fee is assessed monthly until the installation of a 
grease trap is completed. 
 
Based on the actual water meter readings for the record period from January 2011 through April 2013 (2.5 
years of record), the residential customers consume a monthly average of 4,302 gallons (575 cubic feet) 
of water during the winter months (November through April).  The calculation of the average monthly 
winter water consumption was made using the recorded meter data for all of the full-time residential 
water users.  Partial month or accounts with no apparent winter usage were removed from the analysis.  
The sewer bill associated with 4302 gallons is $32.00 per month, or $384 annually.  Based on an annual, 
median household income (MHI) of $20,642 (2010 US Census), the sewer bill for 4,302 gallons per 
month encumbers 1.86% of the median income. 
 
For comparative purposes, some funding agencies request reporting the average monthly rate based on 
7,500 gallons per month consumption.  Based on the City of Cave Junction rate structure, a resident using 
7,500 gallons (1002.7 cf) per month will pay $37.00 per month.  Assuming 7,500 gallons per month is an 
annual monthly average; the same user will pay $444.00 each year.  Based on an annual, median 
household income (MHI) of $20,642 (2010 US Census), the sewer rate for 7,500 gallons per month use 
equates to 2.15% of the income. 
 
2.6. Water/Energy/Waste Audits 
 
The City has not conducted water, energy or waste audits. 
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2.7. Equivalent Dwelling Unit Summary 
 
The following table summarizes the equivalent dwelling unit for residential (permanent and seasonal), 
commercial (small and large), industrial and public (small and large) customers.  Seasonal residents are 
those with water consumption less than six months in any given year.  Small customers have a water 
meter 1-inch or less in size.  Customers with water meters larger than 1-inch are “large”.  The number of 
users “before” for each category is based on the reporting of actual water meter customers from January 
2011 to June 2013.  The Number of Users “After” corresponds with a 2.5% growth over the 20-year 
planning period of this document.  It is assumed that the ultimate number of public facilities (City Hall, 
Schools, Treatment Plants – Water and Sewer) will not increase.   
 
Total Usage for residential customers represents an annual water usage, based on the average monthly 
water consumption during winter months (average winter month * 12).  The Total Usage for Commercial, 
Industrial and Public customers is the average of the annual sum of water consumed from the available 
data. 
 

Table 2.7 – Equivalent Dwelling Unit Summary 
Total Usage Usage Per User

Before After (Gal/year) (Gal/year)
Residential, Permanent 697 1260 37,289,500 53,500 697 697
Residential, Seasonal 6 13 153,000 25,500 6 6
Commercial, Small 128 232 15,383,000 120,180 288 171
Commercial, Large 8 17 13,294,000 1,661,750 249 148
Industrial 1 2 728,000 728,000 14 9
Public, Small 7 7 340,000 48,571 7 7
Public, Large 16 16 33,637,000 2,102,313 629 374
Totals 863 1547 100,824,500 1890 1412

Number of UsersType of User EDU1 EDU2

 
 
Note 1: EDU calculation based on Usage Per User for Permanent Residential Customer. 
Note 2: EDU calculation based on monthly average water consumption of 7,500 gallons per month. 
 
The Usage Per User for permanent residents (53,500 gallons/year) represents the calculated equivalent 
dwelling unit (EDU) annual water consumption.  Usage Per User for the Commercial, Industrial and 
Public categories is the calculated average usage determined by dividing the Total Usage by the Number 
of Users. 
 
The following is a list of the Small Commercial (water meter 1-inch or smaller) water users in Cave 
Junction: 
 
Small Commercial Account Name ID 
ADI ELECTRIC 02-340 
ARTS RED GARTER STEAK HOUSE 07-110 
BEAR IMAGES BOUTIQUE 04-510 
BI-RITE AUTO INC 08-310 
BLALOCK, RUTH 01-950 
BODKIN, MARGARET 05-40 
BOMONT, STEVEN 05-410 
BRADEN, GARY 07-230 
C & K PHARMACY EXPRESS, LLC 08-220 
CABIN CHEMISTRY 08-295 
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CARLOS RESTAURANTE 06-660 
CASCADE AUTO 08-380 
CAVES ECONOMY DRUG 02-280 
CEDARBROOK HOMEOWNERS ASSOCIATION 3C-05 
CENTONZE, ANN 05-290 
CENTURY 21 - HARRIS & TAYLOR 02-360 
CHAN, ANTHONY 08-340 
CHURCH OF JESUS CHRIST - LDS 04-350 
CHURCH OF JESUS CHRIST- LDS 04-360 
CITIZENS TELECOM 02-30 
CJ VIDEO MART 04-530 
CLEARY, MANSFIELD 06-745 
COENRADI, TEUNIS 07-60 
COMMUNITY BIBLE CHURCH 04-500 
COMMUNITY CHURCH SCHOOL 02-350 
COSEGAROTE, PAMELA 05-280 
CROSSROADS ANIMAL HOSPITAL 01-530 
CURTIS, JOE 05-420 
DAIRY QUEEN 08-420 
DALEY, PATRICK 01-940 
DAVE'S OUTDOOR POWER 09-515 
DUROUSSEAU, GERALDINE 08-290 
DUTCH BROS LLC 04-520 
EVERGREEN FEDERAL SAVINGS 05-50 
EYE CARE GROUP 01-930 
FIRST COMMUNITY CREDIT UNION 02-370 
FISHER, DANIEL 02-325 
FOLKERTS, JENNIFER 07-120 
FOUNTAIN OF LIFE ASSM OF GOD 01-1000 
GERBER, ALICIA 06-710 
Small Commercial Account Name ID 
GIBBS ENTERPRISES 01-910 
GOLDEN DRAGON GATE 05-260 
GRIFFIN OREGON CORP 03-80 
GUSTAFSON, ROBIN 01-525 
GUTKOSKY, JOHN 08-300 
HAMPTON, FRED 11-615 
HAVENS, MICHAEL 07-100 
HUYNH, TRI 06-680 
ILLINOIS VALLEY HOUSING, LLC 09-530 
ILLINOIS VALLEY HOUSING, LLC 09-550 
ILLINOIS VALLEY NEWS 08-320 
ILLINOIS VALLEY VIDEO 05-60 
IMMANUEL METHODIST CHURCH 08-140 
IMMANUEL UNITED METHODIST, PARSONAGE 08-120 
IV BUILDING SUPPLY 01-660 
IV FAMILY COALITION 03-215 
IV MEDICAL CENTER 01-960 
IV MEDICAL CENTER 01-980 
IV REAL ESTATE PROPERTY MNGMNT 05-100 
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IV REAL ESTATE PROPERTY MNGMT 05-270 
IV SAFE HOUSE ALLIANCE 06-790 
IV SENIOR CENTER 03-242 
IV SENIOR THRIFT SHOP 02-290 
IV VISITORS CENTER 01-1080 
JOHNSON, KENDRA 01-1090 
JOHNSON, LYNN 07-220 
JONES, CHERYL 08-180 
JUNCTION REALTY 03-10 
KERBY UNION MEMORIAL PARK 11-219 
KERBYVILLE INDUSTRIAL CENTER 11-530 
KERBYVILLE MUSEUM 11-290 
KERBYVILLE MUSEUM 11-295 
KRSKA, DENISE 08-210 
LAFAYETTE CAPITAL GROUP, INC. 3A-245 
LAFAYETTE CAPITAL GROUP, INC. 3A-250 
LAMB, CONNIE 08-330 
LAUREL CEMETERY ASSOC 03-250 
LEMLEY, VIRGIL 04-60 
LEMLEY, VIRGIL 04-80 
LUBE 'N' SHINE 07-130 
MASON, TRINA 04-550 
MAY-BELLE APARTMENTS 04-30 
MAY-BELLE APARTMENTS 04-35 
MCALISTER, GARY 01-460 
MINERVINI, JAMES 06-740 
NAPA AUTO PARTS 08-280 
NORDAL, JIM 06-655 
NORTHWEST HAIRLINE 06-720 
OREGON CAVES CHEVRON STATION 08-260 
Small Commercial Account Name ID 
OREGON MOUNTAIN REAL ESTATE 08-410 
PALMER, SALLY 02-302 
PIETRO'S ITALIAN RESTAURANT 01-870 
PIOMENA LLC 06-770 
PROJECT BABY CHECK 02-180 
REDWOOD SERVICE CENTER 04-560 
RISING DRAGON MARTIAL ARTS 05-30 
RISING SUNS 07-200 
ROBBIES AUTO 05-10 
ROGUE TRUCK 11-605 
S AND B INVESTMENTS 04-203 
S AND B INVESTMENTS 08-400 
SEITZ, GARY 08-390 
SEVENTH DAY ADVENTIST 01-330 
SHINEROCK, JOY 07-170 
SHINEROCK, HARVEY 11-345 
SHINEROCK, HARVEY 11-350 
SHOP SMART FOOD WAREHOUSE #28 08-155 
SHOP SMART FOOD WAREHOUSE #28 08-225 
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SHOP SMART IRRIGATION 08-160 
SISKIYOU MARKET 01-820 
SOUTHERN OREGON OUTREACH FOUNDATION 02-310 
SPORTSMAN TAVERN 02-300 
ST PATRICKS CHURCH 06-140 
STERLING SAVINGS BANK SITE #326 06-690 
STONE, JOANNE 02-301 
SU, JIMMY 08-350 
TAYLORS COUNTRY STORE 07-210 
TEXACO STATION-CAVE JUNCTION 07-20 
THOMAS, JUDITH 08-305 
TREEHOUSE FLORIST & GIFTS 07-150 
TURCZYNSKI, AMBER 09-540 
VALLEY MUFFLER & HITCH 08-370 
VERSTEEG, RONALD 04-280 
VIANNA, CAMILA 07-160 
WALKER, LEE 05-230 
WASHINGTON FEDERAL 02-315 
WEEKLY BROS INC 09-195 
WILD RIVER PIZZA DELI 04-570 

 
The following lists the Large Commercial (water meter larger than 1-inch) accounts for the City: 
Large Commercial Account Name ID 
ASSEMBLY OF GOD CHURCH 01-1060 
JUNCTION INN 08-430 
PINERIDGE ESTATES 08-105 
RIVER VALLEY VILLAGE MOBILE 06-340 
SISKIYOU COMMUNITY HEALTH CNTR 4A-05 
SISKIYOU VILLAGE 07-530 
TEXACO CAR WASH 07-30 
Large Commercial Account Name ID 
VALLEY VILLAGE 07-380 

 
The following presents a list of the Industrial customers in the City: 
 
Industrial Account Name ID 
TAYLOR'S SAUSAGE INC. 07-360 

 
The following lists the Small Public accounts in the City of Cave Junction: 
 
Small Public Account Name ID 
CITY OF CAVE JUNCTION - TITLE CO 06-780 
EARLY HEAD START 03-210 
JOSEPHINE COUNTY PUBLIC WORKS 11-190 
ODOT 02-10 
ROGUE COMMUNITY COLLEGE 11-220 
SO OR HEAD START 03-228 
US POST OFFICE 06-760 
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Lastly, the following provides a list of the Large Public users in the Cave Junction water and sewer 
system: 
 
Large Public Account Name ID 
CITY HALL 06-800 
CITY OF CAVE JUNCTION 04-340 
CITY OF CAVE JUNCTION 05-440 
CITY OF CAVE JUNCTION 09-95 
CITY OF CAVE JUNCTION - IV POOL 03-245 
CITY OF CAVE JUNCTION - WTP 01-1010 
CITY OF CAVE JUNCTION - WTP 01-1015 
CITY OF CAVE JUNCTION - WWTP 05-450 
COUNTY BUILDING 06-750 
EVERGREEN ELEMENTARY 06-260 
ILLINOIS VALLEY HIGH SCHOOL 03-230 
JOSEPHINE COMMUNITY LIBRARY 06-630 
KERBY WATER DISTRICT 4A-500 
LORNA BYRNE MIDDLE SCHOOL 04-130 
THREE RIVERS SCHOOL DISTRICT 01-780 
UNITED STATES FOREST SERVICE 08-440 
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Section 

3 3.0 Need for Project 
 
3.1. Health, Sanitation, and Security 
 
The Clean Water Act (CWA) as delegated to the State of Oregon and enforced through Oregon Revised 
Statues (ORS 468B.050), requires permits for all discharges of wastewater to waters of the state. The City 
of Cave Junction operates its wastewater system under the jurisdiction of the Oregon Department of 
Environmental Quality (DEQ), with a National Pollutant Discharge Elimination System (NPDES) Waste 
Discharge Permit (Permit No. 102610) which was issued on February 28, 2007 (See Appendix).  NPDES 
permits are generally renewed every 5 years, at which time any changes to the rules will be included.   
 
The 2007 NPDES permit allows the City to discharge treated wastewater to the Illinois River at river mile 
54.6 under the prescribed effluent limitations and other requirements.  These effluent limits are developed 
to protect the beneficial uses for the Rogue Basin (Oregon Administrative Rules 340-45-0271).  
 
Oregon Administrative Rules (OAR) also contain both statewide and basin specific minimum design 
criteria and rules regarding sanitary sewage overflows. These rules are discussed below: 
 

 Minimum Design Criteria for Wastewater Treatment and Control of Wastes 3.1.1.

OAR 340-041-0007 (Statewide Narrative Criteria) includes minimum design criteria for treatment and 
control of wastes. Generally, wastewater from a municipal wastewater treatment system must be treated 
and controlled in facilities designed in accordance with the following minimum criteria: 

 In designing treatment facilities, average conditions and a normal range of variability are 
generally used in establishing design criteria. A facility once completed and placed in operation 
should operate at or near the design limit most of the time but may operate below the design 
criteria limit at times due to variables which are unpredictable or uncontrollable. This is 
particularly true for biological treatment facilities. The actual operating limits are intended to be 
established by permit pursuant to ORS 468B.050 and recognize that the actual performance level 
may at times be less than the design criteria. 

 Effluent BOD concentrations in mg/l, divided by the dilution factor (ratio of receiving stream 
flow to effluent flow) may not exceed one unless otherwise approved by the Environmental 
Quality Commission; 

 Sewage wastes must be disinfected, after treatment, equivalent to thorough mixing with sufficient 
chlorine to provide a residual of at least 1 part per million after 60 minutes of contact time unless 
otherwise specifically authorized by permit; 

 Positive protection must be provided to prevent bypassing raw or inadequately treated sewage to 
public waters unless otherwise approved by the Department of Environmental Quality, where 
elimination of inflow and infiltration would be necessary but not presently practicable; and 

 More stringent waste treatment and control requirements may be imposed where special 
conditions make such action appropriate. 

OAR 340-041-0275 (Water Quality Standards and Policies for the Rogue Basin) includes minimum 
design criteria for treatment and control of wastes. These are as follows:  

 pH values may not fall outside the range of 6.5 to 8.5. 
 During periods of low stream flows (approximately May 1 to October 31), treatment resulting in 

monthly average effluent concentrations not to exceed 10 mg/l of BOD and 10 mg/l of SS or 
equivalent control; 
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 During the period of high stream flows (approximately November 1 to April 30), a minimum of 
secondary treatment or equivalent control and unless otherwise specifically authorized by the 
Department, operation of all waste treatment and control facilities at maximum practicable 
efficiency and effectiveness so as to minimize waste discharges to public waters. 

New or expanded wastewater treatment systems must meet the requirements described above.  

 Sanitary Sewage Overflows (SSOs)  3.1.2.
 
OAR 340-041-0009 (6) and (7) prohibit discharging of raw sewage to waters of the state in the winter and 
summer, respectively. During the summer (May 22 through October 31), raw sewage discharges are 
prohibited, except during a storm event greater than the one-in-ten year 24-hour duration storm. After 
January 1, 2010, raw sewage discharges will be prohibited during the winter (November 1 through May 
21), except during a storm event greater than the one-in-five year, 24-hour duration storm. 
 

 Water Quality Status of Receiving Waterbody 3.1.3.
 
Per OAR 340-041-0004, the Antidegradation Policy guides decisions that affect water quality such that 
unnecessary further degradation from new or increased point and nonpoint sources of pollution is 
prevented, and enhances existing surface water quality to ensure the full protection of all existing 
beneficial uses.  
 
3.1.3.1. Clean Water Act, Section 303(d) 
  
Section 305(b) of the Clean Water Act (CWA) requires DEQ to assess water quality in Oregon and report 
on the overall condition of waters. DEQ assigns an assessment status category to each water body where 
data are available to evaluate. The following are categories that may be used in a typical Section 305(b) 
list for each body of water: 
 

 Category 1: All standards are met. (This category is not used.) 
 Category 2: Attaining - Specific water quality standards are met 
 Category 3: Insufficient data to determine whether a standard is met. 

o 3B: Potential concern - Some data indicate non-attainment of a criterion, but data are 
insufficient to assign another category.  

o 3C: Impairing pollutant unknown.  
 Category 4: Water is water quality limited but a TMDL is not needed. This includes:  

o 4A: TMDL approved - TMDLs needed to attain applicable water quality standards have 
been approved. 

o 4B: Other pollution control requirements are expected to address all pollutants and will 
attain water quality standards.  

o 4C: Impairment is not caused by a pollutant (e.g., flow or lack of flow is not considered a 
pollutant.)  

 Category 5: Water is water quality limited and a TMDL is needed, Section 303(d) list. 
 
Table 3.1.3.1 below summarizes the water quality status from the 305(b) assessment performed by DEQ 
of the Illinois River near the City of Cave Junction.  Temperature is identified with a Category 4A status.  
Therefore, the Illinois River is water quality limited for temperature, with a TMDL and waste load 
allocation for temperature of effluent, which is included in the NPDES permit as an Excess Thermal Load 
Limit. 
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Table 3.1.3.1 – Illinois River Water Quality Status 
River Miles Parameter Season Criteria Status Year Action

0 to 56.1 Alkalinity Year Around Table 20 Toxic Substances
Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

0 to 56.1 Ammonia Year Around Table 20 Toxic Substances
Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

32.1 to 56.1 Chlorophyll a FallWinterSpring
Reservoir, river, estuary, non‐thermally stratified 

lake: 0.015 mg/l
Cat 3:  Insufficient data 2004 No 2010 action

32.1 to 56.1 Chlorophyll a Summer
Reservoir, river, estuary, non‐thermally stratified 

lake: 0.015 mg/l

Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

32.1 to 56.1 Dissolved Oxygen Summer
Cold water: Not less than 8.0 mg/l or 90% of 

saturation
Attaining 1998 No 2010 action

32.1 to 56.1 Dissolved Oxygen Year Around
Spawning: Not less than 11.0 mg/L or 95% of 

saturation
Attaining 1998 No 2010 action

32.1 to 56.1 E. Coli FallWinterSpring
30‐day log mean of 126 E. coli organisms per 100 

ml; no single sample > 406 organisms per 100 ml

Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

32.1 to 56.1 E. Coli Summer
30‐day log mean of 126 E. coli organisms per 100 

ml; no single sample > 406 organisms per 100 ml

Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

32.1 to 56.1 Fecal Coliform FallWinterSpring N/A Attaining 1998 No 2010 action

32.1 to 56.1 Fecal Coliform Summer N/A Attaining 1998 No 2010 action

32.1 to 56.1 Flow Modification Undefined

The creation of tastes or odors or toxic or other 

conditions that are deleterious to fish or other 

aquatic life or affect the potability of drinking 

water or the palatability of fish or shellfish may 

not be allowed.

Water quality limited 

not needing a TMDL
2002 No 2010 action

32.1 to 56.1 pH FallWinterSpring pH 6.5 to 8.5
Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

32.1 to 56.1 pH Summer pH 6.5 to 8.5
Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

0 to 56.1
Phosphate 

Phosphorus
Summer

Total phosphates as phosphorus (P):  Benchmark 

50 ug/L in streams to control excessive aquatic 

growths

Cat 2:  Attaining some 

criteria/uses
2004 No 2010 action

32.1 to 56.1 Sedimentation Undefined

The formation of appreciable bottom or sludge 

deposits or the formation of any organic or 

inorganic deposits deleterious to fish or other 

aquatic life or injurious to public health, 

recreation, or industry may not be allowed.

Insufficient data 1998 No 2010 action

0 to 56.1 Temperature October 15 ‐ May 15
Salmon and steelhead spawning: 13.0 degrees 

Celsius 7‐day‐average maximum

Cat 4A:  Water quality 

limited, TMDL approved
2010

Delisted ‐ TMDL 

approved

0 to 56.1 Temperature
Year Around         

(Non‐spawning)

Salmon and trout rearing and migration: 18.0 

degrees Celsius 7‐day‐average maximum

Cat 4A:  Water quality 

limited, TMDL approved
2010

Delisted ‐ TMDL 

approved
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3.1.3.2. Mixing Zone Study  
 

A Mixing Zone Study was completed in January 2014 by Liberte Environmental Associates, Inc.  A copy 
of the study may be found in the appendix of this report.   
 
The mixing zone analyzed for the study included a 10-foot, upstream, Zone of Immediate Dilution and a 
100-foot long, 50-foot wide, downstream Regulatory Mixing Zone, as described in the NPDES permit.  
The following table summarizes the key facility and river flow conditions and model dilutions for the 
river discharge period (November through May). 
 

Table 3.3.11 – Regulatory Permit Dilution and Basis 
Illinois River 

Flow  
(cfs) 

Cave Junction 
WWTP Flow  

(mgd) 

Dilution of  
Existing Outfall 

57.8 [1Q10] 0.699 3.0 (ZID at 10-feet) 
75.2 [7Q10] 0.520 4.7 (RMZ at 100-feet) 

200 [Regulatory] 0.520 5.6 (RMZ at 100-feet) 
 
The mixing zone study also analyzed diffuser assemblies to improve the dilution factor within the mixing 
zone.  With a 9-port diffuser, the dilution factor increases to 23.3 at the end of the regulatory mixing zone 
for the 7Q10 flow (75.2 cfs) and increases to 48.7 for the 200 cfs regulatory discharge limitation. 

 
3.1.3.3. Temperature and Thermal Increase 
 
Water temperatures affect the biological cycles of aquatic species and are a critical factor in maintaining 
and restoring healthy salmonid populations throughout the state.  It is the policy of the Environmental 
Quality Commission (EQC) to protect aquatic ecosystems from adverse warming caused by 
anthropogenic activities.  The purpose of the temperature criteria listed in OAR 340-041-0028 is to 
protect designated temperature sensitive beneficial uses, including salmonid life cycle stages in waters of 
the State. 
 
DEQ’s Fish Use Designation maps identify the applicable temperature criteria for each basin.  The Rogue 
River sub-basin map is set out in OAR 340-041-0271 Figure 271A and Figure 271B.  The Illinois River is 
a tributary to the Rogue River.  According to the Fish Use Designation maps approved with the 
temperature standard, the Illinois River in this area is designated as a rearing and migration corridor. 
 
The DEQ list of Water Quality Limited Water Bodies for 2010 indicates that the Illinois River is water 
quality limited for temperature in the area of the outfall.  The temperature criterion is 13C during the 
spawning period (October 15 through May 15) and 18C during the rest of the year, to comply with the 
“rearing” criteria.  Additionally, in order to protect cold water, a point source may not increase the stream 
temperature (at the point of maximum impact) by more than 0.3 degrees Celsius above the ambient 
temperature (OAR 340-041-0028(11)(a)). 
 
DEQ used the existing discharge data (existing facility design flow and maximum effluent temperature) 
and assumed 7Q10 flows for the Illinois River and dilution factor in the mixing zone to calculate the 
potential for in-stream temperature increase.  DEQ determined that the facility has a reasonable potential 
for an increase in temperature above the 0.3 degree Celsius criteria.  Therefore, an Excess Thermal Load 
(ETL) limit was placed in the current permit. The ETL is based on dilution achieved in the mixing zone 
because that is the most stringent limit.  The current limit is 4.1 million kcals per day as a weekly average, 
as listed in the existing NPDES permit.   



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc  Page 71  
 

In accordance with the Human Use Allowance regulation contained in OAR 340-041-0028(12)(b)(A) and 
with the data from the recently completed mixing zone study, the thermal impact calculations can be 
calculated based on available information.  The mixing zone study provides a 7Q10 Illinois River flow of 
75.2 cfs and a dilution of 4.6 at the end of the mixing zone.  The discharge monitoring reports used for 
this report were analyzed for the regulatory fish passage time period of October 15 through May 15, for 
the maximum 7-day average temperature of the discharge effluent, resulting in a maximum temperature 
of 18.7 degrees Celsius.  Using the following equation, change in temperature at the end of the mixing 
zone can be calculated. 
 
 
 
 
Computing the change in temperature at the end of the mixing zone results in a “reasonable potential” for 
a theoretical 1.24 degree increase.  Using the above equation and 25% of the stream flow shows a “no 
reasonable” potential to increase the temperature of the river more than the 0.3 degrees.  Based on the 
calculations, an ETL continues to be warranted for this discharge. 
 
3.1.3.4. Total Chlorine Residual 
 
Disinfection of the effluent with chlorine is the process the plant is designed to use in order to comply 
with the waste discharge limitations for bacteria.  Chlorine is a known toxic substance and as such is 
subject to limitation under Oregon Administrative Rules.  The rule (OAR 340-041-0033(2)) states, in 
part, that toxic substances shall not be discharged to waters of the state at levels that adversely affect 
public health, aquatic life or other designated beneficial uses.  In addition, levels of toxic substances shall 
not exceed the criteria listed in Table 30 which were based on criteria established by the EPA and 
published in Quality Criteria for Water (1986), unless otherwise noted. 
 
However, OAR 340-041-0053(2)(b)(A) states that the DEQ may allow a designated portion of a receiving 
water to serve as a zone of dilution for wastewaters and receiving waters to mix thoroughly and this zone 
will be defined as a mixing zone.  DEQ may suspend all or part of the water quality standards, or set less 
restrictive standards, in the defined mixing zone, provided the water within the mixing zone is free of 
materials in concentrations that will cause acute toxicity to aquatic life as measured by the acute bioassay 
method and outside the boundary of the mixing zone is free of materials in concentrations that will cause 
chronic toxicity. 
 
Furthermore, 40 CFR §122.44(d) states that permit limitations must control all pollutants or pollutant 
parameters which are, or may be, discharged at a level which will cause, have the reasonable potential to 
cause, or contribute to an excursion above any state water quality standard, including state narrative 
criteria for water quality.  According to OAR 340-041, Table 30, chlorine concentrations of 11µg/L can 
result in chronic toxicity in fresh waters while 19 µg/L can result in acute chlorine toxicity in fresh 
waters. 
 
Currently this facility uses ultra-violet disinfection; therefore chlorine residual is not a concern.  However, 
should the City consider chlorine for disinfection, the residual in discharge will need to be considered. 
 
3.1.3.5. Ammonia 
 
Ammonia is a substance normally found in wastewater.  The wastewater treatment processes, particularly 
aeration and biological treatment, can convert a large portion to nitrate and nitrite but the treated effluent 
still contains some ammonia.  After discharge, the continued process of oxidizing the ammonia removes 
dissolved oxygen from the ambient water. 
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Unionized ammonia is also a toxic agent and may have to be limited to prevent toxicity.  As with chlorine 
residual, the water outside the boundary of the mixing zone shall be free of materials in concentrations 
that may cause chronic (sub-lethal) toxicity while the water outside the ZID must be free of pollutants that 
will cause acute toxicity.  If ammonia is discharged at a level which will cause, have the reasonable 
potential to cause, or contribute to an excursion above any state water quality standard (dissolved oxygen 
or toxicity), it must be limited by the permit. 
 
In accordance with regulations, wastewater treatment plants with a design average dry-weather flow 
greater than 0.1 MGD warrant an ammonia toxicity reasonable potential analysis or evaluation at every 
permit renewal application.  Should the analysis show the potential for toxicity, ammonia limits will be 
placed on the permit. 
 

 Effluent Quality 3.1.4.
 
The planned permit limitations, summarized below, are the same as the current limitations as described in 
Schedule A of the current NPDES permit. 
 
Table 3.1.4 – NPDES Permit Schedule A - Waste Discharge Limitations not to be exceeded 
a. Treated Effluent Outfall 001     
      
   (1) June 1 – October 31:     
 No discharge to waters of the State except under the following conditions: 

 
• During the month of June, discharge may continue as long as the seven day average 
stream flow exceeds 200 cfs as measured at USGS gage station 14377100 (Illinois 
River near Kerby, OR). Once the seven day average stream flow falls below 200 cfs, 
discharge is not permitted through Outfall 001 for the remainder of the season, unless 
the seven day average stream flow rises above 200 cfs in October. When discharging, 
the effluent limitations for the discharge period (November through May) will apply. 

       
   (2) November 1 – May 31: 
 

Parameter 
Average Effluent 
Concentrations 

Monthly* 
Average 

Weekly* 
Average 

Daily* 
Maximum 

 

 Monthly Weekly lb/day lb/day lbs  
 BOD5 30 mg/L 45 mg/L 56 84 110  
 TSS 30 mg/L 45 mg/L 56 84 110  
       
  Average dry weather design flow to the facility equals 0.52 MGD. Winter mass load limits 

based upon average wet weather design flow to the former facility equaling 0.225 MGD. 
The daily mass load limit is suspended on any day in which the flow to the treatment 
facility exceeds 1.04 MGD (twice the design average dry weather flow of the plant). 

       
   (3)       
 Other parameters (year-round) Limitations  

 E.coli Bacteria Shall not exceed 126 organisms per 100 mL 
monthly geometric mean. No single sample shall 
exceed 406 organisms per 100 mL.  (See Note 1)  

 

 pH Shall be within the range of 6.0 – 9.0  
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 BOD5 and TSS Removal Efficiency Shall not be less than 85% monthly average for 
BOD5 and TSS 

 

 Excess Thermal Load (ETL) 
(October 15 – May 15) 

Shall not exceed a weekly average of 4.1 million 
Kcals/day (See Note 2) 

 

       
   (4)       
 No wastes may be discharged or activities conducted that cause or contribute to a violation of 

water quality standards in OAR 340-041 applicable to the Rogue basin except as provided for 
in OAR 340-045-0080 and the following regulatory mixing zone:  
 
The regulatory mixing zone is that portion of the Illinois River contained within a band 
extending out 50 feet from the right bank of the river and extending from a point ten feet 
upstream of the outfall to a point 100 feet downstream from the outfall. The Zone of Immediate 
Dilution (ZID) is defined as that portion of the regulatory mixing zone that is within ten feet of 
the point of discharge. 

       
   (5)       
 Raw sewage discharges are prohibited to waters of the state except as allowed in Schedule F, 

Section B, Condition 6 of this permit If an overflow occurs between May 22 and June 1, and if 
the permittee demonstrates to the Department's satisfaction that no increase in risk to beneficial 
uses occurred because of the overflow, no violation shall be triggered if the storm associated 
with the overflow was greater than the one-in-five-year, 24-hour duration storm. 

 
b. Reclaimed Wastewater Outfall 002 (Class C Treatment – See Note 3)  
     
   (1)  
 No discharge to state waters is permitted. All reclaimed water shall be distributed on land, for 

dissipation by evapotranspiration and controlled seepage by following sound irrigation 
practices so as to prevent: 

 
 a.   Prolonged ponding of treated reclaimed water on the ground surface; 
 
 b.   Surface runoff or subsurface drainage through drainage tile; 
  
 c.   The creation of odors, fly and mosquito breeding or other nuisance conditions; 
  
 d.   The overloading of land with nutrients, organics, or other pollutant parameters; and, 
     
 e.   Impairment of existing or potential beneficial uses of groundwater. 
     
   (2)  
 Prior to land application of the reclaimed water, it shall receive at least Class C treatment as 

defined in OAR 340-055 to; 
     
 a.   Reduce Total Coliform to 240 organisms per 100 ml in two consecutive samples, and a 

seven-day median of 23 organisms per 100 ml. 
     
   (3)  
 Irrigation shall conform to the irrigation management plan approved by the Department. 
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c. Reclaimed Wastewater Outfall 002a (Class A Treatment – See Note 3)  
     
   (1)  
 No discharge to state waters is permitted. All reclaimed water shall be distributed on land, for 

dissipation by evapotranspiration and controlled seepage by following sound irrigation 
practices so as to prevent: 

 
 a.   Prolonged ponding of treated reclaimed water on the ground surface; 
 
 b.   Surface runoff or subsurface drainage through drainage tile; 
  
 c.   The creation of odors, fly and mosquito breeding or other nuisance conditions; 
  
 d.   The overloading of land with nutrients, organics, or other pollutant parameters; and, 
     
 e.   Impairment of existing or potential beneficial uses of groundwater. 
  
   (2)  
 Prior to land application of the reclaimed water, it shall receive at least Class A treatment as 

defined in OAR 340-055 to; 
     
 a.   Reduce Total Coliform to a seven-day median of 2.2 organisms per 100 mL and a 

maximum of 23 organisms per 100 mL. 
     
 b.   Reduce turbidity to a 24-hour mean of 2 Nephelometric Turbidity Units (NTUs) with no 

more than five percent of the samples during a 24-hour period exceeding 5 NTUs. 
     
   (3)  
 Irrigation shall conform to the irrigation management plan approved by the Department. 
     
d.  
     
 No activities shall be conducted that could cause an adverse impact on existing or potential 

beneficial uses of groundwater. All wastewater and process related residuals shall be managed 
and disposed in a manner that will prevent a violation of the Groundwater Quality Protection 
Rules (OAR 340-040). 

     
     
     

    NOTES: 

1. If a single sample exceeds 406 organisms per 100 mL, then five consecutive re-samples may be 
taken at four-hour intervals beginning within 48 hours after the original sample was taken. If 
the log mean of the five resamples is less than or equal to 126 organisms per 100 mL, a 
violation shall not be triggered. 
 

2. The Excess Thermal Load limit was based on the average dry weather design flow, an 
estimated dilution in the mixing zone and maximum allowable increase in stream temperature. 
This permit may be re-opened, and the Excess Thermal Load modified up or down, when more 
accurate effluent dilution data becomes available. 



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc  Page 75  
 

 
3. Reclaimed water use for the current facilities (Class C water) must comply with the limitations 

listed in Schedule B(l)(c) for Outfall 002. At such time as the reclaimed water use facilities are 
upgraded to produce Class A water, the permittee must comply with the limitations listed in 
Schedule B(l)(d) for Outfall 002a. 

 
 

 System Reliability and Redundancy Requirements 3.1.5.
 
New or expanding wastewater treatment plants should be designed to meet minimum reliability standards 
as described in EPA's technical bulletin, Design Criteria for Mechanical, Electric, and Fluid System and 
Component Reliability, EPA 430-99-74-001, 1974.  These standards shall be achieved in order to ensure 
effective operation of treatment facilities on a day-to-day basis as well as during emergencies including 
power failures, flooding, peak flows, and equipment failures.  These reliability standards are critical to 
protect the receiving water body against degradation during maintenance shutdowns and emergencies. 
 
The above referenced EPA technical bulletin identifies the following three reliability classes: 
 

Reliability Class I – Works which discharge into navigable waters that could be permanently or 
unacceptably damaged by effluent which was degraded in quality for only a few hours. Examples 
of Reliability Class I works might be those discharging near drinking water reservoirs, into 
shellfish waters, or in close proximity to areas used for water contact sports. 

 
Reliability Class II – Works which discharge into navigable waters that would not be permanently 
or unacceptably damaged by short-term effluent quality degradations, but could be damaged by 
continued (on the order of several days) effluent quality degradation. An example of a Reliability 
Class II works might be one which discharges into recreational waters. 

 
Reliability Class III – These are works not otherwise classified as Reliability Class I or Class II. 

 
The beneficial uses of the Rogue Basin are private domestic water supply, industrial water supply, 
irrigation, livestock watering, fish and aquatic life (including salmonid passage), wildlife and hunting, 
fishing, boating, water contact recreation, aesthetic quality, and hydro power.  Because the Illinois River 
is used for domestic water supply, fishing and hunting areas and is sometimes used for water contact 
sports, Class I reliability is required. 
 
Lift stations shall be designed to pass the peak hydraulic flow with the largest pump out of service and 
major wastewater treatment process components will be designed to pass the peak wet weather flow 
without overflowing. The WWTP will be designed to meet all permit conditions during the maximum 
month dry weather flow with full redundancy of the major processes.  Mechanical components in the 
facility will be designed to enable repair or replacement without violating the effluent limits. 
 
Table 3.1.5 provides a summary of the EPA and Oregon DEQ Class I reliability and redundancy 
requirements.  Table 2.4.1 provides a summary of component redundancy requirements for the City of 
Cave Junction wastewater treatment facilities. 
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Table 3.1.5 – Reliability Requirements Summary 
Plant 

Component 
 

Requirement 
All In general, all components of the treatment process should be able to 

hydraulically contain peak hourly flow rate without overflowing or damaging 
equipment, with the largest unit out of service.  The system should contain 
enough flexibility to enable the wastewater flow to any unit out of service to 
be distributed to the remaining units in service. 

Influent Pumps Minimum two pumps. Designed with a firm capacity of peak instantaneous 
flow (PIF) with largest pump off line. 

Coarse Screens Mechanically cleaned screen (step screen) primary.  Minimum two coarse 
screens. Manually cleaned bar screen may be used as backup.  Each designed 
for peak flow (PIF). 

Grit Removal Single Unit.  If required for subsequent treatment processes, designed for peak 
instantaneous flow (PIF). If not, design for MMWWF is acceptable. 

Primary Clarifiers Should be sized for Peak Daily Flow (PDF).  No redundancy is needed if 
secondary treatment processes are adequate to treat dry weather flows without 
primary treatment. 

Aerated Basins Sized using modeling to generate desired treatment to meet discharge permit 
limits during MMDWF10 (Summer) and MMWWF5 (Winter) events. 
Minimum of two basins with designed for peak daily flow (PDF) and 
maximum month dry weather flow with largest basin off line.  

Aeration Blowers Supply the design air capacity with the largest blower out of service.  Provide 
a minimum of two units. 

Air Diffusers Isolation of largest section of diffusers (within a basin) without measurably 
impairing oxygen transfer. 

Sedimentation Minimum of two basins designed for peak daily flow (PDF) and maximum 
month dry weather flow with largest basin off line.  

Disinfection 
  

Minimum of two units. For UV, must treat with a minimum dose of 30 
mJ/cm2 peak hourly flow (PIF) with all units on or Maximum Daily Flow with 
the largest unit out of service, whichever is greater. For chlorine, chemical 
feed pumps must provide peak demand with largest pump out of service. 
Contact tanks (a minimum of two, in series) must provide 60 minutes at 
Average Daily Flow, 20 minutes at Peak Day Flow and 15 minutes at Peak 
Hour Flow, with the largest tank out of service.   

Outfall Pipe Sized for peak flow (PIF) at worst case downstream hydraulic conditions 
(high water level). 

Electrical Power Two separate and independent sources of electrical power shall be provided.  
This may include primary power from the utility provider and an on-site 
generator.  The backup generator shall have sufficient capacity to operate all 
vital process components, critical lighting, and ventilation during peak daily 
flow conditions (PDF). 

 
 Conveyance System 3.1.6.

 
The conveyance system must be designed to convey the Peak Instantaneous Flow (PIF). 
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 Wastewater Treatment Plant Facilities 3.1.7.
 
See Figure 2.4.1b for a process by process description of the design capacity versus the Class 1 process 
requirements. 
 

 Design Concepts and Constraints 3.1.8.
 
The City of Cave Junction Wastewater Treatment Plant and the individual pump stations (North Loop, 
Pomeroy View, & Water Plant) are all on property owned by the City.  Each of the properties appears to 
leave room sufficient for expansion, should the need arise. 
 

 Oregon Department of State Lands 3.1.9.
 
This section describes types and jurisdictional limits of waters of the state that are regulated by the 
Department of State Lands, in accordance with OAR Chapter 141 Division 085 Section 0515.  Permits for 
work within the jurisdiction of the Department of State Lands will be obtained by the City prior to 
disturbance. 
 
3.1.9.1. Waters, Including Rivers, Intermittent and Perennial Streams, Lakes and Ponds. 
 
These waters are jurisdictional to the ordinary high water line (OHWL). The OHWL can be determined 
by direct observation of the annual high water event, using local gauge data to estimate bankfull stage, 
and/or by using readily identifiable field indicators. Field indicators for OHWL include:  
 

a. Clear, natural line impressed on the shore;  
 

b. Change in vegetation from riparian (e.g., willows) to upland (e.g., oak, fir) dominated;  
 

c. Textural change of depositional sediment or changes in the character of the soil (e.g., from sand, 
sand and cobble, cobble and gravel to upland soils);  

 
d. Elevation below which no fine debris (needles, leaves, cones, and seeds) occurs;  

 
e. Presence of litter and debris, water-stained leaves, water lines on tree trunks; and/or  

 
f. Other appropriate means that consider the characteristics of the surrounding areas.  

 
3.1.9.2. Wetlands. 
 
Wetlands are jurisdictional within the wetland boundary.  
 
3.1.9.3. Reservoirs. 
 
The Department’s jurisdiction over reservoirs extends to the higher of either the normal operating pool 
level or the upper edge of adjacent wetland.  
 
3.1.9.4. Artificially Created Wetlands and Ponds.  
 
These waters are jurisdictional when they are:  
 

a. Equal to or greater than one acre in size;  
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b. Created, in part or in whole, in waters of this state; or  

 
c. Identified in an authorization as a mitigation site.  

 
3.1.9.5. Exempt Artificially Created Wetlands and Ponds. 
 
Artificially created wetlands and ponds created entirely from upland, regardless of size, are not waters of 
this state if they are constructed for the purpose of:  
 

a. Wastewater treatment;  
 

b. Settling of sediment;  
 

c. Stormwater detention and/or treatment;  
 

d. Agricultural crop irrigation or stock watering;  
 

e. Fire suppression;  
 

f. Cooling water;  
 

g. Surface mining, even if the site is managed for interim wetlands functions and values;  
 

h. Log storage; or  
 

i. Aesthetic purposes.  
 
3.1.9.6. Jurisdictional Ditches. 
 
Except as provided under section (9) and (10) below, ditches are jurisdictional if they are:  
 

a. Created in wetlands, estuaries, tidal rivers or other waters of this state; or  
 

b. Created from upland and meet the following conditions:  
 

1. Contain food and game fish; and  
 

2. Have a free and open connection to waters of this state. A “free and open connection” means 
a connection by any means, including but not limited to culverts, to or between natural 
waterways and other navigable and non-navigable bodies of water that allows the interchange 
of surface flow at bankfull stage or ordinary high water, or at or below mean higher high tide 
between tidal waterways.  

 
3.1.9.7. Non-Jurisdictional Irrigation Ditches. 
 
Existing irrigation ditches that meet the following tests are not jurisdictional:  
 

a. Are operated and maintained for the primary purpose of conveying water for irrigation; and  
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b. Are dewatered for the non-irrigation season except for water incidentally retained in isolated low 
areas of the ditch or are used for stock water runs, provision of water for fire suppression, or to 
collect storm water runoff.  

 
3.1.9.8. Non-Jurisdictional Roadside and Railroad Ditches. 
 
Roadside and railroad ditches that meet the following tests are not jurisdictional:  
 

a. Ten feet wide or less at the ordinary high water line;  
 

b. Artificially created from upland or from wetlands;  
 

c. Not adjacent and connected or contiguous with other wetlands; and  
 

d. Do not contain food or game fish.  
 
3.1.9.9. Removal-Fill Jurisdiction by Volume of Material. 
 
The following criteria are used to determine jurisdictional volume thresholds that trigger the requirement 
for an authorization.  
 

a. Oregon State Scenic Waterways (SSWs). The threshold volume is any amount greater than zero.  
 

b. Essential Indigenous Anadromous Salmonid Habitat (ESH). The threshold volume is any amount 
greater than zero.  
 

c. Compensatory Mitigation Sites. The threshold volume is any amount greater than zero for 
compensatory mitigation sites referenced in an authorization.  
 

d. All Other Waters of This State:  
 

1. For fill activities, any combination of either organic or inorganic material deposited by 
artificial means at any one location in waters of this state equal to or exceeding 50 cubic 
yards or the equivalent weight in tons; and  
 

2. For removal activities, the taking or movement by artificial means of more than 50 cubic 
yards of inorganic material or the equivalent weight in tons in any calendar year.  

 
3.1.9.10. Oregon Essential Salmonid Habitat (ESH). 
 
It is the policy of the State of Oregon to protect ESH, as outlined in OAR Division 141-102. To achieve 
this policy, the Department shall:  

 
a. Consult with the Department of Fish and Wildlife (ODFW) concerning the status of Oregon's 

indigenous anadromous salmonid species;  
 

b. Identify ESH in consultation with ODFW and the public through rulemaking; and  
 

c. Review all projects proposed in ESH pursuant to the standards set forth in the state's Removal-
Fill Law (ORS 196.600 to 196.990) and rules (OAR 141-085)  
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The Appendix contains the Essential Salmonid Habitat map for Josephine County. 
 

 Oregon Department of Fish and Wildlife (ODFW). 3.1.10.
 
In accordance with OAR 635-415, it is the fish and wildlife habitat mitigation policy of the Oregon 
Department of Fish and Wildlife to require or recommend, depending upon the habitat protection and 
mitigation opportunities provided by specific statutes, mitigation for losses of fish and wildlife habitat 
resulting from development actions. Priority for mitigation actions shall be given to habitat for native fish 
and wildlife species. Mitigation actions for nonnative fish and wildlife species may not adversely affect 
habitat for native fish and wildlife.  
 
The Department shall work with regulatory and planning agencies, land management agencies, private 
developers, operators, public interest groups, and the public to implement this Fish and Wildlife Habitat 
Mitigation Policy.  
 
The Department shall apply the requirements of this division when implementing its own development 
actions, and when developing recommendations to other state, federal, or local agencies regarding 
development actions for which mitigation for impacts to fish and wildlife habitat is authorized or required 
by federal, state, or local environmental laws or land use regulations.  
 
In applying this policy, the Department shall identify and utilize the habitat protection and mitigation 
opportunities provided by applicable federal, state, and local environmental laws and land use regulations, 
and shall participate throughout the duration of these regulatory processes to coordinate Department 
mitigation requirements or recommendations with those of other agencies. If the regulatory authority of 
an agency provides for mitigation of cumulative or historic losses, the Department shall apply the 
standards of OAR 635-415-0025 in making its recommendations.  
 
When making recommendations on local land use actions, the Department shall follow the provisions of 
its certified State Agency Coordination Program and OAR Chapter 635 Division 405.  
 
Unless required by statute, the Department may elect not to recommend or require mitigation for a 
development action if, in the opinion of the Department, the impacts to fish and wildlife habitat are 
expected to be inconsequential in either nature, extent, or duration; or if staff resources are not available.  
 
3.1.10.1. Fish Passage. 
 
No person shall construct or maintain any artificial obstruction across any waters of this state that are 
inhabited, or were historically inhabited, by native migratory fish without providing passage for native 
migratory fish.  
 
Prior to construction, fundamental change in permit status or abandonment of an artificial obstruction in 
any waters of this state, a person owning or operating an artificial obstruction shall obtain a determination 
from the Department as to whether native migratory fish are or were historically present in the waters, 
unless the owner or operator assumes the presence of native migratory fish.  
 
If the Department determines, or the owner or operator assumes, that native migratory fish are or were 
historically present in the waters, prior to construction, fundamental change in permit status, or 
abandonment of the artificial obstruction the person owning or operating the artificial obstruction shall 
either:  
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a. Obtain from the Department an approval determination of a fish passage plan that meets the 
requirements of OAR 635-412-0035 for the specific artificial obstruction.  

 
b. Obtain from the Department a programmatic approval of a fish passage plan for multiple artificial 

obstructions of the same type. The Department may also grant programmatic approval to an agent 
for multiple owners or operators of artificial obstructions of the same type. Programmatic 
approvals are only valid so long as the owner or operator complies with the conditions of the 
programmatic approval. The Department shall only provide programmatic approval if:  

 
1. Fish passage structures placed under the programmatic approval meet criteria determined by 

the Department;  
 

2. The owner, operator, or agent demonstrates to the Department prior experience providing or 
approving acceptable fish passage structures;  

 
3. The owner, operator, or agent reports installation information annually to the Department, 

including but not limited to the location and installation date of all fish passage structures 
placed under the programmatic approval;  

 
4. The owner or operator allows, or the agent requires owners or operators to allow, the 

Department to inspect fish passage structures placed under the programmatic approval at 
reasonable times; and  

 
5. The owner, operator, or agent agrees to expeditiously remedy all fish passage structures 

placed under the programmatic approval which the Department finds do not meet the criteria 
or conditions of the programmatic approval.  

 
c. Pursuant to ORS 527.710(6), install and maintain road-stream crossing structures on non-federal 

forestlands in compliance with State Board of Forestry, through the Oregon Department of 
Forestry, rules and guidelines. These rules and guidelines require concurrence by the Oregon 
Department of Fish and Wildlife that they meet the purposes of the Department's fish passage 
program;  
 

d. Obtain a waiver from fish passage requirements for the artificial obstruction as provided in OAR 
635-412-0025; or  
 

e. Obtain an exemption from fish passage requirements for the artificial obstruction as provided in 
OAR 635-412-0025.  

 
Fish passage plans shall provide for and be implemented such that fish passage is installed at the artificial 
obstruction prior to completion of or by the end of the same in-water work period as the action which 
triggered fish passage requirements under the section above, unless:  
 

a. An owner or operator demonstrates to the Department an imminent or immediate threat to human 
safety which requires construction at a failed artificial obstruction prior to being able to complete 
the requirements of subsection (3), and the Department approves a fish passage plan in which the 
requirements of subsection (3) shall be met by the end of the next in-water work period or as soon 
as practicable. Providing passage at the time of construction is preferred;  

 
b. The Commission finds that additional time is necessary and appropriate given the size and scope 

of the project;  
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c. Installation begins within this period and the Department finds that additional time to complete 

installation is necessary and appropriate given the size and scope of the project; or  
 

d. The Department finds that additional time is necessary and appropriate as part of the terms and 
conditions of a negotiated settlement for a federal proceeding, or in coordination with other 
federal requirements.  

 
3.1.10.2. In-Water Work Period. 
 
The Oregon Department of Fish and Wildlife, (ODFW), under its authority to manage Oregon’s fish and 
wildlife resources has prepared guidelines for timing of in-water work. The guidelines are to assist the 
public in minimizing potential impacts to important fish, wildlife and habitat resources. 
 
The guidelines are based on ODFW district fish biologists’ recommendations. Primary considerations 
were given to important fish species including anadromous and other game fish and threatened, 
endangered, or sensitive species (coded list of species included in the guidelines). Time periods were 
established to avoid the vulnerable life stages of these fish including migration, spawning and rearing. 
The preferred work period applies to the listed streams, unlisted upstream tributaries, and associated 
reservoirs and lakes. 
 
These guidelines provide the public a way of planning in-water work during periods of time that would 
have the least impact on important fish, wildlife, and habitat resources. ODFW will use the guidelines as a 
basis for commenting on planning and regulatory processes. There are some circumstances where it may 
be appropriate to perform in-water work outside of the preferred work period indicated in the guidelines. 
ODFW, on a project by project basis, may consider variations in climate, location, and category of work 
that would allow more specific in-water work timing recommendations. These more specific timing 
recommendations will be made by the appropriate ODFW district office through the established planning 
and regulatory processes. 
 
Per the guidelines, for the Illinois River, the recommended In-water Work Period is June 15 through 
September 15. 
 

 Army Corps of Engineers (Title 33, Chapter II, Part 320). 3.1.11.
 
3.1.11.1. Regulatory Approach of the Army Corps of Engineers. 
 
The U.S. Army Corps of Engineers has been involved in regulating certain activities in the nation's waters 
since 1890. Until 1968, the primary thrust of the Corps' regulatory program was the protection of 
navigation. As a result of several new laws and judicial decisions, the program has evolved to one 
involving the consideration of the full public interest by balancing the favorable impacts against the 
detrimental impacts. This is known as the “public interest review.” The program is one which reflects the 
national concerns for both the protection and utilization of important resources. 
 
The Corps is a highly decentralized organization. Most of the authority for administering the regulatory 
program has been delegated to the thirty-six district engineers and eleven division engineers. A district 
engineer's decision on an approved jurisdictional determination, a permit denial, or a declined individual 
permit is subject to an administrative appeal by the affected party in accordance with the procedures and 
authorities contained in 33 CFR part 331. Such administrative appeal must meet the criteria in 33 CFR 
331.5; otherwise, no administrative appeal of that decision is allowed. The terms “approved jurisdictional 
determination,” “permit denial,” and “declined permit” are defined at 33 CFR 331.2. There shall be no 
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administrative appeal of any issued individual permit that an applicant has accepted, unless the authorized 
work has not started in waters of the United States, and that issued permit is subsequently modified by the 
district engineer pursuant to 33 CFR 325.7 (see 33 CFR 331.5(b)(1)). An affected party must exhaust any 
administrative appeal available pursuant to 33 CFR part 331 and receive a final Corps decision on the 
appealed action prior to filing a lawsuit in the Federal courts (see 33 CFR 331.12). 
 
The Corps seeks to avoid unnecessary regulatory controls. The general permit program described in 33 
CFR parts 325 and 330 is the primary method of eliminating unnecessary federal control over activities 
which do not justify individual control or which are adequately regulated by another agency. 
 
The Corps is neither a proponent nor opponent of any permit proposal. However, the Corps believes that 
applicants are due a timely decision. Reducing unnecessary paperwork and delays is a continuing Corps 
goal. 
 
The Corps believes that state and federal regulatory programs should complement rather than duplicate 
one another. The Corps uses general permits, joint processing procedures, interagency review, 
coordination, and authority transfers (where authorized by law) to reduce duplication. 
 
The Corps has authorized its district engineers to issue formal determinations concerning the applicability 
of the Clean Water Act or the Rivers and Harbors Act of 1899 to activities or tracts of land and the 
applicability of general permits or statutory exemptions to proposed activities. A determination pursuant 
to this authorization shall constitute a Corps final agency action. Nothing contained in this section is 
intended to affect any authority EPA has under the Clean Water Act. 

 
3.1.11.2. Types of Activities Regulated. 

 
This part (33 CFR 320) and the parts that follow (33 CFR parts 321 through 330) prescribe the statutory 
authorities, and general and special policies and procedures applicable to the review of applications for 
Department of the Army (DA) permits for controlling certain activities in waters of the United States or 
the oceans. This part identifies the various federal statutes which require that DA permits be issued before 
these activities can be lawfully undertaken; and related Federal laws and the general policies applicable to 
the review of those activities. Parts 321 through 324 and 330 address special policies and procedures 
applicable to the following specific classes of activities: 
 

a. Dams or dikes in navigable waters of the United States (part 321); 
 

b. Other structures or work including excavation, dredging, and/or disposal activities, in navigable 
waters of the United States (part 322); 

 
c. Activities that alter or modify the course, condition, location, or capacity of a navigable water of 

the United States (part 322); 
 

d. Construction of artificial islands, installations, and other devices on the outer continental shelf 
(part 322); 

 
e. Discharges of dredged or fill material into waters of the United States (part 323); 

 
f. Activities involving the transportation of dredged material for the purpose of disposal in ocean 

waters (part 324); and 
 

g. Nationwide general permits for certain categories of activities (part 330). 
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3.1.11.3. Forms of Authorization. 
  
DA permits for the above described activities are issued under various forms of authorization. These 
include individual permits that are issued following a review of individual applications and general 
permits that authorize a category or categories of activities in specific geographical regions or nationwide. 
The term “general permit” as used in these regulations (33 CFR parts 320 through 330) refers to both 
those regional permits issued by district or division engineers on a regional basis and to nationwide 
permits which are issued by the Chief of Engineers through publication in the FEDERAL REGISTER and are 
applicable throughout the nation. The nationwide permits are found in 33 CFR part 330. If an activity is 
covered by a general permit, an application for a DA permit does not have to be made. In such cases, a 
person must only comply with the conditions contained in the general permit to satisfy requirements of 
law for a DA permit. In certain cases pre-notification may be required before initiating construction. (See 
33 CFR 330.7) 
 
3.1.11.4. General Instructions. 

 
General policies for evaluating permit applications are found in this part. Special policies that relate to 
particular activities are found in parts 321 through 324. The procedures for processing individual permits 
and general permits are contained in 33 CFR part 325. The terms “navigable waters of the United States” 
and “waters of the United States” are used frequently throughout these regulations, and it is important 
from the outset that the reader understand the difference between the two. “Navigable waters of the 
United States” are defined in 33 CFR part 329. These are waters that are navigable in the traditional sense 
where permits are required for certain work or structures pursuant to Sections 9 and 10 of the Rivers and 
Harbors Act of 1899. “Waters of the United States” are defined in 33 CFR part 328. These waters include 
more than navigable waters of the United States and are the waters where permits are required for the 
discharge of dredged or fill material pursuant to section 404 of the Clean Water Act. 
 

 Agency Correspondence. 3.1.12.
 
At the time this report is being prepared, no agency contact has occurred.  
 
3.2. Aging Infrastructure 
 
Section 2 above, contains detailed assessment of the existing collection and treatment facilities. 
 
3.3. Reasonable Growth 
 

 Flow Definitions  3.3.1.
 

Wastewater is typically described through flow and loading characteristics.  Flow characteristics define 
the hydraulic volumes that the plant experiences and what it must be capable of treating.  Loading 
characteristics describe what is in the wastewater (i.e. contaminants, waste products, chemicals, etc) that 
must be substantially removed before the water can be discharged into the environment as effluent. 
 
The following terms will be used in flow analysis and flow projections in this Study: 
 

Dry Weather Period:  Defined as the period when the precipitation and streamflows are low.  This 
period is defined in the Oregon Administrative Rules (OAR 340-041-0275) as May 1 through 
October 31. 
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Wet Weather Period:  Defined as the period when streamflows, rainfall and groundwater levels are 
high.  This period is defined in OAR 340-041-0275 as November 1 through April 30. 
 
Average Annual Flow (AAF):  Total wastewater flow for an average 12-month period, from January 
1 through December 31, divided by the total number of days in the year. 
 
Base Sewerage:  Total daily flow for the period between June 1 and September 31.  This is used as a 
basis to calculate I/I. 
 
Average Dry-Weather Flow (ADWF):  Total wastewater flow for the dry-weather period divided by 
the number of days in the period. 
 
Maximum Month Dry-Weather Flow (MMDWF):  Total wastewater flow for the month with the 
highest flow during the dry-weather period, divided by the number of days in the month. 
 
Average Wet-Weather Flow (AWWF):  Total wastewater flow for the wet-weather period divided by 
the number of days in the period. 
 
Maximum Month Wet-Weather Flow (MMWWF):  Total wastewater flow for the month with the 
highest flow during the wet-weather period, divided by the number of days in the month. 
 
Peak Day Average Flow (PDAF):  Total flow for the day with the highest wastewater flow during the 
year. 
 
Peak Week Flow (PWF):  Average Daily Flow during the peak 7-day flow period. 
 
Peak Instantaneous Flow (PIF):  Flow for the highest peak of the year, expressed in MGD.  Also 
known as the peak hour flow. 
 

The following terms will be used in the statistical analysis of flow rates: 
 
Ten-year Maximum Month Dry-Weather Flow (MMDWF10):  The monthly average dry-weather flow 
with a 10% probability of occurrence. 
 
Five-year Maximum Month Wet-Weather Flow (MMWWF5):  The monthly average wet-weather 
flow with a 20% probability of occurrence. 
 
Five-year Peak Day Average Flow (PDAF5):  The peak day average flow associated with a five-year 
storm event. This flow rate has a 0.27% probability of occurrence. 
 
Five-year Peak Instantaneous Flow (PIF5):  The peak instantaneous flow during a five-year storm 
event.  This flow rate has a 0.011% probability of occurrence. 

 
The following terms will be used in the Inflow and Infiltration Analysis: 
 

Base Infiltration Flow  The base daily average flow in the wastewater collection and treatment system 
due to inflow and infiltration.  It is calculated by subtracting the base sewer flow rate from the 
average dry-weather flow. 
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Average Wet-Weather Inflow and Infiltration Flow (AWW I/I)  The daily average flow in the 
wastewater collection and treatment system due to inflow and infiltration.  It is calculated by 
subtracting the base sewer flow rate from the average wet-weather flow. 
 
Maximum Monthly Wet-Weather Inflow and Infiltration Flow (MMWW I/I)  The average daily flow 
during the maximum monthly occurrence in the wastewater collection and treatment system due to 
inflow and infiltration.  It is calculated by subtracting the base sewer flow rate from the system 
maximum monthly wet-weather flow. 
 
Peak Day Inflow and Infiltration Flow (PD I/I)  The maximum daily flow in the wastewater collection 
and treatment system due to inflow and infiltration.  It is calculated by subtracting the base sewer 
flow rate from the system peak daily average flow. 
 
Peak Instantaneous Inflow and Infiltration Flow (PIF I/I)  The peak instantaneous or peak hourly flow 
in the wastewater collection and treatment system due to inflow and infiltration.  It is calculated by 
subtracting the base sewer flow rate from the system peak instantaneous flow. 

 
 Summary of Available Data 3.3.2.

 
The influent flow data included in the Discharge Monitoring Reports (DMRs) from January 2010 through 
December 2012 have been used for flow analysis and wastewater characteristics.  Influent flows can be 
measured at the Parshall flume flow meter in the headworks of the treatment plant.   
 
Daily rainfall totals were referenced from the Wastewater Plant daily records.     
 
The following summary statistics are based on the DMR data described above.  Below is the calculation 
AAF, Base Sewerage, ADWF, AWWF: 
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365.25	

0.345	 /  
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27.904	
122	

	0.229	  

 

	
	 	 	 	 	

	 	 	
	
51.826	
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	0.282	  

 

	
	 	 	 	

	 	 	
	
73.997	
181.25	

	0.408	  

 
 Dry Weather Flow  3.3.3.

 
As indicated in the referenced DEQ guidelines, the ten-year Maximum Monthly Average Dry-Weather 
Flow (MMDWF10) would be the monthly average flow in the rainiest summer month of high 
groundwater.  In Western Oregon, the MMDWF10 almost invariably occurs in May.  The 10-Year 
MMDWF represents the anticipated monthly flow corresponding to the monthly rainfall accumulation 
during May with a 10% probability of occurrence in any given year. 
 
Precipitation probabilities for various locations in Oregon are included in the report entitled 
“Climatography of the United States No. 20, Monthly Station Climate Summaries, 1971 – 2000” as 
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published by the National Climatic Data Center.  National Climatic Data Center has a coop station near 
the city of Cave Junction (COOP ID: 351448).  The coop observation station collects climatic data daily 
and reports to the Western Region Climatic Center.  The 10-year MMDWF is the flow corresponding to 
the 10% probability precipitation of 4.90 inches for the month of May, as determined by the referenced 
climatography report. 
 
The graph in Figure 3.3.3 is based on data points representing the average daily wastewater flows versus 
total rainfall for the winter months (October through March) as shown in Table 3.3.3.  A linear regression 
trend line can be used to predict average wastewater flows for a given monthly rainfall total.    As shown 
in Figure 3.3.3, the corresponding MMDWF10 is 0.371 MGD (258 gpm). 
 

Table 3.3.3 - Average Rainfall and Wastewater Flows 

Month

Monthly 
Rainfall 
(in/Mo)

Monthly Avg. 
Day Flow     

(MGD)

Jan 2010 11.62 0.516
Feb 2010 7.70 0.455
Mar 2010 6.77 0.416
Oct 2010 6.09 0.216
Nov 2010 6.62 0.321
Dec 2010 15.92 0.613
Jan 2011 2.75 0.435
Feb 2011 7.19 0.448
Mar 2011 13.48 0.679
Oct 2011 2.95 0.179
Nov 2011 7.61 0.238
Dec 2011 3.44 0.219
Jan 2012 10.81 0.427
Feb 2012 3.96 0.341
Mar 2012 16.59 0.609
Oct 2012 5.86 0.210
Nov 2012 12.02 0.319
Dec 2012 17.06 0.699

Precipitation and Rainfall Averages
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Figure 3.3.3 – MMDWF5 & MMWWF10 Calculation 

 
 Wet Weather Flow  3.3.4.

 
Like many communities in western Oregon, the City of Cave Junction struggles with high volume 
wastewater flows caused by inflow and infiltration into the sanitary sewer system during the wet season.  
The flow analysis presented in the following section is based on the Oregon DEQ Guidelines for Making 
Wet-Weather and Peak Flow Projections for Sewage Treatment in Western Oregon (first published in 
1996).  These guidelines describe a detailed method for estimating wet-weather flow and peak flows in 
wastewater collection systems.  This method is used to develop the minimum estimate for current flows 
from which to project future flow rates. 
 
The referenced DEQ design guidelines indicate that high groundwater, west of the Cascades, is usually 
not attained until January, and heavy storms generally do not begin to cause a reliable or consistent 
infiltration response until January.  Therefore, the MMWWF is expected to occur in January.  The five-
year January accumulation of 16.00 inches is indicated in the Climatography report based on rainfall 
probability data for City of Cave Junction.  When plotted with actual recorded events, the current five-
year MMWWF is calculated to be 0.598 MGD (415 gpm) as shown in Figure 3.3.3, above. 
 
The Peak Day Average Flow (PDAF5) corresponds to the five-year 24-hour storm event as defined by the 
NOAA isopluvial maps.  The isopluvial map for this storm event is provided in the appendix.  Based on 
the NOAA maps, the five-year 24-hour event for the Cave Junction area is 5.5 inches of rain. 
 
To determine the PDAF5 using the DEQ methodology, actual events are plotted and a best-fit trendline is 
used to approximate the character of the system under different rainfall events.  As in the graph above, 
rainfall data from the years 2010 through 2012 is used in the PDAF5 calculation.  Data points were 
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selected based on the criteria that the significant rainfall event occurred during the winter months (high 
groundwater), following several days without significant rain.  A summary of the data points used are 
included in Table 3.3.4 below.  Results are graphed in Figure 3.3.4a. 
 

Table 3.3.4 – Significant Wet-Weather Rainfall and Flow Data 

Date Daily Rain (in) WW Flow (mgd)
2/1/2010 0.40 0.397

4/27/2010 2.52 0.749
1/13/2011 1.24 0.632
2/15/2011 2.91 0.775
1/18/2012 2.64 0.795
1/19/2012 3.51 0.994
3/13/2012 1.50 0.534
11/29/2012 3.43 0.906
12/20/2012 2.01 0.757

Daily Rainfall and Cooresponding      
Wastewater Flow (2010-2012)

 
 

y = 0.1673x + 0.3518
R² = 0.9127

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0.0 1.0 2.0 3.0 4.0 5.0 6.0

D
ai
ly
 D
is
ch
ar
ge

 (
m
gd
)

24‐hr Rainfall  (in/day)

Cave Junction WWTP
2010‐2012 PDAF5

Record Data

PDAF

Trendline

PDAF5=1.272 mgd

5‐
yr
,2
4‐
h
r=
5.
5 
inLegend

Figure 3.3.4a – PDAF Calculation 
 

Based on Figure 3.3.4a, the current PDAF5 is approximately 1.272 MGD (883 gpm).  This corresponds 
reasonably well with the plant DMR data. 
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DEQ guidelines for wastewater treatment plant design require critical plant and lift station components to 
be sized for the projected peak instantaneous flow (PIF5).  The current PIF5 and 5-year peak week flow 
for the City of Cave Junction has been estimated using a probability graph on logarithmic probability 
paper based on the data summarized below: 
 

 The average annual flow (AAF) rate is the mean of the summer (ADWF) and winter (AWWF) 
flow rates. Exceedance probability of the AAF is 6/12 (50%). AAF=0.345 MGD  

 The MMWWF5, as determined in Figure 3.3.3, has a probability of exceedance of 1/12, or 8.33%.  
MMWWF5 = 0.598 MGD. 

 The PDAF5 is the daily flow associated with the 5-year storm.  The probability of exceeding the 
PDAF is 1/365, or 0.27%.  As determined in Figure 3.3.4a, the PDAF5 is 1.272 MGD.  

 The PIF, or “peak hourly flow” occurs once per year for a probability of exceedance of: 
	

∗
	

	
∗

	

	
0.011% 

 The peak week flow occurs one week out of the year, for a probability of exceedance of 1/52, or 
1.92%. 

 
Assuming, as allowed by the DEQ guidelines, that the maximum PIF occurs during the peak day, peak 
weak and peak month, we can create the graph shown below in Figure 3.3.4b. 
 

 
Figure 3.3.4b - PIF Calculation 

 
As shown above, when the known flow amounts and probabilities are plotted on a probability x 2 
logarithmic graph, and a best fit trendline is added, unknown flows can be interpolated.  In this way, the 
5-year Peak Week Flow (0.870 MGD) and the PIF (1.870 MGD) are determined.   
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 Summary of Existing Flows  3.3.5.
 

Table 3.3.5 below summarizes the current dry and wet weather flows for the City of Cave Junction.  
Definitions for the different flow criteria are provided in Section 3.3.1. 

 
Table 3.3.5 – Existing Wastewater Flow Summary 

Parameter
2013 Flow 

(MGD) Basis
Per Capita 

Flow (Gal/day)

ADWF 0.282 Analysis of 2010-2012 DMRs (May-Oct) 140.9
Base Sewerage 0.214 Assume no I/I (July-Sept) 107.1
Base Infiltration 0.068 ADWF - Base Sewerage 33.8
MMDWF10 0.371 Figure 3.3.3 (DEQ Graph No. 1) 185.7

AWWF 0.409 Analysis of 2010-2012 DMRs (Nov-Apr) 204.3

MMWWF5 0.598 Figure 3.3.3 (DEQ Graph No. 1) 299.0

Peak Week 0.870 Figure 3.3.4b (DEQ Graph No. 3) 435.0
Peak Day (PDAF) 1.272 Figure 3.3.4a (DEQ Graph No. 2) 636.0
Peak Hourly (PIF) 1.870 Figure 3.3.4b (DEQ Graph No. 3) 935.0

AWW I/I 0.194 AWWF - Base Sewerage 97.2
MMWW I/I 0.384 MMWWF - Base Sewerage 191.9
Peak Day I/I 1.058 PDAF - Base Sewerage 528.9
PI I/I 1.656 PIF - Base Sewerage 827.9

Summary of Current (2013) Flows

Inflow and Infiltration (I/I)

Wet-Weather Flows

Dry-Weather Flows

 
 
Figure 3.3.5 provides a graph of the influent flows at the wastewater treatment plant from 2010 through 
2012.  Also displayed are the values for the ADWF, AAF, AWWF, MMWWF, PDAF, and PIF. 
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Figure 3.3.5 – Measured Flows at Treatment Plant 
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  Projected Wastewater Flows  3.3.6.
 

Projected wastewater flows are developed based on flow per capita values presented in Table 3.3.5.  
Projecting peak flows based on a per capita flow rate requires the assumption that all flow components, 
including I/I, will remain constant over time, per capita.  This results in the increase of projected flows 
being proportional to the population growth.  
 
The City is currently addressing I/I issues and has a plan in place to continue monitoring and repairing the 
worst areas as they are found, which should lead to less I/I.  Left unchecked, inflow and infiltration will 
worsen over time. 
 
Table 3.3.6 summarizes the projected flows at the end of this planning period.  These projected flows will 
be used in assessment of the existing infrastructure and in sizing recommended improvements. 

 
Table 3.3.6 – Summary of Current and Projected Wastewater Flows 

Parameter
2013 Flow 

(MGD)
2013 

Population
Per Capita 

Flow (Gal/day)
2035 

Population
2035 Flow 

(MGD)

ADWF 0.282 140.8 0.478
Base Sewerage 0.214 106.9 0.363
Base Infiltration 0.068 34.0 0.115
MMDWF10 0.371 185.7 0.631

AWWF 0.408 204.1 0.693

MMWWF5 0.598 299.0 1.015

Peak Week 0.870 435.0 1.477
Peak Day (PDAF) 1.272 636.0 2.160
Peak Hourly (PIF) 1.870 935.0 3.175

2000

Dry-Weather Flows

Wet-Weather Flows

3396

Current (2013) Flows and Future (2035) Flows

 
 

 Cost Effective Infiltration and Inflow Removal Analysis 3.3.7.
 
It is typical for I/I rehabilitation projects to be less than 100% effective. Repairs of one section of pipe 
will often cause ground water to migrate and cause pipes and connections adjacent to the rehabilitated 
sections to leak more. For example, the Lower Paxton Township Authority (LPTA) in Pennsylvania 
reported a 60 to 80% increase of infiltration in laterals adjacent to a recently completed mainline 
rehabilitation (See the “Inflow and Infiltration from Private Property Report for Sanitation District No. 1 
of Northern, Kentucky. August 2006”. By Strand Associates. (http://www.wef.org/Utility/Library/ 
OTHER/Reports/SD1%20Private%20Source%20Report.pdf) and in “Trenchless Techniques Enhance 
Service Lateral Repairs as an Infiltration/Inflow Control Option” (http://www.nastt.org/store/technical 
_papersPDF/244.pdf)). Often times pipe and manhole repairs are not 100% effective; sealing pipe and 
manhole joints may significantly reduce infiltration at the joints, but not completely eliminate leakage. 
 
Service laterals are known to be large contributors to infiltration; Water Environmental Federation’s 
Existing Sewer Evaluation and Rehabilitation (WEF, 1994) explains that urban residential areas may 
contribute as much as 75% of system infiltration. 
 
Actual success rates of I/I rehabilitation projects are highly variable. In 1994 the City of Nashville 
reported success rates ranging from 49 to 86% through reduction projects in five basins. A sewer 
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rehabilitation project in Seattle, Washington reported a total I/I reduction of approximately 60%. The 
LPTA, in Pennsylvania, reported about 30% reduction of total measured I/I after a rehabilitation project. 
In Controlling Inflow and Infiltration in Wastewater Collection Systems (1999), author Mark Wade 
explains that conveyance system rehabilitation I/I reduction rates in excess of 50% are unusual.  All of the 
above statistics are related to the reduction of both inflow and infiltration through rehabilitation of 
existing gravity sewer collection systems. 
 
In accordance with DEQ requirements, this section provides I/I removal cost effective analysis for the 
City of Cave Junction wastewater collection system.  The analysis is based on the method prescribed in 
Wastewater Engineering: Collection and Pumping of Wastewater, Metcalf and Eddy. 
 
The wastewater collection system was broken into basins or zones of pipe during the flow mapping 
discussed above.  The same basins are used in the I/I removal cost analysis. 
 
The following table summarizes the collection system basins and the I/I flows measured during the flow 
mapping.  The table also provides the percentage of the system I/I contributed by each basin within the 
collection system. 
 

Table 3.3.7a – I/I per Collection System Basin 

Basin

I/I Flow 

Cumulative Basin I/I

Percentage 

of I/I

1 2 3 4

A 156 2 1.3%

B 110 5 3.2%

C 42 32 20.5%

D 10 10 6.4%

E 58 43 27.6%

F 12 12 7.7%

G 3 3 1.9%

H 1 1 0.6%

I 2 2 1.3%

J 2 2 1.3%

K 2 2 1.3%

L 42 42 26.9%  
 
The flow mapping results suggest that approximately 70% of the I/I is coming from three (3) of the 
collection system basins (C, E & L), with each of those basins independently contributing more than 20% 
of the total system I/I. 
 
The following table presents the approximate number of manholes and length of pipe in need of 
rehabilitation within each basin and an estimated cost to repair or rehabilitate the failing infrastructure.  
Lastly, the table provides a priority assigned to each basin within the collection system.  The priority is 
determined by the percentage of I/I contributed by each basin, with the largest contributing basins being 
the highest priority for rehabilitation. 
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Table 3.3.7b – Basin Prioritization and Estimated Rehabilitation Costs 

Basin

MH 

Rehab

Rehab Cost 

$/MH

Mainline 

Rehab

Rehab 

Cost $/LF

Estimated 

Cost Priority

1 2 3 4 5 6 7

A 1 5,000$          0 200$         5,000$           7

B 3 5,000$          200 200$         55,000$        5

C 1 5,000$          1400 200$         285,000$      3

D 0 5,000$          1600 200$         320,000$      4

E 3 5,000$          3100 200$         635,000$      1

F 1 5,000$          300 200$         65,000$        6

G 0 5,000$          200 200$         40,000$        8

H 0 5,000$          200 200$         40,000$        9

I 0 5,000$          200 200$         40,000$        10

J 0 5,000$          200 200$         40,000$        11

K 0 5,000$          200 200$         40,000$        12

L 3 5,000$          2300 200$         475,000$      2

Total 12 9900 2,040,000$   
 
The following table presents the effect on future flows at various levels or percentages of I/I Reduction.  
It is assumed that point repairs, including manhole and mainline rehabilitation and replacement may result 
in a 20% overall reduction in I/I flows in the collection system.  Replacement of the service lines 
throughout the collection system is assumed to provide a 40% reduction in I/I.  Combinations of point 
repair and service pipe rehabilitation are assumed to culminate in a 60% reduction in I/I. 
 

Table 3.3.7c – Estimated Flows for Various Levels of I/I Reduction 

AWWF MMWWF PDAF PIF

1 2 3 4 5 6

1 0% I/I Reduction 0.693 1.015 2.160 3.175

2 20% I/I Reduction 0.627 0.885 1.801 2.613

3 40% I/I Reduction 0.561 0.754 1.441 2.050

4 60% I/I Reduction 0.495 0.624 1.082 1.488

Future Flows (MGD)

Level Description

 
 
The following table provides cost estimates associated with the impact of the I/I exceeding the capacity of 
the existing facilities. 
 

Table 3.3.7d – Estimated Capital Costs of Transport Facilities 

Level

Estimated 

Transport Cost

1 2

1 4,517,500$   

2 2,657,500$   

3 2,060,000$   

4 0$                      
 
Increases in wastewater flows due to I/I result in necessary increases in facilities at the treatment plant.  
Larger flows require greater hydraulic and treatment capacities.  The following table summarizes various 
components of the treatment process and the subsequent effect on the capital expenses necessary to 
accommodate projected future flows, including I/I.  The cost estimates for the various levels of I/I 
reduction reflect the effect of lessening flows to the treatment plant.  
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Table 3.3.7e – Estimated Treatment Plant Capital Costs at Various Levels of I/I Reduction 
Treatment Component Design Basis Level 1 Level 2 Level 3 Level 4

1 2 3 4 5 6

Septage Pretreatment Demand 400,000$       400,000$       400,000$       400,000$      

Headworks: Screen Flow 0$                    0$                    0$                    0$                   

Headworks: Grit Chamber Flow 0$                    0$                    0$                    0$                   

Aeration Basins BOD 0$                    0$                    0$                    0$                   

Aeration Blowers BOD 200,000$       180,000$       160,000$       150,000$      

Secondary Clarifiers Flow 0$                    0$                    0$                    0$                   

UV Disinfection Flow 800,000$       660,000$       520,000$       370,000$      

Solids Handling: Aeration Solids 250,000$       250,000$       250,000$       250,000$      

Solids Handling: Disposal Solids 150,000$       150,000$       150,000$       150,000$      

Miscellaneous Sitework  Misc. 150,000$       150,000$       150,000$       150,000$      

Total 1,950,000$    1,790,000$    1,630,000$    1,470,000$     
 
Operations and maintenance requirements will also change with the various flow reduction scenarios.  
The following table provides the estimated O&M costs for each of the levels of I/I reduction in each of 
treatment components listed in the above table.  A present worth calculation is made for the O&M costs 
for life-cycle analysis of the cost effectiveness of I/I reduction. 
 

Table 3.3.7f – Estimated Operation and Maintenance Costs at Various Levels of I/I Reduction 
Treatment Component Level 1 Level 2 Level 3 Level 4

1 2 3 4 5

Septage Pretreatment 5,000$               5,000$            5,000$            5,000$           

Headworks: Screen 2,000$               2,000$            2,000$            2,000$           

Headworks: Grit Chamber 2,000$               2,000$            2,000$            2,000$           

Aeration Basins 1,000$               1,000$            1,000$            1,000$           

Aeration Blowers 25,000$             22,800$          20,100$          18,500$         

Secondary Clarifiers 5,000$               5,000$            5,000$            5,000$           

UV Disinfection 35,000$             32,000$          28,200$          25,900$         

Solids Handling: Aeration 15,000$             15,000$          15,000$          15,000$         

Solids Handling: Disposal 1,000$               1,000$            1,000$            1,000$           

Miscellaneous Sitework  0$                       0$                    0$                    0$                   

Subtotal 91,000$             85,800$          79,300$          75,400$         

Present Worth: 20‐yr@6% $1,050,000 $990,000 $910,000 $870,000  
 
The following table summarizes and totals the transport, treatment plant component capital requirements 
and operations and maintenance cost estimates for each level of I/I reduction. 
 

Table 3.3.7g – Summary of Transport and Treatment Plant Improvement Costs 
Cost Description Level 1 Level 2 Level 3 Level 4

1 2 3 4 5

Transport Costs 4,517,500$       2,657,500$    2,060,000$    0$                   

Treatment Capital Improvements 1,950,000$       1,790,000$    1,630,000$    1,470,000$   

Treatment O&M Costs 1,050,000$       990,000$       910,000$       870,000$      

Total: Transport + Treatment 7,517,500$       5,437,500$    4,600,000$    2,340,000$     
 
The following table presents the calculations of the accumulated I/I reduction and resulting Peak Flow 
associated with the expected result of the rehabilitation efforts in each basin (columns 3 and 4).  The 
basins are arranged in order of highest priority.  Column 5 represents the accumulated cost of the I/I 
reduction costs from Table 3.3.7b for each basin.  The values in column 6 show the treatment costs 
associated with treatment of the peak flow from column 4, interpolated from the cost totals shown in table 
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3.3.7g.  Column 7 is the sum of the cost of rehabilitation (column 5) and the treatment cost in column 6.  
The net savings in column 8 are the difference between the associated cost of I/I rehab and treatment costs 
(column 7) and the total cost associated with no reduction in I/I flows.  
 

Table 3.3.7h – Summary of Cost Effective Analysis of I/I Reduction 

Priority Basin

Accumulated I/I 

Reduction (MGD)

Peak Flow after I/I 

Reduction (MGD)

Accumulative I/I 

Rehab Cost

 Acc. Treatment 

Cost

I/I Rehab + 

Treatment Net Savings

1 2 3 4 5 6 7 8

‐‐ ‐‐ 0.000 3.175 0$                           $          7,517,500  $          7,517,500  0$                          

1 E 0.310 2.865 635,000$               6,370,833$           7,005,833$           511,667$              

2 L 0.613 2.562 1,110,000$           5,362,340$           6,472,340$           1,045,160$          

3 C 0.844 2.331 1,395,000$           5,018,750$           6,413,750$           1,103,750$          

4 D 0.916 2.259 1,715,000$           4,911,378$           6,626,378$           891,122$              

5 B 0.952 2.223 1,770,000$           4,857,692$           6,627,692$           889,808$              

6 F 1.038 2.137 1,835,000$           4,728,846$           6,563,846$           953,654$              

7 A 1.053 2.122 1,840,000$           4,707,372$           6,547,372$           970,128$              

8 G 1.074 2.101 1,880,000$           4,675,160$           6,555,160$           962,340$              

9 H 1.082 2.093 1,920,000$           4,664,423$           6,584,423$           933,077$              

10 I 1.096 2.079 1,960,000$           4,642,949$           6,602,949$           914,551$              

11 J 1.110 2.065 2,000,000$           4,621,474$           6,621,474$           896,026$              

12 K 1.125 2.050 2,040,000$           4,600,000$           6,640,000$           877,500$              

 
Figure 3.3.7 is a graphical representation of the cost effective analysis calculated in table 3.3.7g and 
3.3.7h.  The minimum total cost in column 7 of table 3.3.7h corresponds with the greatest net savings and 
represents the point of expected maximum savings from I/I reduction.  Where the graphed lines diverge 
from each other corresponds with the point at which, according to this analysis method, I/I reduction will 
not realize an effective return on the investment.  Therefore, the graph demonstrates that the I/I from 
Basins E, L and C may be excessive and that it may be cost effective to address the deficiencies identified 
in these areas. 
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Figure 3.3.7 – Cost Effective Analysis of I/I Reduction 
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 Constituent Analysis of Plant Records  3.3.8.
 

Analysis of the most recent three (3) years (2010 – 2012) of Discharge Monitoring Reports (DMRs) from 
the City’s Wastewater Treatment Plant has identified a number of parameters which characterize the 
City’s wastewater.  Plant records include influent measurement of BOD and TSS an average of three 
times per week.  Figures 3.3.8a through 3.3.8d below summarize the concentration and loading of these 
primary constituents. 

 
Figure 3.3.8a – BOD Composition 
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Figure 3.3.8b – BOD Influent Loading 
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Figure 3.3.8c – TSS Composition 
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Figure 3.3.8d – TSS Influent Loading 

 
 
 
 



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc  Page 101  
 

 
The following graphs present the measured influent temperature and pH of the wastewater. 
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Figure 3.3.8e – Influent Temperature 
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Figure 3.3.8f – Influent pH 
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The influent temperatures vary from 10 to 22 degrees Celsius and pH varies from 5.8 to 8.0.  The 
following table summarizes the influent temperatures and pH measured at the headworks of the 
wastewater treatment plant. 
 

Table 3.3.8a – Existing Influent Temperature and pH 

Min Ave Max Min Ave Max
Winter 10.0 14.0 20.0 5.8 6.9 8.0
Summer 11.0 17.2 22.0 6.1 7.0 8.0
Annual 10.0 15.6 22.0 5.8 7.0 8.0
Maximum  Month 20.6 7.5
Maximum Day 22.0 8.0

Flow Conditions

Current Temperature and pH

pHTemperature

 
 

 Wastewater Composition  3.3.9.
 

Table 3.3.9a below identifies the current composition of the influent in terms of BOD, TSS and pH. 
 

Table 3.3.9a – Current Influent Composition 

Composition 
(mg/L)

Loading  
(lbs)

Composition 
(mg/L)

Loading   
(lbs) Min Max Min Max

Annual Average 222.4 527.5 174.8 425.8 6.0 8.0 10.5 21.0
Winter Average 192.8 521.2 152.5 431.5 5.8 8.0 10.0 20.0
Summer Average 252.2 533.9 196.0 420.4 6.1 8.0 11.0 22.0
Maximum Month 394.5 795.3 302.1 544.0 6.4 7.5 11.5 20.6
Maximum Day 620.0 1242.7 476.0 1373.1 5.8 8.0 10.0 22.0

BOD TSS pH Temperature
Current Wastewater Composition Summary

Flow Parameter

 
 
As seen above, summer and winter flows had significantly different compositions of BOD and TSS, while 
the loading of these constituents was relatively independent of the seasonal flow fluctuations as would be 
expected.  The variance in concentrations appears to be due to the influx of I/I.   
 
Typical concentrations of contaminants within untreated domestic wastewater are identified in the text, 
Wastewater Engineering, Treatment and Reuse, Metcalf & Eddy, 2003.  Data given in the referenced text 
is summarized in Table 3.3.9b below for comparison to the average load concentrations shown in the 
table above, as measured at the Cave Junction WWTP. 

 
Table 3.3.9b – Typical Composition of Untreated Domestic Wastewater 

Low 
Strength

Medium 
Strength

High 
Strength

Biochemical Oxygen Demand, 5-day, 20C (BOD5) mg/L 110 190 350

Total Suspended Solids (TSS) mg/L 120 210 400

Fecal Coliform No./100mL 103-105 104-106 105-108

Free Ammonia Nitrogen (NH3-N) mg/L 12 25 45

Concentration

Typical Wastewater Composition 

Contaminant Unit

 
Source: Table 3-15, “Wastewater Engineering, Treatment and Reuse,” Metcalf & Eddy, 2003. 
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By comparing the typical values in the above table (Table 3.3.9b) to the existing overall average 
constituent concentrations presented in Table 3.3.9a, average influent BOD and TSS values for Cave 
Junction are considered medium strength. 
 

 Projected Wastewater Composition 3.3.10.
 
As developed in section 1.9, the current population, as of 2010, served by the City of Cave Junction is 
1,883 persons.  Based on growth projections discussed in section 1.9, the population served at the end of 
the design period will be approximately 3396 persons.  Population growth is expected to occur in areas of 
vacant land, some of which is already subdivided, within the city limits or within the Urban Growth Area.  
New collection facilities will need to be constructed in order for development to occur in many areas. 
 
At this time, no significant change to the current ratio of residential to commercial to industrial sources is 
expected.  Therefore, for the purposes of projecting wastewater characteristics, it is assumed that flows 
and loading will increase over time based on the increase in population and that the composition, per unit 
volume, of the wastewater will remain the same. 
 
Projected BOD and TSS loading for Cave Junction in the year 2035 are summarized in Table 3.3.10, 
below, including the unit loading presented in units of pounds per person per day.  The values presented 
have been determined by dividing the average and peak loads determined from the DMRs by the existing 
population to obtain unit loads (design factors) in terms of pounds per capita day.  The unit design factors 
were then multiplied by the projected population to determine projected loading. 
 

Table 3.3.10 – Summary of Current and Projected Wastewater Loads 

BOD TSS BOD TSS BOD TSS
Annual Average 527.5 425.8 0.26 0.21 895.7 723.1
Winter Average 521.2 431.5 0.26 0.22 884.9 732.7
Summer Average 533.9 420.4 0.27 0.21 906.6 713.8
Maximum Month 795.3 544.0 0.40 0.27 1350.4 923.7
Maximum Day 1242.7 1373.1 0.62 0.69 2110.1 2331.6

Unit Loading 
(lbs/capita/day)

2035 Loading 
(lbs/day)

Current and Projected Loading

2000 3396

2013 
PopulationParameter

2035 
Population

2013 Loading 
(lbs/day)
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Section 

4 
4.0 Alternatives Considered 
 
4.1. General 
 

 Introduction 4.1.1.
 
This section presents alternatives and recommendations to address deficiencies identified in this planning 
effort.  Ten (10) projects were generated for consideration and planning for the City.  The projects are 
ordered based on the placement within the wastewater stream, with collection system elements first and 
following the wastewater through the treatment and disposal steps.  The projects are later prioritized 
based on immediacy of the need. 
 
Project 1 – Rehabilitate Manholes.  14 manholes were found with leaks during recent flow mapping 
activities.  Each manhole identified should be assessed further and a rehabilitation method selected and 
designed. 
 
Project 2 – Rehabilitate Pipeline.  Flow mapping also located several sections of pipe that exhibit leaks.  
The pipe sections identified should be televised and assessed for the most appropriate repair or 
rehabilitation method. 
 
Project 3 – Replace Headworks Screen.  Operation personnel have requested consideration of a new 
headworks screen.  The existing automatic screen is a bar screen with ¾” bar spacing, which 
inadvertently allows some inorganics (plastics, rags, wipes, etc.) to pass into the secondary treatment 
basin. 
 
Project 4 – RV Receiving Station.  The City welcomes thousands of recreational visitors each year, 
many of whom travel in recreational vehicles.  Currently, the City cannot accommodate the wastewater 
from most of these travelers.  A receiving station would allow RVs to discharge wastewater prior to 
entering busy roadways.  Operational costs of receiving and treating may be offset by fees associated with 
discharging wastewater. 
 
Project 5 – Septage Receiving Station.  The City accepts septage discharge several times a week.  
Currently, the septage wastewater occupies one-half of the aeration basin capacity of the treatment plant.  
The receipt and treatment of septage is time-consuming for treatment plant staff.  A formal septage 
receiving station will allow septage wastewater to be isolated from the domestic wastewater stream for 
stabilization.  Once stabilized, the septage may be slowly introduced and mixed into the domestic 
wastewater stream for secondary treatment. 
 
Project 6 – Additional Blower.  The air supply system for the treatment plant is expected to reach 
capacity limits by the end of this 20-year planning cycle.  The City can begin planning and budgeting for 
installation of a third blower in the aeration building. 
 
Project 7 – Disinfection Upgrade.  Currently, disinfection is achieved with closed-vessel ultra violet 
light units.  The units use old technology, are not energy efficient, tend to overheat during low-flow 
conditions and replacement parts are becoming difficult to obtain.  The City may plan and budget to 
replace the disinfection system. 
 
Project 8 – Outfall Diffuser.  During a recent mixing zone study, installation of a new diffused outfall 
was recommended.  Diffusion of effluent will improve dispersion of discharge in the river. 
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Project 9 – Effluent Disposal.  Seasonally, the effluent discharged from the treatment plant is diverted to 
the golf course, in accordance with the discharge permit.  The recycled water is applied to the fairways 
and greens at the golf course.  This arrangement relies on the private entity at the golf course for 
continued used of the recycled effluent.  The City should make improvements to the temporary storage 
lagoons and secure the continued use of the golf course reuse of the effluent. 
 
Project 10 – Aerobic Digester Aerator Upgrades.  The existing aerators are high-maintenance, prone to 
problems, dangerous for personnel to work on and not providing the necessary mixing and aeration for 
the solids aerobic digester.  The City should consider replacing the floating aerators with more efficient, 
more powerful, higher quality mixer/aerator units. 
 
Project 11 – Biosolids Disposal.  Based on current estimates, the biosolids facultative storage lagoon is 
about 67% full.  The storage lagoon has stored more than 15 years of solids.  The City should remove and 
dispose of the collected biosolids.  The logical site for disposal of the biosolids is as a cap at the county 
landfill, located approximately 5 miles from the treatment plant. 
 
Each project presented for further consideration will include estimates of costs associated with planning, 
design, construction, operation and maintenance. 
 

 Construction Costs 4.1.2.
 
Construction costs are based on competitive bidding as public works projects with Davis-Bacon or 
Oregon Bureau of Labor and Industries (BOLI) prevailing wage rates.  The estimated construction costs 
in this report are based on actual construction bidding results from similar work, published cost guides, 
budget quotes obtained from equipment suppliers, and other construction cost experience.  Construction 
costs are preliminary budget level estimates prepared without design plans and details. 
 
Future changes in the cost of labor, equipment, and materials may justify comparable changes in the cost 
estimates presented herein.  For this reason, common engineering practices usually tie the cost estimates 
to a particular index that varies in proportion to long-term changes in the national economy.  The 
Engineering News Record (ENR) construction cost index (CCI) is most commonly used.  This index is 
based on the value of 100 for the year 1913.  Average yearly values for the past 13 years are summarized 
in Table 4.1.2. 
  

Table 4.1.2 – ENR Construction Cost Index History 
YEAR INDEX % CHANGE/YR 
2000 6221 2.67
2001 6343 1.96
2002 6538 3.07
2003 6695 2.40
2004 7115 6.27
2005 7446 4.65
2006 7751 4.10
2007 7967 2.79
2008 8310 4.31
2009 8570 3.13
2010 8801 2.70
2011 9070 3.06
2012 9309 2.64

Average since 2000 3.36%
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Cost estimates presented in this report are based on average 2012 dollars with an ENR CCI of 9309.  For 
construction performed in later years, estimated costs should be projected based on the then current year 
ENR Index using the following method: 
 
Updated Cost = Report Cost Estimate x (current ENR CCI / 9309) 
 

 Contingencies 4.1.3.
 
A contingency factor equal to approximately twenty percent (20%) of the estimated construction cost has 
been added to the budgetary costs estimated in this report.  In recognition that the cost estimates presented 
are based on conceptual planning, allowances must be made for variations in final quantities, bidding 
market conditions, adverse construction conditions, unanticipated specialized investigation and studies, 
and other difficulties which cannot be foreseen at this time but may tend to increase final costs.  Upon 
final design completion of any project, the contingency can be reduced to 10%.  A contingency of at least 
10% should always be maintained going into a construction project to allow for variances in quantities of 
materials and unforeseen conditions. 
 

 Engineering 4.1.4.
 
Engineering services for major projects typically include surveying, preliminary and final design, 
preparation of contract/construction drawings and specifications, bidding services, construction 
management, inspection, construction staking, start-up services, and the preparation of operation and 
maintenance manuals.  Depending on the size and type of project, engineering costs may range from 18 to 
25% of the contract cost when all of the above services are provided.  The lower percentage applies to 
large projects without complicated mechanical systems.  The higher percentage applies to small or 
complicated projects. 
 
Engineering costs for basic design and construction services presented in this report are estimated at 20% 
of the estimated total construction cost.  Other engineering costs such as specialized geotechnical 
explorations, hydro-geologic studies, easement research and preparation, pre-design reports, and other 
services outside the normal basic services will typically be in addition to the basic engineering fees 
charged by firms.  When it was suspected that a specific project in this report may need any special 
engineering services, an effort has been made to include additional budget costs for such needs.  Specific 
efforts required for individual basic engineering tasks such as surveying, design, construction 
management, etc. vary widely depending on the type of project, scheduling and timeframes, level of 
service desired during construction, and other project/site-specific conditions however an approximate 
breakdown of the 20% engineering budget is as follows: 
 

Surveying and Data Collection – 0.5% 
Civil/Mechanical Design – 8% 
Electrical/Controls Design – 1.5% 
Bid Phase Services – 1% 
Construction Management – 4% 
Construction Observation (Inspection) – 5% 

 
 Legal and Management 4.1.5.

 
An allowance of five percent (5%) of construction cost has been added for legal and other project 
management services.  This allowance is intended to include internal project planning and budgeting, 
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funding program management, interest on interim loan financing, legal review fees, advertising costs, 
wage rate monitoring, and other related expenses associated with the project that could be incurred. 

 Land Acquisition 4.1.6.
 
Some projects may require the acquisition of additional right-of-way, property, or easements for 
construction of a specific improvement.  The need and cost for such expenditures is difficult to predict 
and must be reviewed as a project is developed.  Effort was made to include costs for land acquisition, 
where expected, within the cost estimates included in this report. 
 
4.2. Project 1: Collection System Rehabilitation – Manhole Repair 
 

 Description 4.2.1.
 
During the flow mapping performed in April 2013, fourteen (14) manholes were found to be in need of 
repair or rehabilitation.  Many manholes in the collection system were not open and visually inspected 
during the flow mapping.  All of the manholes in the City’s wastewater collection system should be 
assessed. 
 
The manholes identified are summarized in the following list. 
 

Table 4.2.1 – Summary of Manhole Repairs 
ID  Manhole #  Description 

A.  Manhole A‐4   Small Leak in Stub 
B.  Manhole B‐3   Root Intrusion 
C.  Manhole B‐8   Root Intrusion 
D.  Manhole B‐30A   Leak Around Pipe (5± gpm) 
E.  Manhole C‐1   Grout limiting Access to Channel/Pipe 
F.  Manhole E‐1   Standing Water in Base, Unable to Measure Flow 
G.  Manhole E‐7   Leak Around Pipe (3± gpm) 
H.  Manhole E‐15   Small Leaks Around Pipe & at Old Patch Halfway up Manhole 
I.  Manhole F‐2   Small Leak Around Pipe 
J.  Manhole L‐2   Base and First Barrel Joints Leaking (10± gpm) 
K.  Manhole L‐9   Small Leak Around Pipe & at Old Patch in Manhole Barrel 
L.  Manhole L‐10   Small Leak Around Pipe 
M.  Manhole L‐11   Small Leak Between Base and First Barrel 
N.  Manhole L‐14   Small Leak Between Base and First Barrel 

 
 Design Criteria  4.2.2.

 
Manholes should be watertight to prevent inflow and infiltration entering the collection system.  Existing 
manholes with leaks may be repaired by various methods, including coatings, point or injection grouting, 
hydrophilic cement, gasket repair, etc.  Many of the repairs may be performed from inside the manhole. 
 
ASTM C1244, Vacuum Testing of Manholes should be used to assess the effectiveness of manhole repair 
and rehabilitation. ASTM C497, Hydrostatic Testing of Manholes may be used as an alternative test 
method.  The following procedure summarizes the Vacuum Testing of Manholes as described in ASTM 
C1244: 
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1. Plug all pipes entering manhole. Secure all plugs to prevent movement while vacuum is being 
drawn. 
 

2. Testing shall include the joint between the manhole cone or riser ring(s) and the manhole cover 
frame. 
 

3. Installation and operation of vacuum equipment and indicating devices shall be in accordance 
with the manufacturer’s specifications and instructions. 
 

4. Withdraw air from the manhole until a measured vacuum of 10-inches of mercury (10" Hg = 4.9 
psi) is established in the manhole interior. 
 

5. Record the time it takes for the vacuum to drop to 9-inches of mercury (9" Hg = 4.4 psi). 
Acceptance standards are based on this 1-inch of mercury change in negative pressure. Time 
measured for the 1" Hg (1” Hg = 0.5 psi) pressure change shall be equal to or greater than the 
values in the following table: 

 
Vacuum Testing Requirements (minimum test times, seconds) 

Manhole 
Depth (ft) 

Manhole Diameter (in) 
42” 48” 54” 60” 72” 

8’ or less 17 20 23 26 33 
10 21 25 29 33 41 
12 25 30 35 39 49 
14 30 35 41 46 57 
16 34 40 46 52 67 
18 38 45 52 59 73 
20 42 50 53 65 81 
22 46 55 64 72 89 

 
 Maps and Figures  4.2.3.

 
The following maps show the schematic location of the 14 manholes identified during flow mapping.  
The manholes shown in red need rehabilitation. 
 

      
 

Figure 4.2.3b – Map of 
Basin B & C Manholes 

Figure 4.2.3a – Map of 
Basin A Manholes 
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 Environmental Impacts 4.2.4.
 
No direct environmental impacts. 
 

 Land Requirements 4.2.5.
 
The manholes identified are located in public right-of-way.  Therefore, additional land acquisition will not 
be necessary for the repairs.   
 

 Potential Construction Considerations 4.2.6.
 
Traffic control will be necessary at most of the manholes because of the location (within the street).  High 
water table may pose difficulty for point repairs. Site conditions will constitute confined space for point 
repairs conducted inside the manholes. 
 

 Sustainability Considerations 4.2.7.
 
Repairs made to the leaking manholes will aid in the longevity of the collection system. 
 
4.2.7.1. Water and Energy Efficiency 
 
By lessening the I/I in the collection system, wastewater flows will be reduced, which will result in the 
treatment plant utilizing less energy. 
 
4.2.7.2. Green Infrastructure 
 
No impact to preserving or mimicking stormwater processes. 
 
4.2.7.3. Other 
 
Collection system rehabilitation will extend the life of the infrastructure. 
 
 
 

Figure 4.2.3d – Map of 
Basin L Manholes 

Figure 4.2.3c – Map of 
Basin E & F Manholes 
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 Cost Estimates 4.2.8.
 
The following table summarizes the projected cost estimates for the rehabilitation work necessary for 
each manhole. 
 

Table 4.2.8 – Manhole Repair Cost Estimate 
Manhole Rehabilitation Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A Manhole A‐5; Small Leak in Stub ls 1 $2,500 $2,500

B Manhole B‐3; Root Intrusion ls 1 $3,000 $3,000

C Manhole B‐8; Root Intrusion ls 1 $3,000 $3,000

D Manhole B‐30A; Leak Around Pipe (5± gpm) ls 1 $3,500 $3,500

E Manhole C‐1; Grout limiting Access to Channel/Pipe ls 1 $2,000 $2,000

F Manhole E‐1; Standing Water in Base, Unable to Measure Flow ls 1 $3,500 $3,500

G Manhole E‐7; Leak Around Pipe (3± gpm) ls 1 $3,000 $3,000

H Manhole E‐15; Small Leaks Around Pipe & at Old Patch Halfway up Manhole ls 1 $2,500 $2,500

I Manhole F‐2; Small Leak Around Pipe ls 1 $3,000 $3,000

J Manhole L‐2; Base and First Barrel Joints Leaking (10± gpm) ls 1 $3,500 $3,500

K Manhole L‐9; Small Leak Around Pipe & at Old Patch in Manhole Barrel ls 1 $2,500 $2,500

L Manhole L‐10; Small Leak Around Pipe ls 1 $3,000 $3,000

M Manhole L‐11; Small Leak Between Base and First Barrel ls 1 $2,500 $2,500

N Manhole L‐14; Small Leak Between Base and First Barrel ls 1 $2,500 $2,500

Total Manhole Rehabilitation Estimated Costs $40,000

$8,000

$8,000

$2,000

$58,000

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
4.3. Project 2: Collection System Rehabilitation – Mainline Rehabilitation 
 

 Description 4.3.1.
 
During the flow mapping performed in April 2013, eight (8) sections of mainline were identified to be in 
need of repair or rehabilitation.  The sections of pipe were located based on increases in flow measured 
from one manhole to another.  None of the pipes in the collection system were visually inspected for 
leaks.  All of the pipe in the City’s wastewater collection system should be formally assessed. 
 
The sections of pipe identified are summarized in the following list. 
 

Table 4.3.1 – Summary of Pipeline Repairs 
ID  Manhole to Manhole  Length 

A.  Manhole C‐1 to C‐22  130 LF 
B.  Manhole C‐37 to C34  150 LF 
C.  Manhole B‐37 to C‐1  270 LF 
D.  Manhole D‐1 to D‐18  410 LF 
E.  Manhole E‐15 to E‐20  570 LF 
F.  Manhole E‐12 to E‐15  660 LF 
G.  Manhole L‐1 to K‐1  100 LF 
H.  Manhole L‐9 to L‐11  330 LF 
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 Design Criteria  4.3.2.
 
Collection system pipe should be watertight to prevent inflow and infiltration entering the collection 
system.  Existing pipes with leaks may be repaired by various methods, including dig and replace, spray-
on coatings, injection grouting, pipe burst, slip lining, fold and form, spiral wound liner, cured in place 
liner, etc.  Many of the repairs may be performed from inside the pipe, or trenchless. 
 
ASTM F1417, Low-Pressure Air Testing of Gravity Sewers should be used to assess the effectiveness of 
pipeline repair and rehabilitation.  The following summarizes the method of low-pressure air testing for 
gravity sewer pipe, as described in ASTM F1417. 
 

1. Immediately following pipe cleaning, the pipe installation shall be tested with low pressure air. 
Each pipe section between manholes shall be tested. Service laterals from the main to the 
property line shall be included in the test. 
 

2. Check the average height of ground water over the pipe invert. The test pressure required below 
shall be increased 0.433 psi for each foot of average water depth over the pipe (ex. If groundwater 
is 2.8 feet above pipe invert, add 1.2 psig to test pressures). 
 

3. Air shall be slowly supplied to the plugged pipe until internal air pressure reaches 4.0 psi greater 
than the average back pressure of any ground water that may submerge the pipe. Do not exceed a 
total pressure of 9.0 psig. 
 

4. After the internal test pressure is reached, at least two minutes shall be allowed for the air 
temperature to stabilize. After the stabilization period, disconnect the air supply. 
 

5. The continuous monitoring pressure gauge shall then be observed while the pressure is decreased 
to no less than 3.5 psig (greater than average backpressure of any groundwater over the pipe). At 
a reading of 3.5 psig, or any convenient pressure between 3.5 psig and 4.0 psig (above 
groundwater pressure), timing shall commence with an accurate stopwatch. 
 

6. Acceptance - The tested section shall be considered acceptable if the required testing time has 
elapsed before a 1.0 psig pressure drop has occurred. If the pressure drops 1.0 psig before the 
minimum length of time has elapsed, the air loss rate is considered excessive and the section of 
pipe has failed the test. 
 

7. Acceptance criteria is based on an allowable air loss of Q=0.0015 cfm per ft2 of internal pipe 
surface area less than 625 ft2. This results in a total allowable loss of 625Q = 0.94 cfm. The 
shortest time (T), in seconds, allowed for the air pressure to drop 1.0 psig is calculated with the 
following formula: 

 
T = 0.085 (DK/0.0015) 

 
Where, 
K = 0.000419DL; (but not less than 1.0),  
D = pipe I.D. in inches, and  
L = length of pipe tested in feet. 

 
8. Contractor shall record and document the testing procedure and results during the testing process. 

The UNI-Bell “Air Test Data Sheet” or similar approved equal shall be used and submitted to the 
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appropriate agency. Record the diameter (in), length (ft), start and end manhole numbers, time, 
date, pressure drop, and groundwater level on inspection form. Submit to appropriate agency. 

 
Minimum Specified Time Required for 1.0 PSIG Pressure Drop 

Pipe 
ø (in) 

Tmin 
(min:sec) 

L for 
Tmin 
(ft) 

T for 
longer 
L (sec) 

Specification Time for Length (L) Shown (min:sec) 

100ft 150ft 200ft 250ft 300ft 350ft 400ft 450ft 

4 3:46 597 .380L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46 
6 5:40 398 .854L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24 
8 7:34 298 1.520L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24 

10 9:26 239 2.374L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48 
12 11:20 199 3.418L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38 
15 14:10 159 5.342L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04 
18 17:00 133 7.692L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41 
21 19:50 114 10.470L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31 
24 22:40 99 13.674L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33 
27 25:30 88 17.306L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48 
30 28:20 80 21.366L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15 

If no pressure drop (0 psig) has occurred after 1 hour, test may conclude and section passes 
 

9. Service laterals shall be included in test however the length of service laterals may be ignored and 
the length of main line only used in the above table. If desired, length of service laterals included 
in test section may be included in the calculation by following the method outlined in UNI-B-6-
98 Section 9.4. 

 
 Maps and Figures  4.3.3.

 
The following maps show the schematic location of the pipe sections identified during flow mapping.  
The pipes shown in green need further assessment and possibly rehabilitation. 
 

      Figure 4.3.3b – Map of 
Pipe from C-37 to C-34 

Figure 4.3.3a – Map of 
Pipe from C-1 to C-22
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 Environmental Impacts 4.3.4.
 
The intent of the rehabilitation is to reduce inflow and infiltration, which will reduce the ultimate cost of 
treatment at the plant. 

Figure 4.3.3g – Map of 
Pipe from L-1 to K-1 

Figure 4.3.3h – Map of 
Pipe from L-9 to L-11 

Figure 4.3.3f – Map of 
Pipe from E-12 to E-15 

Figure 4.3.3e – Map of 
Pipe from E-15 to E-20 

Figure 4.3.3d – Map of 
Pipe from D-1 to D-18 

Figure 4.3.3c – Map of 
Pipe from B-37 to C-1 
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 Land Requirements 4.3.5.
 
The pipes identified are located in public right-of-way.  Therefore, additional land acquisition will not be 
necessary for the repairs.   
 

 Potential Construction Considerations 4.3.6.
 
Traffic control will be necessary at most of the pipe segments because of the location.  High water table 
may pose difficulty for repairs.  Site conditions may constitute confined space for trenchless methods 
conducted from inside the manholes or may require shoring for open trenches. 
 

 Sustainability Considerations 4.3.7.
 
Repairs made to the leaking pipes will aid in the longevity of the collection system. 
 
4.3.7.1. Water and Energy Efficiency 
 
Lessening the I/I in the collection system will result in the treatment plant utilizing less energy. 
 
4.3.7.2. Green Infrastructure 
 
No impact to preserving or mimicking stormwater processes. 
 
4.3.7.3. Other 
 
Collection system rehabilitation will extend the life of the infrastructure. 
 

 Cost Estimates 4.3.8.
 
The following table summarizes the projected cost estimates for the rehabilitation work necessary for 
each pipe segment.  The cost per lineal foot includes the cost to perform CCTV operations, assess the 
condition of the pipe and design a rehabilitation solution. 
 

Table 4.3.8 – Pipe Rehabilitation Cost Estimate 
Pipe Rehabilitation Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A Manhole C‐1 to C‐22 lf 130 $250 32,500$         

B Manhole C‐37 to C‐34 lf 150 $250 37,500$         

C Manhole B‐37 to C‐1 lf 270 $250 67,500$         

D Manhole D‐1 to D‐18 lf 410 $250 102,500$      

E Manhole E‐15 to E‐20 lf 570 $250 142,500$      

F Manhole E‐12 to E‐15 lf 660 $250 165,000$      

G Manhole L‐1 to K‐1 lf 100 $250 25,000$         

H Manhole L‐9 to L‐11 lf 330 $250 82,500$         

Total Pipe Rehabilitation Estimated Costs 655,000$      

131,000$     

65,500$        

131,000$     

32,750$        

1,015,250$  

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate

CCTV & Assessment (10%)
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4.4. Project 3: Replace Headworks Screen 
 

 Description 4.4.1.
 
The existing headworks automatic screen was installed in 2006.  Operators have expressed maintenance 
concerns about the screen.  Plant personnel have changed out the original bar screen for wider bar spacing 
because the narrow bar spacing removed biological elements from the waste stream.  Unfortunately, the 
wider bar spacing seems to allow more inorganic material to pass. 
 
Plant operators have requested pricing and information on other screen options. 
 

 Design Criteria  4.4.2.
 
Screening systems are required to remove rags, paper products, plastics, large debris, rocks, and other 
large or floating debris from the liquid stream before the treatment process.  Screening systems typically 
include automated systems to clean the screen through the use of a cycling rake, brushes, spray, auger, or 
other method.  The screenings are commonly washed and compacted prior to being deposited into a 
dumpster, bagging system, or other container to be deposited in a landfill. 
 
Screening systems are supplied in a wide variety of styles, designs, and capabilities.  A brief summary is 
provided below for several different styles of headworks screens. 
 
Step (Stair) Screens 
 
Step screens operate like small escalators that allow raw 
sewage to flow through grating in the “face” of the escalator 
steps while trapping screenings on the grating.  As the grating 
becomes clogged with screenings, the raw sewage water level 
begins to rise.  The rising liquid level is automatically sensed 
causing the step screen to automatically advance to expose a 
clean and unclogged set of grating to the raw sewage flow.  
The liquid level falls as more flow pours through the clean 
grating until the cycle is repeated. 
 
As the solids trapped on the face of the screen are lifted up by 
the advancing escalator action, they are partially dewatered as 
liquid drips off the solids and back into the liquid wastewater 
stream. 
 
Typically, the damp solids reach the top of the escalator and are deposited into a washer/compactor prior 
to being deposited into a dumpster, bagger, or other container to be taken to a landfill. 
 
Advantages of the step/stair screen systems include: 
 

 Effective screening and self-cleaning system 
 Few moving parts (simple operation) 
 Screenings form a mat on the face of the escalator trapping more screenings in the mat 
 Washing and compaction system is simple 
 No brushes required for replacement 
 Fits into a variety of channel widths 

 

Figure 4.4.2a – Step 
Screen Graphic 
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Figure 4.4.2c – Barrel 
Screen Graphic 

Disadvantages of step/stair screen systems include: 
 

 Typically more expensive than auger screen systems 
 
This type of equipment is available from a number of manufacturers including Huber and Vulcan.  
Estimated costs for step/stair screening system equipment are between $150,000 and $200,000. 
 
Spiral Screen 
 
Spiral screens incorporate a spiral auger with brushes on the 
leading edge of the auger to clean screened debris and 
screenings from the screen surface.  As the screenings are 
lifted by the auger, liquid drips from the screenings back 
into the raw water stream for further treatment.  Ultimately, 
screenings are lifted to the top of the auger section where 
they are deposited into a bagger or container or are 
conveyed to a depository by an auger conveyor. 
 
The advantages of a spiral screen include: 
 

 Screening and washing possible in a single unit 
 Bagging option provides totally enclosed system 

(less odor) 
 Less expensive capital costs 
 Simple operation 
 Easy installation 

 
The disadvantages of a spiral screen include: 
 

 Brushes on auger must be replaced every 3 years or so 
 Less effective dewatering 
 Screen and auger can often become clogged and develop a buildup of debris 

 
This type of equipment is available from a number of manufacturer’s including WesTech, Lakeside, 
Huber, and others.  The estimated equipment cost for this type of screening system is between $100,000 
and $150,000. 
 
Basket/Barrel Screens 
 
Basket or barrel screens utilize a screen structure 
shaped like a barrel that is placed in the flow channel 
to intercept screenings on the inside or outside of the 
barrel.  The rotating barrel is then cleaning by a 
scraper or spray bar and all screenings are removed 
and deposited into an auger system for dewatering 
and compaction. 
 
The advantages of a basket or barrel screen include: 
 

 Good screening performance 
 Good washing and dewatering 

Figure 4.4.2b – Spiral 
Screen Graphic 
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 High capacity 
 
The disadvantages to the basket or barrel screen include: 
 

 Difficult to form channel to entrance of barrel 
 May be prone to grease plugging 
 Higher capital cost 
 Few installations in the northwest 

 
This type of equipment is relatively new to the market and is currently available from Huber.  The 
estimated budget price for a barrel or basket screen equipment is between $150,000 and $200,000. 
 
Perforated Plate Screen 
  
The perforated plate filter panels join together to form a continuous belt 
that is cleaned by a stiff brush at the top of the belt.  The screenings are 
then discharged to a washer/compactor from the top of the screen.  
Sealing at the sides of the screen belt prevent solids from bypassing the 
filter plates.  Filter panels can be individually removed or replaced 
without removing the entire belt assembly.  The units frame, filter 
plates, chains, and sprockets are all 304 or 316 stainless steel 
construction. Chain supports and side seals are Delrin plastic. 
 
Automatic operation of the screen is achieved in the following manner. 
An upstream ultrasonic level sensor is mounted in the channel. When 
the level sensor recognizes that the water level in the channel is 
exceeding specified limits then a relay is activated and the screen is 
rotated. Rotating the screen allows for unclogged portions of the screen to come into contact with the 
channel and provides for brushing and cleaning of the perforations of partially blocked screens at the top 
of the mechanism. Rotation will stop after a predetermined period of time, or after upstream water levels 
drop back down to free flow levels. 
 
The advantages of a plate screen include: 
 

 These screens typically provide better performance of lifting solids from the bottom of the 
channel than rotary screens. 

 High tolerance of grit allows the elimination of grit removal equipment. 
 Screen speed can be adjusted to accommodate changes in flow and debris loading. 
 The screen design includes a stainless steel mounted plate at the bottom of the channel to 

ensure a tight seal and reduce wear on the screen. 
 Screenings are conveyed positively to the discharge point and the debris removal brush is 

effective in removing all types of debris without the need of washwater. 
 Plate screens can fit more efficiently into a narrow channel. 
 The perforated plate screen is suitable for outdoor use and winter operation. 

 
The disadvantages of a perforated plate screen include: 
 

 Greater headloss in channel 
 Possible removal of more fecal and other organic material 
 Potential for more odor from removed fecal matter 
 Cleaning system may require hot water for grease removal 

Figure 4.4.2d – Perforated 
Plate Screen Graphic 



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc  Page 119  
 

 Complex operation, compared with other alternatives 
 
This type of equipment is currently available from several manufacturers such as Huber and FSM.  The 
estimated budget price for the perforated plate screen equipment is between $100,000 and $150,000. 

 
 Recommendation 4.4.3.

 
The perforated plate screen is the preferred alternative when selecting a screen.  The perforated screen 
provides design and installation flexibility and individual plate panels may be replaced, as needed.  The 
perforations can be sized to optimize inorganic removal and headloss in the channel. 
 

 Maps and Figures 4.4.4.
 
The following shows a schematic layout of the headworks from the plant as-built. 
 

 
Figure 4.4.4 – As-Built Drawing of Headworks Channel 

 
 Environmental Impacts 4.4.5.

 
Screenings will continue to be removed and transported to the landfill from the wastewater stream.  
 

 Land Requirements 4.4.6.
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The City owns sufficient land at the existing treatment plant site to contain all of the components for a 
septage receiving and pretreatment facility.  Screened material will continue to be hauled to a landfill for 
ultimate disposal. 
 

 Potential Construction Considerations 4.4.7.
 
Construction should be undertaken in a manner that will not impede the normal operations of the 
treatment plant.  Flow may be diverted to the manual bar screen or the trash rack while the new screen is 
installed.   
 

 Sustainability Considerations 4.4.8.
 
4.4.8.1. Water and Energy Efficiency 
 
Effective screening will improve the efficiency of the downstream treatment basins.  When the headworks 
screen is working properly, inorganics are removed from the wastewater and organic material is 
transferred to the aeration process.  Proper screening allows the optimization of air required to treat the 
influent liquid resulting in the optimization of the energy required to drive the blowers. 
 
4.4.8.2. Green Infrastructure 
 
The project does not meet the definition of green infrastructure, as defined in the 2013 joint agency 
planning document guidelines. 
 
4.4.8.3. Other 
 
Effective screening is important to the longevity of the treatment plant equipment. 
 

 Cost Estimates 4.4.9.
 
The following table summarizes the projected cost estimates for the work necessary to replace the 
existing headworks screen at the wastewater treatment facility.  The cost of the equipment is assumed to 
the average cost of the various alternative styles. 
 

Table 4.4.9a – Replace Headworks Capital Cost Estimate 
Replace Headworks Screen Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A New Headworks Screen ls 1 $150,000 150,000$      

B Remove and Install Screen ls 1 $75,000 75,000$         

C Electrical ls 1 $38,000 38,000$         

D Controls/Integration ls 1 $38,000 38,000$         

Total Estimated Construction Costs 301,000$      

60,200$        

60,200$        

15,050$        

436,450$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
The operation and maintenance costs for a replacement screen are not expected to change from the current 
costs. 
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4.5. Project 4: RV Receiving Station 
 

 Description 4.5.1.
 
In addition to receiving septage, the City has expressed interest in accepting discharge from recreational 
vehicles (RV).  Traffic on the highway through the City routinely includes RV and camper trailers.  A 
City operated and maintained RV discharge station will protect the environment in and around the City by 
promoting legal dumping of RV wastewater. 
 

 Design Criteria  4.5.2.
 
The RV receiving station will include a locking mechanism and fee collection to allow the City to cover 
costs associated with receiving and treating the wastewater discharged at the receiving facility.  The RV 
receiving station should be located far enough from the treatment plant to allow mixing with the domestic 
wastewater in the collection system.   Further, the City will need to develop a management plan to 
facilitate review of the collected fee (to ensure costs are being covered), the sampling of discharged 
wastewater in the collection system and assessment of effect of the influent quality and quantity on the 
treatment plant. 
 
The design should also take into account the effect of the introduction of chemicals inherent in RV waste. 
 

 Maps and Figures 4.5.3.
 
The following figures show possible locations for a RV discharge receiving station.  Figure 4.5.3a shows 
one possible location at the visitor center on the Caves Highway, just east of Highway 199. 
 

 
Figure 4.5.3a – Caves Highway at Visitor Center 

 

Possible 
Location 

Visitor 
Center 
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Figure 4.5.3b shows another possible location near the city pool on River Road. 
 

  
Figure 4.5.3b – River Road at City Pool 

 
Figure 4.5.3c shows a sample section detail of a similar RV discharge station. 
 

 
Figure 4.5.3c – RV Discharge Receiving Station Sample Detail 

 
 

Possible 
Location 

City Pool 
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 Environmental Impacts 4.5.4.
 
City personnel have expressed concern with the lack of RV dump stations, public or private within 
reasonable distance of the Cave Junction area.  Illegal dumping is an environmental hazard.  The City 
may accept wastewater RV discharge which will promote environmentally friendly disposal and minimize 
mileage driven by private recreational vehicles carrying wastewater on the roads and highways.  Security 
measures should be included in the final design and construction of the facility to discourage illegal 
dumping and other vandalism at the discharge site.  The intent of an RV receiving station is to lessen 
potential hazardous spills, purposeful or inadvertent, of wastewater on public rights of way. 
 

 Land Requirements 4.5.5.
 
The City owns sufficient land at the existing city pool site and visitors center to contain all of the 
components for a RV receiving facility. 
 

 Potential Construction Considerations 4.5.6.
 
Construction should be performed in a manner to minimize impacts to the local businesses. 
 

 Sustainability Considerations 4.5.7.
 
There following are sustainability considerations with respect to this project. 
 
4.5.7.1. Water and Energy Efficiency 
 
The collection of wastewater from RVs will need to be diluted with the wastewater in the collection 
system.  If not sufficiently diluted, the higher concentrated RV wastewater and potential chemicals may 
upset the biological balance at the treatment plant.  The addition of RV wastewater will require additional 
energy to add air to the secondary treatment process to treat the additional biological constituents. 
 
4.5.7.2. Green Infrastructure 
 
The project does not meet the definition of green infrastructure, as defined in the 2013 joint agency 
planning document guidelines. 
 
4.5.7.3. Other 
 
The receipt of RV wastewater will result in additional screenings to be removed at the headworks and 
disposed of with other screenings.  The additional wastewater will also increase the amount of solids 
wasted from the secondary process to the sludge digester, ultimately adding to the final amount of 
biosolid disposal.  
 
By locating the RV wastewater receiving station near the City Pool or the Visitor Center, existing public 
staff can provide site oversight during normal business hours. 
 

 Cost Estimates 4.5.8.
 
The following table summarizes the projected cost estimates for the work necessary to construct a RV 
wastewater receiving facility. 
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Table 4.5.8a – RV Discharge Facility Capital Cost Estimate 
New RV Receiving Station Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A Site Grading ls 1 $10,000 10,000$         

B Sewer Improvements ls 1 $30,000 30,000$         

C Water Improvements ls 1 $20,000 20,000$         

D Electrical, Lighting and Security ls 1 $15,000 15,000$         

E Site Improvements ls 1 $20,000 20,000$         

F Landscaping ls 1 $5,000 5,000$           

Total Estimated Construction Costs 100,000$      

20,000$        

20,000$        

5,000$          

145,000$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
All of the costs associated with the RV wastewater receiving station should be borne by user fees 
collected at the receiving station.  The fee should be reviewed and updated as costs to receive the 
additional wastewater change.  Table 4.5.8b summarizes possible annual costs for operations and 
maintenance for the RV wastewater receiving and pretreatment facility.  The costs are expected to include 
some cost sharing for oversight and maintenance at the site, additional treatment costs at the plant, some 
energy for security measures and periodic sampling and testing of the wastewater received. 
 

Table 4.5.8b – RV Receiving Station O&M Cost Estimate 

Description Annual Cost

Personnel Costs 3,000$          

Administrative Costs 1,000$          

Water/Waste Treatment Costs 3,000$          

Insurance Costs 0$                   

Energy Costs 100$              

Process Chemical Costs 0$                   

Monitoring & Testing Costs 300$              

Short Lived Asset Maintenance/Replacement 0$                   

Professional Services 0$                   

Residuals Disposal 0$                   

Miscellaneous 0$                   

Total 7,400$          

O&M Cost Estimate: RV Receiving Station
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4.6. Project 5: Septage Receiving Station 
 

 Description 4.6.1.
 
The treatment plant currently receives septage hauled by commercial pump trucks twice a week during 
limited hours.  The septic wastewater is currently discharged to a manhole onsite immediately upstream 
of the existing headworks screens.  The liquid is conveyed through the headworks to the second aeration 
basin where it is treated.  This requires half of the plant aeration basins dedicated to treating septic waste. 
 
The current method of delivery is labor-intensive and provides little room for operator flexibility.  The 
plant will deny discharge for loads with pH that is not consistent with domestic wastewater because 
excessively high or low pH will disrupt the stabilization and treatment of sewage. 
 
The City needs to install a septic wastewater pretreatment facility.   
 

 Design Criteria  4.6.2.
 
The septage receiving station will include an influent flow meter to allow the City to accurately charge 
the hauler for wastewater discharged at the facility.  The treatment plant should continue the practice of 
tracking and testing the septic wastewater received. 
 
Septage waste includes inorganic solids that must be removed from the liquid stream prior to introduction 
to the treatment plant.  An automatic screen will remove the undesirable solid material. 
 
Grit should be removed from the septage discharged at the facility. 
 
The wastewater pumped from a septic tank is generally in an anaerobic state.  The septage may be 
injected directly into the activated sludge treatment stream in low doses.  If injected too quickly, the 
septic sewage may disrupt the aerobic bacteria critical to the activated sludge process.  The septic liquid 
may be “refreshed” or stabilized in an isolated, controlled basin with the introduction of air.  The septage 
receiving basins should be sized to accommodate the peak day septage received.  Based on existing 
DMR’s, the largest amount of septage received was 10,000 gallons in one day.  The bottom of the basins 
should be sloped toward the pump to provide for removal of any solids that may settle in the basin. 
 
The construction of multiple chambers, with independent air controls, within the basin will provide 
operational flexibility necessary to stabilize the range of contaminants (BOD, TSS, pH, etc.) of influent 
septic wastewater. 
 
Air can be introduced with disk or tube diffused aeration.  The air supply may come from the plant air 
blowers. 
 
Once the liquid is stabilized and freshened, the wastewater is pumped from the pretreatment basins to the 
domestic wastewater stream and treated in the plant aeration basins and secondary clarifiers.  The pumps 
should be submersible centrifugal pumps controlled with variable frequency drives to attenuate the flow. 
 

 Maps and Figures 4.6.3.
 
The following map (Figure 4.6.3a) shows a schematic location of a possible location for a septage 
receiving station with aerated concrete basins.  Figures 4.6.3b and 4.6.3c present sample septage receiving 
equipment. 
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 Environmental Impacts 4.6.4.
 
The City should continue to accept local pumped septage which will minimize mileage driven by 
commercial haulers.  This will minimize vehicular emissions and potential spills of septic waste. 
 

 Land Requirements 4.6.5.
 
The City owns sufficient land at the existing treatment plant site to contain all of the components for a 
septage receiving and pretreatment facility. 
 

 Potential Construction Considerations 4.6.6.
 
A septage receiving, pretreatment facility will be a side-stream component to the treatment plant.  
Construction should be undertaken in a manner that will not impede the normal operations of the 
treatment plant. 
 

 Sustainability Considerations 4.6.7.
 
The addition of a septage receiving facility will aid in the longevity of the existing treatment facility.   
 
4.6.7.1. Water and Energy Efficiency 
 
Currently, half of the treatment plant is dedicated to the treatment of septic wastewater in an aeration 
basin that was designed for treatment of domestic waste in an activated sludge process.  The septic 
wastewater should be diluted with the domestic stream entering the plant.  The energy currently used to 
aerate the anaerobic wastewater will be used to aerated aerobic wastewater.  Air in the pre-treatment tank 
will be more efficiently used to “freshen” or aerate the septic liquid stream, in preparation for introduction 
to the domestic wastewater treatment stream. 
 
Additionally, installation of the receiving station will promote fewer miles driven by septic pump trucks, 
which will reduce carbon emissions. 
 
4.6.7.2. Green Infrastructure 
 
The project does not meet the definition of green infrastructure, as defined in the 2013 joint agency 
planning document guidelines. 
 
4.6.7.3. Other 
 
The construction of a septage receiving and pretreatment facility will improve the operational efficiency 
and flexibility of the treatment plant and reduce the time demand on plant personnel. 
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Figure 4.6.3a – Septage Receiving Preliminary Layout 
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Figure 4.6.3b – Septage Receiving Screen Unit 
 
 
 

Sketch provided by: 
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Figure 4.6.3c – Septage Receiving Grinder, Screen and Grit Removal Unit 
 

  

Sketch provided by: 
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 Cost Estimates 4.6.8.
 
The following table summarizes the projected cost estimates for the work necessary to construct a septage 
receiving and pretreatment facility. 
 

Table 4.6.8a – Septage Receiving Facility Capital Cost Estimate 
Septage Receiving Station

ID Item Description Unit Quantity Unit Cost Item Cost

A User Interface Add‐on ls 1 $25,000 25,000$     

B Magnetic Flow Meter ea 1 $3,500 3,500$       

C Septage Receiving Screen  ls 1 $90,000 90,000$     

D Septage Grit Chamber ls 1 $30,000 30,000$     

E Aeration Basins (3,000 gallons each) ea 4 $10,000 40,000$     

F Air Diffusers ls 1 $15,000 15,000$     

G Submersible Centrifugal Pumps ea 4 $35,000 140,000$  

H Electrical and Controls ls 1 $50,000 50,000$     

I Miscellaneous Piping ls 1 $20,000 20,000$     

Total Estimated Construction Costs 413,500$  

82,700$    

82,700$    

20,675$    

599,575$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Table 4.6.8b summarizes the projected annual costs for operations and maintenance for the septage 
receiving and pretreatment facility.  
 

Table 4.6.8b – Septage Receiving Facility O&M Estimate 

Description Annual Cost

Personnel Costs 5,000$          

Administrative Costs 100$              

Water/Waste Treatment Costs 100$              

Insurance Costs 0$                   

Energy Costs 900$              

Process Chemical Costs 0$                   

Monitoring & Testing Costs 0$                   

Short Lived Asset Maintenance/Replacement 450$              

Professional Services 0$                   

Residuals Disposal 1,040$          

Miscellaneous 0$                   

Total 7,590$          

O&M Cost Estimate: Septage Receiving
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4.7. Project 6: Additional Blower for Air Supply 
 

 Description 4.7.1.
 
As population increases over time, the loads of BOD and TSS will continue to rise, thereby increasing the 
demand for air for aerobic treatment.  The additional air may be supplied with the addition of a third 
blower. 
 

 Design Criteria  4.7.2.
 
The existing blower room was designed and constructed to accommodate a third blower.  The blower 
should be similar, in capability, to the other two blowers already installed. 
 
To meet EPA redundancy requirements, the system of blowers must be able to provide sufficient air for 
the plant with the largest blower off-line.  With a third blower of equivalent size, the system of blowers 
will be able to utilize two blowers simultaneously, as needed. 
 
The existing blowers are 50 HP Universal RAI Blowers manufactured by Roots/Dresser with an operating 
range from 226 to 1315 scfm. 
 

 Maps and Figures  4.7.3.
 
The following figure (Figure 4.7.3) is clipped from the 1999 as-builts for the treatment plant.  The 
schematic shows the location of a future blower and the existing 12-inch diameter air piping. 
 

 Environmental Impacts 4.7.4.
 
Environmental impacts will not change as a result of this project. 
 

 Land Requirements 4.7.5.
 
The work will all be performed within the limits of property owned by the City. 
 

 Potential Construction Considerations 4.7.6.
 
Conduit is already available for electrical and control wires.  Access to the proposed location may be 
limited by existing equipment; however, sufficient room exists to complete installation. 
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Figure 4.7.3 – Clip from Blower Building As-Built 

 
 Sustainability Considerations 4.7.7.

 
Installation of a third blower will allow air demand to be spread over multiple blower units thereby 
contributing to the longevity of equipment. 
 
4.7.7.1. Water and Energy Efficiency 
 
Inclusion of a variable frequency drive coupled with a dissolved oxygen sensor in the aerobic treatment 
basin, will optimize energy efficiency for the blower motor. 
 
4.7.7.2. Green Infrastructure 
 
Not applicable. 
 
4.7.7.3. Other 
 
Multiple blower units provide operational efficiency and flexibility for future maintenance needs. 
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 Cost Estimates 4.7.8.
 
The following table summarizes the projected cost estimates for installing a new, third blower. 
 

Table 4.7.8a – Cost Estimate for Additional Blower 
Additional Blower

ID Item Description Unit Quantity Unit Cost Item Cost

A 50 HP, 1050 scfm Blower ea 1 $55,000 55,000$     

B Controls, Including VFD ls 1 $30,000 30,000$     

C Air Piping ls 1 $20,000 20,000$     

D Electrical ls 1 $25,000 25,000$     

E Integration ls 1 $10,000 10,000$     

Total Estimated Costs 140,000$  

28,000$    

28,000$    

7,000$      

203,000$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Table 4.7.8b summarizes the projected annual costs for operations and maintenance for an additional 
blower at the treatment plant.  
 

Table 4.7.8b – Additional Blower O&M Estimate 

Description Annual Cost

Personnel Costs 1,250$          

Administrative Costs 0$                   

Water/Waste Treatment Costs 0$                   

Insurance Costs 0$                   

Energy Costs 0$                   

Process Chemical Costs 0$                   

Monitoring & Testing Costs 0$                   

Short Lived Asset Maintenance/Replacement 150$              

Professional Services 0$                   

Residuals Disposal 0$                   

Miscellaneous 0$                   

Total 1,400$          

O&M Cost Estimate: Additional Blower

 
 

The energy cost is assumed to be zero because the additional blower will act as backup or standby 
equipment.  The addition of the blower will not increase the amount of energy consumed for aeration of 
the treatment process. 
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4.8. Project 7: Disinfection Upgrade 
 

 Description 4.8.1.
 
The existing ultra-violet (UV) disinfection units are approximately 15 years old.  UV disinfection 
technology has improved since the units were installed.  Repair and maintenance parts are difficult to 
obtain and in some cases are being salvaged from other installations.  Additionally, the enclosed vessels 
tend to overheat during low flow periods. 
 
The City should consider upgrading the older technology for new technology that is readily maintained 
and more energy efficient. 
 
DISINFECTION ALTERNATIVE 1: New Chlorine Contact Basins 
 
This alternative evaluates conversion of the UV disinfection to chlorine contact basins.  DEQ requires two 
chlorine contact units, for redundancy, preferable in series to provide the required chlorine contact time.  
Typically, chlorine contact chambers contain baffles to provide a serpentine path for the effluent. 
 
This alternative requires the addition of two contact basins, chlorine storage tank and associated manholes 
and piping.  The manholes should include diversion structures to allow for flow diversion through or 
bypassing each basin, as necessary to meet disinfection requirements. 
 
Use of chlorine for disinfection will also require dechlorination, most easily accomplished by introduction 
of sodium bisulfite, prior to discharge to the Illinois River.  During the summer, when discharge is to the 
reclaimed water pond at the golf course, dechlorination may not be required. 
 
This alternative will require the delivery, storage and application of chemicals, such as sodium 
hypochlorite and sodium bisulfite. 
 
DISINFECTION ALTERNATIVE 2: New Ultra-Violet Channel 
 
This alternative evaluates the installation of new ultra-violet disinfection units which are installed in a 
channel.  Channel UV units are more common in today’s market, with several manufacturers.  UV units 
in channels are more accessible for maintenance and provide operational efficiency with flow based 
coordination. 
 
Installation of a new channel with UV disinfection units will require the construction of a new channel 
near the existing disinfection building. 
 
An advantage of UV is that it does not introduce chemicals to the wastewater effluent stream, like 
chlorination. 
 
DISINFECTION ALTERNATIVE 3: Combined New Ultra-Violet Channel and Chlorine Contact Basin 
 
This alternative evaluates the installation of a combination of new ultra-violet disinfection units, installed 
in a channel and a small chlorine contact basin, installed parallel to the new UV channel.  The chlorine 
contact chamber would be used during summer months, when flow is diverted to the golf course.  The UV 
disinfection would be used during the winter months prior to discharge to the Illinois River. 
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Installation of a new channel with UV disinfection units will require the construction of a new channel 
near the existing disinfection building.  The new, small chlorine contact chamber could be constructed 
near the new UV channel, with a diversion manhole to direct flow to one or the other disinfection process. 
 
The chlorine contact chamber will be sized to disinfect the smaller summer flows and redundancy 
requirements during those months will be met by the UV channel.  The UV channel, however, will be 
required to contain fully redundant UV bulbs and ballasts and sized for the peak winter flows, identical to 
Disinfection Alternative 1. 
 
Unfortunately, this alternative will not be cost effective, when compared with the other disinfection 
alternatives because the chlorine chamber is constructed in addition to the complete UV channel, 
including redundancy, described in alternative 1.  Preliminary cost estimates are almost $900,000 for this 
combined option, which exceeds the cost of each of the other alternatives considered.   
 
Because of the excessive cost, this alternative will NOT be considered further in this selection section. 
 

 Design Criteria  4.8.2.
 
DISINFECTION ALTERNATIVE 1: New Chlorine Contact Basins 
 
To meet EPA redundancy requirements, the disinfection system must have full redundancy.  Chlorination 
systems must meet the following contact times: 60 minutes at Maximum Daily Flow and 15 minutes at 
Peak Instantaneous (Hour) Flow.  For the flows at the Cave Junction Wastewater Treatment Plant, the 15 
minutes contact time for the Peak Instantaneous Flow govern the size of the contact basin, which will 
need to be at least 33,000 gallons.  DEQ also requires that the chlorine contact chamber have a minimum 
of two contact units, each with a length to width ratio of 40:1, with 72:1 preferred. 
 
At an annual average flow rate of 0.586 mgd (2035 flows) and 12.5% sodium hypochlorite used to 
achieve 6 mg/L chlorine disinfection rate, it is calculated that 28.1 gallons of chlorine will be needed 
daily.  Dechlorination will also be required prior to discharge to the river.  Assuming 1.0 mg/L chlorine 
requires 1.46 mg/L of sodium bisulfite and use of 38% solution, 13.5 gallons of sodium bisulfite is 
required to provide dechlorination. 
 
DISINFECTION ALTERNATIVE 2: New Ultra-Violet Channel 
 
UV disinfection must treat with a minimum dose of 30 mJ/cm2 at Peak Instantaneous Flow conditions, 
with fully redundant disinfection units, ballasts and controls.  DEQ also requires Ultra-Violet Intensity 
(UVI) and Ultra-Violet Transmissivity (UVT) meters. 
 

 Maps and Figures  4.8.3.
 
DISINFECTION ALTERNATIVE 1: New Chlorine Contact Basins 
 
Figure 4.8.3a shows possible locations of new chlorine contact basins.  The sketch is based on a 4-feet 
wide, 240-feet long (60:1 ratio), 5-feet deep channel for chlorine contact, which results in a contact basin 
that is 30-feet by 39-feet in dimensions. 
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Figure 4.8.3a – Disinfection Alt 1 – Chlorine Contact Basins 

 
DISINFECTION ALTERNATIVE 2: New Ultra-Violet Channel 
 
Figure 4.8.3b presents a possible layout with a new UV channel and two (2) UV disinfection units.  Many 
new UV units have integral UVI and UVT monitors.  The layout is based on a 30-feet long, 1.5-feet wide, 
4.5-feet deep channel. 
 

 
Figure 4.8.3b – Disinfection Alt 2 – UV Open Channel 
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 Environmental Impacts 4.8.4.
 
DISINFECTION ALTERNATIVE 1: New Chlorine Contact Basins 
 
The acute and chronic water quality criteria for chlorine residual is 0.019 mg/L at the edge of the Zone of 
Immediate Dilution (ZID) and 0.011 mg/L at the edge of the Regulatory Mixing Zone (MZ), respectively.  
When the total residual chlorine limit in a permit is lower than 0.05 mg/L, the DEQ will use 0.05 mg/L as 
the compliance evaluation concentration (e.g. monthly average concentration below 0.05 mg/L will be 
considered in compliance with the limitation). 
 
DISINFECTION ALTERNATIVE 2: New Ultra-Violet Channel 
 
The continued use of UV disinfection will not change the current discharge impact to the environment. 
 

 Land Requirements 4.8.5.
 
The work will all be performed within the limits of property owned by the City. 
 

 Potential Construction Considerations 4.8.6.
 
Construction for the disinfection alternatives would be complete and tested prior to diverting flow from 
the existing flow path. 
 

 Sustainability Considerations 4.8.7.
 
4.8.7.1. Water and Energy Efficiency 
 
 
DISINFECTION ALTERNATIVE 1: New Chlorine Contact Basins 
 
An advantage of the chlorine contact basin over the UV disinfection is the lower use of electricity. 
 
DISINFECTION ALTERNATIVE 2: New Ultra-Violet Channel 
 
The new channel installed UV units should be designed to be flow paced and energy efficient. 
 
4.8.7.2. Green Infrastructure 
 
Not applicable. 
 
4.8.7.3. Other 
 
DISINFECTION ALTERNATIVE 1: New Chlorine Contact Basins 
 
Chlorine contact basin is mechanically simple to operate.  Operation will require the storage, handling 
and application of chemicals.  
 
DISINFECTION ALTERNATIVE 2: New Ultra-Violet Channel 
 
With two UV units and turn-down capabilities, the UV option provides operational flexibility. 
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 Cost Estimates 4.8.8.
 
DISINFECTION ALTERNATIVE 1: New Chlorine Contact Basins 
 
The following table summarizes the projected cost estimates for constructing chlorine contact chambers 
for disinfection of the finished effluent from the treatment plant. 
 

Table 4.8.8a – Cost Estimate for Chlorine Contact Chambers 
Disinfection Alt. 1: Chlorine Contact Cost Estimate

ID Item Description Unit Quantity Unit Cost Item Cost

A Bulk Storage Tank ea 1 $20,000 20,000$     

B Chemical Feed Pumps ea 2 $3,000 6,000$       

C Chemical Feed Piping ls 1 $2,000 2,000$       

D Concrete Contact Chamber ea 2 $50,000 100,000$  

E Concrete Contact Baffling ea 2 $40,000 80,000$     

F Chlorine Residual Analyzer ls 1 $3,500 3,500$       

G Dechlorination System ls 1 $20,000 20,000$     

H New Manhole ea 4 $5,000 20,000$     

I Misc. Piping ls 1 $30,000 30,000$     

J Electrical ls 1 $50,000 50,000$     

K Controls and Integration ls 1 $50,000 50,000$     

Total Estimated Construction Costs 381,500$  

76,300$    

76,300$    

19,075$    

553,175$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 

Table 4.8.8b summarizes the projected annual costs for operations and maintenance for chlorine 
disinfection at the treatment plant.  
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Table 4.8.8b – Chlorine Disinfection O&M Estimate 

Description Annual Cost

Personnel Costs 5,000$              

Administrative Costs 0$                       

Water/Waste Treatment Costs 0$                       

Insurance Costs 0$                       

Energy Costs 700$                  

Process Chemical Costs 52,000$            

Monitoring & Testing Costs 0$                       

Short Lived Asset Maintenance/Replacement 150$                  

Professional Services 0$                       

Residuals Disposal 0$                       

Miscellaneous 0$                       

Total 57,850$            

Present Worth Analysis

"Real" Investment/Bond Rate 0.8%

Life Cycle Cost Analysis 20 yrs

Present Worth $1,249,300

O&M Cost Estimate: Chlorine Contact

 
 

DISINFECTION ALTERNATIVE 2: New Ultra-Violet Channel 
 
The following table summarizes the projected cost estimates for constructing open channel Ultra-Violet 
disinfection for the finished effluent from the treatment plant. 
 

Table 4.8.8c – Cost Estimate for UV Disinfection 
Disinfection Alt. 2: UV Disinfection Cost Estimate

ID Item Description Unit Quantity Unit Cost Item Cost

A UV Disinfection Equipment ls 1 $160,000 160,000$  

B Concrete Channel ls 1 $10,000 10,000$     

C New Manhole ea 2 $5,000 10,000$     

D Misc. Piping ls 1 $16,000 16,000$     

E Electrical ls 1 $80,000 80,000$     

F Cover ls 1 $25,000 25,000$     

G Controls and Integration ls 1 $80,000 80,000$     

Total Estimated Construction Costs 381,000$  

76,200$    

76,200$    

19,050$    

552,450$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 

Table 4.8.8d summarizes the projected annual costs for operations and maintenance for UV disinfection at 
the treatment plant.  
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Table 4.8.8d – UV Disinfection O&M Estimate 

Description Annual Cost

Personnel Costs 5,000$              

Administrative Costs 0$                       

Water/Waste Treatment Costs 0$                       

Insurance Costs 0$                       

Energy Costs 20,110$            

Process Chemical Costs 200$                  

Monitoring & Testing Costs 0$                       

Short Lived Asset Maintenance/Replacement 27,360$            

Professional Services 0$                       

Residuals Disposal 0$                       

Miscellaneous 0$                       

Total 52,670$            

Present Worth Analysis

"Real" Investment/Bond Rate 0.8%

Life Cycle Cost Analysis 20 yrs

Present Worth $1,137,427

O&M Cost Estimate: UV Channel

 
 

 Recommendation 4.8.9.
 
Because the capital construction cost and the project life cycle costs for the UV disinfection alternative 
are less than those expected for chlorine, UV is the recommended alternative for future disinfection. 
 
4.9. Project 8: Outfall Diffuser 
 

 Description 4.9.1.
 
The mixing zone study recently completed proposed that the dilution and diffusion of effluent to the 
Illinois River will be more efficient with the installation of a new multi-port diffuser outfall.  The use of a 
multi-port diffuser will maximize dispersion of effluent within the mixing zone. Better dispersion and 
mixing in the zone of immediate diffusion (ZID) will produce lower constituent concentrations in the 
regulatory mixing zone (RMZ) and will enhance dilution to further lower concentrations outside the 
mixing zone. 
 

 Design Criteria  4.9.2.
 
The individual port velocities should exceed 2 feet per second (fps) at the average daily flow.  This 
minimum velocity is required to prevent sedimentation in the diffuser and to maintain a minimum 
velocity necessary for mixing and dilution.   
 
Calculations made during the development of the mixing zone study recommended an outfall assembly 
comprised of an 8-inch pipe with (9) 1-3/4 inch diffuser ports. 
 
 
 



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc  Page 141  
 

 Maps and Figures  4.9.3.
 
The following figure (Figure 4.9.3a) shows an aerial view of the outfall pipe and the discharge location at 
the Illinois River. 
 

 
Figure 4.9.3a – Aerial Showing Outfall Location 

 
Figure 4.9.3b shows a sample multi-port diffuser with (9) outlets. 

 
Figure 4.9.3b – Multi-Port Diffuser Sample 

 
 Environmental Impacts 4.9.4.

 
The quality and quantity of the effluent is assumed to remain the same.  However, with a diffuser, the 
dispersion of the effluent to the river will improve mixing and lessen the impact to the river. 
 

 Land Requirements 4.9.5.
 
A small easement will be needed from the Oregon Department of State Lands for the location of the 
diffuser in the river.  Permitting will be required from the Department of State Lands, Army Corps of 
Engineers and Department of Environmental Quality, including consultation with Oregon Department of 
Fish and Wildlife and National Marine Fisheries Service. 

Existing Treatment Plant 

Effluent 
Outfall 

At Illinois 
River 

Existing Discharge Pipe 
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 Potential Construction Considerations 4.9.6.

 
In-water work will be limited due to the seasonal presence of spawning fish species.  Equipment and work 
practices will require extra attention to ensure protection of the river. 
 

 Sustainability Considerations 4.9.7.
 
Not applicable. 
 
4.9.7.1. Water and Energy Efficiency 
 
A diffuser will not impact water or energy usage. 
 
4.9.7.2. Green Infrastructure 
 
Installation of a diffuser will promote better mixing in the river, limiting temperature impacts to the river. 
 
4.9.7.3. Other 
 
A diffuser will limit aquatic species contact with toxicity by dispersed dilution. 
 

 Cost Estimates 4.9.8.
 
The following table summarizes the projected cost estimates for installing a new effluent diffuser outfall. 
 

Table 4.9.8 – Cost Estimate for Effluent Diffuser Outfall 
Effluent Diffuser Outfall

ID Item Description Unit Quantity Unit Cost Item Cost

A Install 8‐inch Manifold, incl. Rock Exc ls 1 $20,000 20,000$         

B Install 12‐inch Pipe lf 150 $250 37,500$         

C 1‐3/4 inch Diffuser Port ls 9 $500 4,500$           

D 1‐3/4 inch Duckbill Check Valve ls 9 $1,000 9,000$           

E Manhole ls 1 $5,000 5,000$           

F Misc. In‐stream Work ls 1 $60,000 60,000$         

G Concrete Anchoring ls 1 $5,000 5,000$           

Total Estimated Construction Costs 141,000$      

29,000$        

29,000$        

7,000$          

7,500$          

213,500$     Total Project Budget Estimate

Project Management and Legal  (5%)

Contingency (20%)

Engineering (20%)

Environmental  Permitting

 
 
The diffused outfall is not expected to result in annual O&M.  
 
 
 



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc  Page 143  
 

4.10. Project 9: Alternate Effluent Disposal 
 

 Description 4.10.1.
 
Currently, the wastewater treatment plant discharges effluent to the Illinois River during winter months in 
compliance with the NPDES permit.  During summer months effluent is conveyed to a storage pond for 
recycled use on the golf course to the north of the treatment plant site.  The golf course is privately owned 
and maintained.  A concern of the City is the potential loss of the golf course as a place of discharge for 
effluent from the wastewater treatment plant. 
 
Currently reclaimed water is diverted to the storage pond and facultative lagoon on the wastewater 
treatment plant site and to the pond on the golf course property.  Table 4.10.1 presents a water balance for 
the reclaimed water discharged during the summer months.  The application rate, expressed in inches per 
month, is derived from the Oregon Crop Water Use and Irrigation Requirements, Extension 
Miscellaneous 8530, OSU 1999.  The evaporation shown is calculated based on the NOAA Technical 
Reports TR33 and TR34. 
 

Table 4.10.1 – Cost Estimate for Effluent Diffuser Outfall 

Month in/month

Golf Couse 

(gpd)

Plant Site 

(gpd)

Evaporation 

(gpd)

Sum Water 

Used      

(gpd)

Average Daily 

Discharge 

(gpd)

June 5.20 159,548 18,826 32,804 211,178 273,667

July 7.95 236,055 27,853 40,845 304,753 227,333

August 7.52 223,287 26,347 34,845 284,479 213,000

September 5.59 171,514 20,238 24,100 215,852 201,667

October 3.50 107,388 12,671 11,291 131,350 201,667

Reclaimed Water Balance

 
The reclaimed water is being supplemented by potable water on the golf course during the months of July, 
August and September. 
 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
The city currently has a contract agreement with the owners of the golf course to ensure the longevity of 
the discharge.  Renewal of the contract, as it comes due, will continue to include the regulatory 
restrictions associated with disposal of treated wastewater effluent disposal (e.g. limiting human contact 
during dispersion or spraying effluent, amount of effluent applied at any given location, disposal during 
rain events, etc.) 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
The city may opt to purchase the land where the golf course is located.  Currently, any time the golf 
course changes ownership, the city is required to formalize agreements with the new owner.  However, if 
the city purchased the property ultimate control of the site and disposal would remain with the city.  The 
city may lease the property to a golf course management company or may decide to fence the property 
and dedicate the land to effluent disposal. 
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EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
The city may construct storage basins large enough to retain the effluent during the summer season.  The 
existing lagoons may be deepened to provide the necessary storage.  Or additional storage basins 
constructed to provide sufficient storage volume. 
 

 Design Criteria  4.10.2.
 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
Disposal of Class C recycled water is governed by OAR 340-055-0012(5).  If improvements are made to 
the treatment process to improve effluent quality, regulation of disposal of Class A recycled water is 
found in OAR 340-055-0012 (7).  The regulations provide requirements of setbacks, public access 
limitations and water quality conditions. 
 
Contractually, the golf course is required to abide by the rules and regulations associated with disposal of 
the effluent.  The existing contract agreement between the city and the golf course owner includes 
provisions ensuring compliance with state and federal regulations. 
 
Improvements need to be made to the existing lagoons to increase storage capacity for flows during the 
transition times of the year, when the flow in the Illinois River is too low for discharge, per the NPDES 
permit, but the golf course is still too wet, not needing irrigation.  The improvements to the existing pond 
will consist of deepening and installing lining material. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
By purchasing the golf course property, the city will control final disposal of the recycled water.  The city 
will be responsible for compliance with the same regulations cited above regarding recycled water 
disposal.  The golf course could be closed, thereby limiting public access or contact with recycled water.  
Or, the city could convert the golf course to a municipal course and lease or contract course management. 
 
If the golf course was closed, the property could be converted to planting trees with high water use, such 
as poplar. 
 
Improvements need to be made to the existing lagoons to increase storage capacity for flows during the 
transition times of the year, when the flow in the Illinois River is too low for discharge, per the NPDES 
permit, but the golf course is still too wet, not needing irrigation.  The improvements to the existing pond 
will consist of deepening and installing lining material. 
 
EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
This alternative assumes the city loses the ability to land apply recycled water.  Storage of effluent for the 
summer months will require substantial volume.  Assuming an average daily dry-weather flow of 478,000 
gallons per day for the time period from June 1 through October 31, the storage capacity will need to be 
73 million gallons or 9.7 million cubic feet.  Using the footprint of the existing lagoons at the wastewater 
treatment facility, the basin would need to be a minimum of 400-feet wide, 400-feet long and 63 feet 
deep.  The effluent would be discharged to the river over the winter months. 
 
If the expanded storage pond were unlined, some of the stored water will percolate to the groundwater, 
which will require further investigation and coordination with the appropriate regulatory agencies. 
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 Maps and Figures  4.10.3.

 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
Figure 4.10.3a shows an aerial view of the golf course and its location relative to the wastewater 
treatment plant. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
Figure 4.10.3a shows an aerial view of the golf course and its location relative to the wastewater 
treatment plant. 
 
EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
Figure 4.10.3b presents a possible layout with an effluent storage basin.  The layout is based on a 400-feet 
long, 400-feet wide, 60-feet deep basin. 
 
 

  
Figure 4.10.3a – Aerial of Golf Course 
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Figure 4.10.3b – Effluent Storage Basin 

 
 Environmental Impacts 4.10.4.

 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
Water is recycled and used to water the grass at the golf course.  The use will continue under this 
alternative. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
Water is recycled and used to water the grass at the golf course.  The use will continue under this 
alternative. 
 
EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
Water for the golf course will need to come from other sources.  The city will have to maintain a 60-foot 
deep basin. 
 

 Land Requirements 4.10.5.
 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
The city will not need to obtain additional property. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
The city will need to purchase the golf course property. 
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EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
The city will not need to obtain additional property.  The enlarged basin is located on land already owned 
by the city. 
 

 Potential Construction Considerations 4.10.6.
 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
The infrastructure is already in place. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
The infrastructure is already in place. 
 
EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
Enlarging the basins to 60 feet will require lining and may encounter the need for dewatering. 
 

 Sustainability Considerations 4.10.7.
 
4.10.7.1. Water and Energy Efficiency 
 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
This alternative will continue the practice of watering the golf course with recycled water. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
This alternative will continue the practice of watering the golf course with recycled water. 
 
EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
This alternative will require the golf course to obtain water during the summer from a different source. 
 
4.10.7.2. Green Infrastructure 
 
This project does not meet the definition of “Green Infrastructure” as listed in the 2013 Guidelines for 
Preparing Wastewater Planning Documents and Environmental Reports for Public Utilities. 
 
4.10.7.3. Other 
 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
This alternative will continue the practice of watering the golf course with recycled water.  There will be 
no change to the procedures of the city. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
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This alternative will continue the practice of watering the golf course with recycled water.  However, the 
city will need to find (through lease or contract services) a company to manage the golf course, unless the 
option to close the course is pursued. 
 
EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
The stored recycled water will be disposed of during the winter months.  Operational staff will blend the 
stored volume with the normal influent treated during the winter into the outfall piping.  This will result in 
an increase in the daily discharge during the winter months. 
 

 Cost Estimates 4.10.8.
 
EFFLUENT DISPOSAL ALTERNATIVE 1: No Change Scenario 
 
The following table summarizes the projected cost estimates for extending the contract with the golf 
course for recycled water disposal. 
 

Table 4.10.8a – Cost Estimate for Discharge to Golf Course 
Effluent Disposal Alternative 1

ID Item Description Unit Quantity Unit Cost Item Cost

A Deepen Existing Lagoons ls 1 $270,000 270,000$      

B Line Existing Lagoons ls 1 $360,000 360,000$      

Total Estimated Costs 630,000$      

126,000$     

126,000$     

31,500$        

913,500$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
This alternative assumes that there will be no additional O&M cost to the city associated with disposing 
recycled water at the golf course. 
 
EFFLUENT DISPOSAL ALTERNATIVE 2: Purchase Golf Course Property 
 
The following table summarizes the projected cost estimates for constructing open channel Ultra-Violet 
disinfection for the finished effluent from the treatment plant. 
 

Table 4.10.8b – Cost Estimate for Purchasing Golf Course Property 
Effluent Disposal Alternative 2

ID Item Description Unit Quantity Unit Cost Item Cost

A Deepen Existing Lagoons ls 1 $270,000 270,000$      

B Line Existing Lagoons ls 1 $360,000 360,000$      

Total Estimated Costs 630,000$      

126,000$     

126,000$     

31,500$        

650,000$     

1,563,500$  

Contingency (20%)

Engineering (20%)

Land Acquisition

Total Project Budget Estimate

Project Management and Legal  (5%)
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The cost estimated for purchase of the land is based on $10,000 per acre. 
 
This alternative assumes that there will be no additional O&M cost to the city associated with disposing 
recycled water at the golf course.  This alternative further assumes that any cost associated with 
management, operation and maintenance of the golf course will be paid for by green fees for play on the 
course. 
 
EFFLUENT DISPOSAL ALTERNATIVE 3: Seasonal storage 
 
The following table summarizes the projected cost estimates for constructing open channel Ultra-Violet 
disinfection for the finished effluent from the treatment plant. 
 

Table 4.10.8c – Cost Estimate for Seasonal Storage 
Effluent Disposal Alternative 3

ID Item Description Unit Quantity Unit Cost Item Cost

A Deepen Existing Lagoons ls 1 $4,900,000 4,900,000$   

B Line Existing Lagoons ls 1 $800,000 800,000$      

C New Pumps ls 1 $90,000 90,000$         

D New Piping ls 1 $15,000 15,000$         

E Meter ls 1 $25,000 25,000$         

F Controls, including VFD ls 1 $60,000 60,000$         

F Electrical ls 1 $50,000 50,000$         

Total Estimated Costs 5,940,000$   

1,188,000$  

1,188,000$  

297,000$     

8,613,000$  

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Because capital costs were eight times more than the other alternatives, operational costs were not 
calculated for this option.  This alternative will not be considered further. 
 

 Recommendation 4.10.9.
 
The least cost option is to continue the contract with the golf course for disposal of recycled water.  The 
city must remain in communication with the owner of the golf course property to ensure compliance of 
disposal regulations. 
 
4.11. Project 10: Aerobic Digester Aerator Upgrades 
 

 Description 4.11.1.
 
The aerobic digester basin provides more than adequate volume to meet process requirements through the 
planning period, as long as periodic decanting is practiced to thicken the contents to 1% solids. This will 
be easily achievable. 
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Because of the long SRT in the secondary treatment process and absence of primary sludge, the oxygen 
demand in the digester is relatively low. As a result, the energy input required for mixing exceeds the 
energy needed to maintain dissolved oxygen. This is typical in aerobic digesters. 
 
Original construction of the waste activated sludge aerobic digester included the installation of four (4) 
floating, surface aerator/mixers.  Unfortunately, staff has struggled to keep even two (2) operational at 
any given time.  Maintenance on the motors is difficult and dangerous.  The floats do not provide 
sufficient buoyancy to keep a worker completely out of the liquid, so personnel attempt to remove the 
units from the basin for maintenance. 
 
The availability of only two of the four original aerators compromises both mixing and aeration 
efficiency. The digester cannot provide its full benefits under this condition, and is operating at only 
partial capacity. This may lead to development of sludge blankets within the digester that could lead to 
production of odors. 
 
ALTERNATIVE 1: Replace Floating Aerators 
 
As noted above, the existing floating aerators are mechanically unreliable and at the end of their useful 
life, and they are unsafe. Replacement systems of similar configuration are available that have much 
better accommodation for maintenance work. These provide up to 2400 lbs. of buoyancy and a four-
pontoon design for greater stability. They would be of a similar capacity to the existing 20 hp units. 
 
The mixers can be equipped with small blowers that operate independently of the mixers to provide for 
separate control of aeration and mixing. This will improve efficiency because the blowers will need to be 
operated only a small portion of the time to maintain sufficient oxygen levels. 
 
ALTERNATIVE 2: Diffused Air 
 
The aerobic digester basin provides more than adequate volume to meet process requirements through the 
planning period, as long as periodic decanting is practiced to thicken the contents to 1% solids.  This will 
be easily achievable. 
 
Because of the long SRT in the secondary treatment process and absence of primary sludge, the oxygen 
demand in the digester is relatively low.  As a result, the energy input required for mixing exceeds the 
energy needed to maintain dissolved oxygen.  This is typical in aerobic digesters. 
 

 Design Criteria  4.11.2.
 
The standard design approach for mixing aerobic digesters with diffused air calls for a rate of 30 
scfm/1,000 cubic feet.  For the sludge digester, this requires 3,000 scfm of air.  This is well beyond the 
available air from the existing aeration blowers, so a new air supply system would be required. Two 3,000 
scfm blowers would be needed to provide redundancy. 
 
Because the oxygen demand in the basin is relatively low, coarse bubble diffusers will be sufficient to 
meet the aeration demand. These are less expensive and require less maintenance than fine bubble 
diffusers such as those used in the activated sludge basin. 
 

 Maps and Figures  4.11.3.
 
The following aerial photo shows the aerobic digester at the wastewater treatment plant site.  Visible in 
the aerial photo are two aerator/mixers in the basin. 
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Figure 4.11.3a – Aerial Photo of Aerobic Digester  

 
 Environmental Impacts 4.11.4.

 
Proper aeration will result in more consistent digestion of wasted sludge, which will result in less 
biosolids generated and stored in the facultative storage lagoon. 
 

 Land Requirements 4.11.5.
 
The work to be performed under all alternatives will be performed within the limits of property owned by 
the City. 
 

 Potential Construction Considerations 4.11.6.
 
Any new installation must be done with care not to damage the existing HDPE liner. 
 

 Sustainability Considerations 4.11.7.
 
The city will benefit by further digestion of the biosolids in the digester. 
 
4.11.7.1. Water and Energy Efficiency 
 
Variable frequency drives will result in the most efficient electrical usage.   
 
4.11.7.2. Green Infrastructure 
 
Not applicable. 
 
4.11.7.3. Other 
 
Proper and quality equipment for air diffusion and mixing will provide operational efficiency and 
flexibility and minimize maintenance.  
 

 Cost Estimates 4.11.8.
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The following table summarizes the projected cost estimates for installation of air diffusers in the aerobic 
digester basin. 
 
ALTERNATIVE 1: Replace Floating Aerators 
 

Table 4.11.8a – Cost Estimate for Digester Aeration Upgrade 
Replace Floating Aerator/Mixer

ID Item Description Unit Quantity Unit Cost Item Cost

A New Floating Aerator/Mixers ea 4 $35,000 140,000$      

B Installation of New Aerator/Mixers ea 4 $28,000 112,000$      

C Electrical ls 1 $25,000 25,000$         

Total Estimated Construction Costs 277,000$      

55,400$        

55,400$        

13,850$        

401,650$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 

The following table provides estimated annual operations and maintenance costs for the replacement 
aeration equipment. 
 

Table 4.11.8b – Estimated O&M Costs for Digester Aeration 

Description Annual Cost

Personnel Costs 5,000$              

Administrative Costs 200$                  

Water/Waste Treatment Costs 0$                       

Insurance Costs 0$                       

Energy Costs 24,200$            

Process Chemical Costs 0$                       

Monitoring & Testing Costs 0$                       

Short Lived Asset Maintenance/Replacement 500$                  

Professional Services 0$                       

Residuals Disposal 0$                       

Miscellaneous 0$                       

Total 29,900$            

Investment/Bond Rate 0.8%

Life Cycle Cost Analysis 20 yrs

Present Worth $645,705.61

O&M Cost Estimate: Replace Floating Aeration

Present Worth Analysis

 
 
ALTERNATIVE 2: Diffused Air 
 
The following table summarizes the projected cost estimates for installation of air diffusers in the aerobic 
digester basin. 
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Table 4.11.8c – Cost Estimate for New Diffused Aeration at Digester 

Diffused Aeration in Digester

ID Item Description Unit Quantity Unit Cost Item Cost

A Air diffusers, Installed ea 200 $2,000 400,000$      

B New Blowers ea 4 $75,000 300,000$      

C New Blower Building ls 1 $120,000 120,000$      

D Controls ls 1 $150,000 150,000$      

E Air Piping ls 1 $120,000 120,000$      

F Electrical ls 1 $80,000 80,000$         

G Integration ls 1 $25,000 25,000$         

Total Estimated Construction Costs 1,195,000$   

239,000$     

239,000$     

59,750$        

1,732,750$  

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
The following table provides estimated annual operations and maintenance costs for the replacement 
aeration equipment. 
 

Table 4.11.8d – Estimated O&M Costs for Diffused Aeration 

Description Annual Cost

Personnel Costs 2,500$              

Administrative Costs 200$                  

Water/Waste Treatment Costs 0$                       

Insurance Costs 0$                       

Energy Costs 59,400$            

Process Chemical Costs 0$                       

Monitoring & Testing Costs 0$                       

Short Lived Asset Maintenance/Replacement 250$                  

Professional Services 0$                       

Residuals Disposal 0$                       

Miscellaneous 0$                       

Total 62,350$            

Investment/Bond Rate 0.8%

Life Cycle Cost Analysis 20 yrs

Present Worth $1,346,479.76

O&M Cost Estimate: Diffused Air

Present Worth Analysis

 
 

 Recommendation 4.11.9.
 
The least cost option is to replace the existing floating aerator/mixer equipment with floating 
aerator/mixers made of higher quality equipment. 
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4.12. Project 11: Biosolids Disposal 
 

 Description 4.12.1.
 
Upgrades of the plant in 1998 included construction of an aerobic digester for sludge produced at the 
plant and a facultative lagoon for storage of biosolids.  The digester and lagoon have not been emptied 
since the construction.  Operations personnel, using a boat and Sludge Judge instrument, estimate that the 
existing facultative lagoon contains 1.8% total solids occupying approximately 67% total capacity. 
 
The aerobic digester was designed with a 60-day minimum solids retention time (SRT) to meet the EPA 
definition of Class B biosolids.  The biosolids are then fed into the facultative storage lagoon by gravity.  
The facultative lagoon contains Class B, digested solids.  With Class B biosolids, the City has several 
options for disposal. 
 
REMOVAL ALTERNATIVE 1: No Action 
 
The city may opt to not remove the biosolids from the digester and lagoon, at this time.  The wastewater 
treatment plant will continue to waste activated sludge as long as it is treating raw sewage.  The lagoon 
will continue to fill until the basin is completely filled with biosolids.  When the facultative lagoon is 
completely filled, biosolids from the digester will return through the overflow weir back to the activated 
sludge treatment process, which will upset the food/mass ratio and the mixed liquor in the aeration basins. 
 
The city must address the buildup of biosolids while the lagoon still has capacity.  This report will 
proceed with the assumption the city will move forward with biosolids management.  Therefore, this 
alternative will not be considered further in this document. 
 
REMOVAL ALTERNATIVE 2: Haul Liquid Biosolids 
 
The biosolids may be hauled and disposed of “wet”.  Wet biosolids are generally pumped from the basin 
into an enclosed tanker truck.  In order for biosolids to be pumped the concentration should be kept 
between 2% and 5% solids.  If the solids content is too high, the solids become less viscous.   
 
The biosolids in the lagoon have been allowed to settle over the past several years.  Settled solids will 
have to be re-suspended for them to be pumped from the basin.  A floating mixer may be used to agitate 
the settled solids.  The liquid biosolids may then be pumped into a closed vessel for transport to a disposal 
site. 
 
Unfortunately, hauling wet biosolids results in significantly more trips for hauling because of the extra 
water in the mix.  Assuming the entire basin is hauled in trucks with 4,000 gallon capacity, 850 trips will 
be required to haul the existing 3.4 million gallons @ 1.8% solids currently in the facultative lagoon.  
Because of the additional expense and effort required to re-suspend the already settled biosolids and the 
excessive amount of haul trips to truck the liquid biosolids, this alternative will not be considered further 
in this report. 
 
REMOVAL ALTERNATIVE 3: Decant and Haul Thickened Biosolids 
 
In this alternative, the solids from the digester will be pumped into the facultative storage lagoon and the 
liquid in the digester would then be recirculated and blocked from the storage lagoon.  Waste activated 
sludge will be recycled in the plant, as much as possible with periodic discharge to the digester to 
maintain healthy bacteria levels in the aeration treatment and clarification steps of the treatment plant.  
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The plant will be able to maintain a recirculation status for several weeks while the storage lagoon is 
emptied. 
 
By use of a floating pump, much of the liquid in the facultative storage lagoon can be decanted and 
returned to the headworks of the treatment plant.  As it is exposed to the air, the settled biosolids further 
dry out until the remaining solids is at an estimated 15% solids.  With a consistency similar to playdough, 
the solids can be removed from the top of bank with a dredge.  The dredge should carefully implement a 
smooth nosed bucket and must take care not to penetrate the HDPE liner in the bottom of the lagoon.  The 
solids can then be loaded into the bed of a dump truck and hauled to the disposal site. 
 
At 15% solids consistency, it is estimated that 2,100 cubic yards of material will be removed from the 
lagoon.  Assuming a 10 cubic yard dump truck, the total number of trips to haul would be about 205 (less 
than a quarter the number of trips to haul the wet liquid biosolids). 
 
This is the recommended alternative because it minimizes costs and other expenses of hauling. 
 
Empty, the facultative lagoon should be able to provide another 10 to 15 years storage before needing to 
be emptied, again.  The drained lagoon will also be a convenient time to assess the integrity of the HDPE 
liner. 
 
DISPOSAL ALTERNATIVE 1: County Landfill Cap 
 
The County-owned landfill has a large area of approximately 13 acres that has been closed and a liner, 
covered in gravel, cap installed.  The existing cap is not re-vegetating well due to an apparent lack of 
nutrients in the cap material.  The addition of nutrient-rich biosolids would promote plant growth. 
 
The county landfill is located approximately 5 miles from the wastewater treatment plant. 
 
If spread 3-inches thick, the current quantity of biosolids in the facultative lagoon, decanted to 15% 
solids, would cover 5 acres of the closed landfill. 
 
The landfill will qualify as a site with low-potential for public exposure and will require 30-days access 
restriction to comply with federal laws. 
 
Another advantage of this option is that the cost can also be shared by the city and the county, as both 
receive benefit from the application of the biosolids.  This is the recommended alternative. 
 
DISPOSAL ALTERNATIVE 2: Private Farm 
 
Class B biosolids may be land applied on private farm land, with federally mandated restrictions. 
 
The nearest farmland large enough to accept 2,100 cubic yards of biosolids is about 5 miles to the north 
with another about 5 miles to the south.  The haul distance is not significantly shorter than other 
alternatives.   
 
Due to the federal restrictions, many private farmers are reluctant to accept Class B biosolids. 
 
The costs would be borne solely by the city for this alternative.  Therefore, this report will not consider 
this disposal alternative further. 
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 Recommendation 4.12.2.
 
The recommended alternative for biosolids removal is to thicken and haul the biosolids to approximately 
15% solids, which will minimize hauling trips to the disposal site.  Further, it is recommended to dispose 
of the thickened biosolids at the County Landfill.  The disposal site will then be limited to one property 
owner and the site provides the required access restrictions. 
 

 Design Criteria  4.12.3.
 
As mentioned above, care must be taken to protect the HDPE liner in-place in the facultative sludge 
lagoon.  Additionally, the liner should be inspected and assessed for structural integrity. 
 
A Biosolids Management Plan will need to be developed and approved by DEQ.  Additionally, site 
authorization letters will need to be obtained for each property on which biosolids is disposed. 
 
Disposal of the biosolids is regulated by the EPA.  In 40 CFR 503, the following site restrictions are 
presented: 
 

1. Food crops with harvested parts that touch the sewage sludge/soil mixture and are totally above 
the land surface shall not be harvested for 14 months after application of sewage sludge. 
 

2. Food crops with harvested parts below the surface of the land shall not be harvested for 20 
months after application of sewage sludge when the sewage sludge remains on the land surface 
for four months or longer prior to incorporation into the soil. 
 

3. Food crops with harvested parts below the surface of the land shall not be harvested for 38 
months after application of sewage sludge when the sewage sludge remains on the land surface 
for less than four months prior to incorporation into the soil. 
 

4. Food crops, feed crops, and fiber crops shall not be harvested for 30 days after application of 
sewage sludge. 
 

5. Animals shall not be grazed on the land for 30 days after application of sewage sludge. 
 

6. Turf grown on land where sewage sludge is applied shall not be harvested for one year after 
application of the sewage sludge when the harvested turf is placed on either land with a high 
potential for public exposure or a lawn, unless otherwise specified by the permitting authority. 
 

7. Public access to land with a high potential for public exposure shall be restricted for one year 
after application of sewage sludge. 
 

8. Public access to land with a low potential for public exposure shall be restricted for 30 days after 
application of sewage sludge. 

 
 Maps and Figures  4.12.4.

 
The following aerial photo shows the aerobic digester and the facultative storage lagoon at the wastewater 
treatment plant site.  The aerobic digester is smaller and to the right-hand side of the photo, with the 
lagoon, larger and to the left of the frame. 
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Figure 4.12.4a – Aerial Photo of Digester and Storage Lagoon 

 
The following aerial photo shows the county-owned landfill.  Visible is a small, paved landing strip for 
private remote-controlled airplanes. 
 

 
Figure 4.12.4b – Aerial Photo of County Landfill 
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 Environmental Impacts 4.12.5.
 
Disposal of the biosolids will comply with federal and state guidelines. 
 

 Land Requirements 4.12.6.
 
The recommended disposal site is owned by Josephine County, who seems equally interested in the 
beneficial use of the biosolids. 
 

 Potential Construction Considerations 4.12.7.
 
The excavation or removal of the biosolids from the facultative lagoon must be done with care not to 
damage the existing HDPE liner. 
 

 Sustainability Considerations 4.12.8.
 
The city will benefit by removal of the biosolids from the facultative storage lagoon and the county will 
benefit with a vegetated cap on the landfill. 
 
4.12.8.1. Water and Energy Efficiency 
 
Decanting the water off the biosolids and hauling thickened solids will result in an efficient use of hauling 
mileage. 
 
4.12.8.2. Green Infrastructure 
 
The application of nutrient-rich, particularly nitrogen, will encourage vegetative growth on the otherwise 
blighted landscape at the closed landfill. 
 
4.12.8.3. Other 
 
By minimizing hauling distance and number of trips, the potential impact of vehicular emissions and 
possible spills is reduced. 
 
 

Figure 4.12.4c – Photo 1 of County Landfill Figure 4.12.4d – Photo 2 of County Landfill 
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 Cost Estimates 4.12.9.
 
The following table summarizes the projected cost estimates for thickening through decanting and hauling 
and disposal at the county landfill, assuming the work is contracted.  Cost may be saved if city equipment 
and personnel are used to perform the work. 
 

Table 4.12.9a – Cost Estimate for Biosolids Disposal 
Biosolids Disposal

ID Item Description Unit Quantity Unit Cost Item Cost

A Decanting with floating pump ls 1 $10,000 10,000$     

B Excavation and Loading ls 1 $30,000 30,000$     

C Hauling to County Landfill ls 1 $60,000 60,000$     

D Spreading at Landfill ls 1 $30,000 30,000$     

Total Estimated Costs 130,000$  

26,000$    

26,000$    

6,500$      

188,500$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
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Section 

5 5.0 Funding Alternatives  
 
5.1. Evaluation of Local Funding Resources 
 
A number of local funding sources are available to the City for sharing the cost of the planned wastewater 
treatment plant and conveyance system improvements.  The amount and type of local funding obligations 
for infrastructure improvements will depend in part on the amount of grant funding anticipated and the 
requirements of potential loan funding.  Local revenue sources for capital expenditures include various 
types of bonds, capital construction funds, system development charges, system user fees, and ad valorem 
taxes.  Local revenue sources for operating costs include system user fees and ad valorem taxes.  Each of 
these financing mechanisms is briefly described below along with the appropriateness of each for the 
improvements recommended in this Plan. 
 

 General Obligation Bonds 5.1.1.
 
General Obligation (GO) bonds have the full faith and resources of the City behind them including 
property taxes, rate income, and other revenues to ensure that obligations are met.  As a result of this 
backing, GO bonds often have a lower interest rate and are generally considered to have lower risk and 
are a more attractive investment in the municipal bond market.  For a community to undertake a project 
funded with a GO bond, they must pass a vote of the people in order to sell the bonds.  In some cases, 
communities spend a great deal of time, money and effort only to have the electorate reject the project by 
denying the GO bond funding measure.  As a result, many communities shy away from GO bond funding 
options. 
 

 Revenue Bonds 5.1.2.
 
Revenue Bonds (RB) are retired through revenues obtained through user rates and charges.  They do not 
have the full faith of the community behind them in that property taxes and other forms of revenue are not 
pledged to retire the debt.  As such, they are considered as a higher risk and often have slightly higher 
interests rates associated with them.  However, as property taxes are not obligated, a vote of the public is 
not required for selling revenue bonds to fund a project.  This often makes revenue bonds a preferred 
choice for public improvements. 
 
Bonds sales, regardless of type, have several requirements and processes that must be met for the bond 
sale to move forward.  These requirements vary but generally include: 
 

 Project documentation to prove feasibility of the project and the funding plan. 
 Assistance from a bond counsel agent 
 Retain a year of payments, in reserve, to provide a level of confidence that the City will not 

default on their debt payments. 
 The bond process includes issuance costs that increase the overall cost of a project.   
 Other requirements and steps to negotiate the process of obtaining funding. 

 
 Improvement Bonds 5.1.3.

 
Improvement (Bancroft) bonds can be issued under an Oregon law called the Bancroft Act.  These bonds 
are an intermediate form of financing that is less than full-fledged general obligation or revenue bonds.  
This type of bond is quite useful, especially for smaller issuers or for limited purposes. 
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An improvement bond is payable only from the receipts of special benefit assessments, not from generally 
tax revenues.  Such bonds are issued only where certain properties are recipients of special benefits not 
accruing to other properties.  For a specific improvement, all property within the improvement area is 
assessed on an equal basis, regardless of whether it is developed or undeveloped.  The assessment 
becomes a direct lien against the property, and owners have the option of either paying the assessment in 
cash or applying for improvement bonds.  If the improvement bond option is taken, the City sells 
Bancroft improvement bonds to finance the construction, and the assessment is paid over 20 years in 40 
semiannual installments with interest.  Cities and special districts are limited to improvement bonds not 
exceeding 3% of true cash value. 
 
With improvement bond financing, an improvement district is formed, boundaries are established, and the 
benefiting properties and property owners are determined.  The engineer usually determines an 
approximate assessment, either on a square foot or front-foot basis.  Property owners are then given an 
opportunity to object to the project assessments.  The assessments against the properties are usually not 
levied until the actual cost of the project is determined.  Since this determination is normally not possible 
until the project is completed, funds are not available from assessments for the purpose of making 
monthly payments to the contractor.  Therefore, some method of interim financing must be arranged or a 
pre-assessment program based on the estimated total costs must be adopted.  Commonly, warrants are 
issued to cover debts, with the warrants to be paid when the project is complete. 
 
The primary disadvantage to this source of revenue is that the property to be assessed must have a true 
cash value at least equal to 50% of the total assessments to be levied.  As a result, owners of undeveloped 
properties usually require a substantial cash payment.  In addition, the development of an assessment 
district is very cumbersome and expensive when facilities for an entire community are contemplated.  In 
comparison, general obligation bonds can be issued in lieu of improvement bonds and are usually more 
favorable. 
 

 System Development Charges 5.1.4.
 
System development charges (SDC’s) are fees collected as previously undeveloped property is developed.  
The fees are used to finance the necessary capital improvements and municipal services required by the 
development.  Such fees can only be used to recover the capital costs of infrastructure improvements.  
Operating, maintenance, and replacement costs cannot be financed through SDC’s. 
 
Two types of charges are permitted under the Oregon Systems Development Charges Act: improvement 
fees, and reimbursement fees.  SDC’s that are charged before a project is undertaken are considered 
improvement fees and are used to finance capital improvements to be constructed.  After construction, 
SDC’s are considered reimbursement fees and are collected to recapture the costs associated with capital 
improvements already constructed or under construction.  A reimbursement fee represents a charge for 
utilizing excess capacity in an existing facility paid for by others.  The revenue generated by this fee is 
typically used to pay back existing loans for improvements. 
 
Under the Oregon SDC Act, methodologies for deriving improvement and reimbursement fees must be 
documented and available for review by the public.  A capital improvement plan must also be prepared 
which lists the capital improvements that may be funded with improvement fee revenues.  The estimated 
cost and timing of each improvement also must be included in the capital improvement plan.  Thus, 
revenue from the collection of SDC’s can only be used to finance specific items listed in a capital 
improvement plan.  In addition, SDC’s cannot be assessed on portions of the project paid for with grant 
funding. 
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 Ad Valorem Taxes 5.1.5.
 
Ad valorem property taxes are often used as a revenue source for utility improvements.  Property taxes 
may be levied on real estate, personal property, or both.  Historically, ad valorem taxes were the 
traditional means of obtaining revenue to support all local governmental functions. 
 
A major advantage of these taxes is the simplicity of the system.  It requires no monitoring program for 
developing charges, additional accounting and billing work is minimal, and default on payments is rare.  
In addition, ad valorem taxation provides a means of financing that reaches all property owners that 
benefit from a wastewater system, whether a property is developed or not.  The construction costs for a 
project are shared proportionally among all property owners based on the assessed value of each property. 
 
Depending on the project, ad valorem taxation may result in property owners paying a disproportionate 
share of the project costs compared to the benefits received.  Public hearings and an election with voter 
approval would be required to implement ad valorem taxation. 
 

 System User Fees 5.1.6.
 
System user fees can be used to retire general obligation bonds and are commonly the sole source of 
revenue used to retire revenue bonds and to finance operation and maintenance of a system.  System user 
fees represent charges of all residences, businesses and other users that are connected to the wastewater 
system.  These fees are established by resolution and may be modified as needed to account for increased 
or decreased operating and maintenance costs.  User fees may be based on a metered volume of water 
consumption and/or on the type of user (i.e. residential, commercial, industrial, etc.). 
 

 Assessments 5.1.7.
 
Under special circumstances, the beneficiary of a public works improvement may be assessed for the cost 
of a project.  For example, the City may provide some improvements or services that directly benefit a 
particular development.  The City may choose to assess the developer to provide up-front capital to pay 
for the improvements. 
 
5.2. Evaluation of Federal and State Funding Resources 
 
Some level of outside funding assistance in the form of grants or low interest loans may be necessary to 
make the proposed improvement projects affordable for the City of Cave Junction and its citizens.  The 
amount and types of outside funding will dictate the amount of local funding that the City must secure.  In 
evaluating grant and local programs, the major objective is to select a program or combination of 
programs that is available and the most beneficial for the planned project. 
 
This section provides a brief description of the major Federal and State funding programs that are 
typically utilized to assist qualifying communities in the financing of infrastructure improvement projects.  
Each of the government assistance programs has certain prerequisites and requirements in order for a 
community to qualify.  The assistance programs promote goals such as aiding economic development, 
benefiting areas of low to moderate income families, and providing for specific community improvement 
projects.  Because each program has specific requirements, not all communities or projects will qualify 
for each of the programs. 
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 Economic Development Administration Public Works Grant Program 5.2.1.
 
The Economic Development Administration (EDA) Public Works Grant Program, administered by the 
U.S. Department of Commerce, is aimed at projects which directly create permanent jobs or remove 
impediments to job creation in the project area.  Thus, to be eligible for this grant, a community must be 
able to demonstrate the potential to create jobs from the project.  Potential job creation is assessed with a 
survey of businesses to demonstrate the prospective number of jobs that might be created if the proposed 
project is completed. 
 
Projects must be located within an EDA designated Economic Development District.  Priority 
consideration is given to projects that improve opportunities for the establishment or expansion of 
industry and which create or retain both short-term and long-term private sector jobs.  Communities that 
can demonstrate that the existing system is at capacity (i.e. moratorium on new connections) have a 
greater chance of being awarded this type of grant.  EDA grants are usually in the range of 50 to 80 
percent of the project cost.  Therefore, some type of local funding also is required.  Grants typically do 
not exceed one million dollars. 
 

 Water and Waste Disposal Loans and Grants (Rural Development) 5.2.2.
 
The Rural Utilities Service administers a water and wastewater loan and grant program designed to 
improve the quality of life and promote economic development in rural America.  The Rural Utilities 
Service programs provide needed facilities to ensure health and safety and stimulate local economy by 
allowing access to new and advanced services and job opportunities.  Program funds can be used for 
water, sewer, solid waste, and storm drainage projects. The most common uses are to restore deteriorating 
water supplies, or to improve, enlarge, or modify inadequate water or waste facilities. 
 
Eligible applicants for Rural Utilities funds include public bodies and Indian Tribes. Non-profit 
corporations with significant ties to the local rural community may also be eligible.  Funding is targeted 
to rural areas with populations of 10,000 or less.  Applicants must be unable to obtain commercial 
financing at reasonable rates and terms or finance the project from existing resources. 
 
The proposed project must serve a rural area not likely to decline in population below that for which the 
project is designed.  The project should serve the present population and provide for foreseeable growth.  
Proposed projects should be necessary for orderly community development consistent with a 
comprehensive community or county development plan.  Facilities must be modest in design, size, and 
cost.  Water meters, a primary instrument for promoting conservation, are required by the agency.  All 
water and wastewater systems must meet the standards set by the State Department of Environmental 
Quality. 
 
The Rural Utilities staff review each project to determine need based on various priority points.  
Prioritization is necessary due to limited funding and to make sure the most deserving projects receive 
assistance. 
 
When possible, loan funds are combined with other federal and state financing to reduce the end cost to 
users of the system.  Depending on median household income (MHI) and need, communities may qualify 
for grant funds of up to 75% of the eligible project costs.  These grants can help reduce water and waste 
disposal rates to reasonable levels.  Rural Utilities loans have a term of up to 40 years or for the useful life 
of the facility, whichever is less. 
 
There are three different interest rates available for Rural Utilities loans: 
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 Poverty Line Rate.  The poverty line rate of 2.75% per annum applies to communities with a 
MHI below the state poverty level or 80% of the state non-metropolitan median household 
income (SNMHI). There must also be a health standard violation to receive the poverty loan 
rate (Rate is for quarter ending December 31, 2013). 

 
 Intermediate Rate.  The intermediate rate applies to projects in communities that are not 

eligible for the poverty rate and have a MHI between SNMHI and 80% of SNMHI.  The 
intermediate interest rate is set halfway between the poverty line interest rate and the market 
rate. 

 
 Market Rate.  The market rate applies to projects in communities who do not qualify for the 

lower rates and who have MHI exceeding 100 % of the SNMHI for the state.  The agency 
sets the intermediate and market rates quarterly, based on the bond market. The final rate for 
the project is the lowest rate in effect at the time of loan approval or closing. 

 
To ensure the federal investment, the best security position practicable must be acquired.  Acceptable 
forms of security for utility systems and public bodies include revenue bonds; other pledges of taxes or 
assessments; general obligation bonds; and assignment of income. 
 
Grant fund eligibility is determined based on population, MHI, and user rates. Priority for grant funding is 
given to projects with populations of less than 5,500.  Communities with low MHI may receive grant 
funding to reduce user costs to a reasonable level for rural residents.  User rates are considered reasonable 
if they are less than or equal to existing prevailing rates in similar communities with similar systems. 
 
Total grant funding cannot exceed the following percentages of eligible project development costs: 
 

 75% when the community meets poverty line interest rate criteria; 
 45% when the community meets intermediate interest rate criteria. 

 
Maximum grant amounts based on MHI are provided in the following table. 
 

Table 5.2.2 – Maximum Rural Development Grant Funds based on MHI 
Median Household 

Income (MHI) 
Meets Criteria 
for Health or 

Sanitary Concern 

 
Maximum 

Grant 

 
Interest Rate (a) 

<$42,284 Yes 75% 2.75% (Poverty Rate) 
<$42,284 No 45% 3.75% (Intermediate Rate) 

$42,284 - $52,855 N/A 45% 3.75 % (Intermediate Rate) 
>$52,855 N/A 0% 4.625% (Market Rate) 

 (a) Rates apply for quarter ending December 31, 2013. 
 
The MHI of Cave Junction reported from the 2010 Census data was $20,642.  At the time of this report, 
the MHI statewide was $52,855.  Based on the cited MHI, it is estimated that the City would qualify for 
some grant assistance from Rural Development. 
 
There are other restrictions and requirements associated with these loans and grants.  If the City becomes 
eligible for grant assistance, the grant will apply only to eligible project costs.  Additionally, grant funds 
may only be available after the City has incurred long-term debt resulting in an annual debt service 
obligation equal to 0.5% of the MHI.  In addition, an annual funding allocation limits the Rural 
Development funds.  To receive a Rural Development loan, the City must secure bonding authority, 
usually in the form of general obligation bonds or revenue bonds. 
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 Oregon Community Development Block Grant Program 5.2.3.

 
Since the late 1980's the state of Oregon has administered the U.S. Department of Housing and Urban 
Development's Community Development Block Grant (CDBG) funds for the non-entitlement cities and 
counties of the state.  The primary objective of the program is the development of viable (livable) urban 
communities by expanding economic opportunities and providing decent housing and a suitable living 
environment principally for persons of low- and moderate-income.  Each year the state develops an 
annual "Method of Distribution" which establishes how the funds will be used for that calendar year.  The 
Method of Distribution can be found on the department's web site. 
 
Under the 2012 CDBG Method of Distribution improvements to public water and wastewater systems are 
eligible for funding.  To receive a grant the applicant must meet the following minimum criteria: 
 

 Must be a City or County located in a non-metropolitan area of Oregon. 
 

 Have over 51% of the population considered low- to moderate-income in the target area based on 
census data or a local survey. 

 
 Annual waste disposal rates must be equal to or greater than the cost to handle an average of 

7,500 gallons per residential connection per month. 
 

 Use the funds to benefit current residents 
 
Grant funding is subject to the applicant need, availability of funds and any other restrictions in the 2012 
Method of Distribution.  Under the 2012 program, a maximum grant amount of $2,000,000 is available 
for water and wastewater improvement projects.  Applications for the CDBG program are accepted on a 
year round basis and evaluated quarterly in a competitive review process. 
 
For additional information on the CDBG program, call (503) 986-0123 or visit the OECDD website at 
http://www.econ.state.or.us/cdbg.htm. 
 

 Special Public Works Fund 5.2.4.
 
The Special Public Works Fund program provides funding for the infrastructure that supports job creation 
in Oregon. Loans and grants are made to eligible public entities for the purpose of studying, designing 
and building public infrastructure that leads to job creation or retention. 
 
The public entities or "municipalities" that are eligible to apply for Special Public Works Fund assistance 
include: 
 

 Cities 
 Counties 
 Ports incorporated under ORS 777.005 to 777.725 and 777.915 to 777.953 and under 778.010 
 Domestic water supply districts organized under ORS chapter 264 
 Sanitary districts organized under ORS 450.005 to 450.245 
 Sanitary authority, water authority or joint water and sanitary authority organized under ORS 

450.600 to 450.989 
 County service districts organized under ORS chapter 451 
 Tribal Councils of Indian Tribes in Oregon 
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 Airport district organized under ORS Chapter 838 
 A district as defined in ORS 198.010  

 
In order to be eligible, the proposed project must be owned by a public entity that is an eligible applicant.  
Examples of the many types of eligible municipally owned projects are listed below, although this is not a 
comprehensive list. 
 

 Airport facilities 
 Telecommunications infrastructure 
 Port facilities, wharves and docks 
 Railroads 
 Buildings and associated equipment 
 Solid waste disposal sites 
 Acquisition of land 
 Mitigation of environmental conditions 

  Purchase of rights of way and easements 
necessary for infrastructure 

 Roadways, bridges, etc. 
 Storm drainage systems 
 Wastewater systems 
 Water systems 
 The acquisition or construction of related 

equipment and fixtures 
 
The Special Public Works Fund is comprehensive in terms of the types of project costs that can be 
financed.  As well as actual construction, eligible project costs can include costs incurred in conducting 
feasibility and other preliminary studies and for the design and construction engineering. 
 
The Fund is primarily a loan program.  Grants can be awarded, up to the program limits, based on job 
creation or on a financial analysis of the applicant's capacity for carrying debt financing. 
 
The total loan amount per project cannot exceed $10 million.  The department is able to offer very 
attractive interest rates that typically reflect low market rates.  In addition, the department absorbs the 
associated costs of debt issuance thereby saving applicants even more on the overall cost of borrowing.  
Loans are generally limited to the usable life of the contracted project, or 25 years from the year of project 
completion, whichever is less. 
 
For infrastructure projects, grants are offered to projects creating or retaining jobs and are eligible for up 
to $5,000 per job created or retained.  If a grant is offered it cannot exceed 85 percent of the project cost 
or $500,000, whichever is less.  Additional grants may be awarded if there is a gap between the grant for 
jobs plus the loan and the total project costs. 
 
For more information on the Special Public Works Fund program, call (503) 986-0123 or visit the 
OECDD website at http://www.econ.state.or.us/spwf.htm. 
 

 Water/Wastewater Financing Program 5.2.5.
 
The Water/Wastewater Fund was created by the Oregon State Legislature in 1993.  It was initially 
capitalized with lottery funds appropriated each biennium and with the sale of state revenue bonds since 
1999.  The purpose of the program is to provide financing for the design and construction of public 
infrastructure needed to ensure compliance with the Safe Drinking Water Act or the Clean Water Act. 
 
The public entities that are eligible to apply for the program include: Cities, Counties, County Service 
districts (organized under ORS Chapter 451), Tribal Councils of Indian tribes, Ports, and Special Districts 
as defined in ORS 198.010. 
 
Eligible activities include reasonable costs for construction improvement or expansion of drinking water, 
wastewater or storm water systems.  Eligible projects include those related to drinking water source, 
treatment, storage and distribution; wastewater collection and capacity; stormwater system; purchase of 
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rights-of-way and easements necessary for construction; and design and construction engineering.  All 
projects must ensure that municipal water and wastewater systems comply with the Safe Drinking Water 
Act or the Clean Water Act. 
 
To be eligible a system must have received, or is likely to soon receive, a Notice of Non-Compliance by 
the appropriate regulatory agency, associated with the Safe Drinking Water Act or the Clean Water Act. 
Projects also must meet other state or federal water quality statutes and standards. 
 
Ineligible projects include privately owned facilities and infrastructure; purchase of property not related to 
infrastructure construction; costs incurred prior to award, except costs for engineering and other support 
activities necessary to construction. 
 
The Fund provides both loans and grants, but it is primarily a loan program. The loan/grant amounts are 
determined by a financial analysis of the applicant's ability to afford a loan (debt capacity, repayment 
sources and other factors). 
 
The Water/Wastewater Financing Program's guidelines, project administration, loan terms and interest 
rates are similar to the Special Public Works Fund program.  The maximum loan term is 25 years or the 
useful life of the infrastructure financed, whichever is less.  The maximum loan amount is $10,000,000 
per project through a combination of direct and/or bond funded loans.  Loans are generally repaid with 
utility revenues or voter approved bond issues.  A limited tax obligation pledge may also be required. 
"Credit worthy" borrowers may be funded through sale of state revenue bonds. 
 
Grant awards can be awarded up to a maximum of $750,000 depending on a financial review.  An 
applicant is not eligible for grant funds if the annual median household income in the affected area is 
equal or greater than 100 percent of the state average median household income for the same year. 
 
Technical assistance funding for preliminary planning, engineering studies and economic investigations 
are available to municipalities with populations under 15,000 residents. Technical assistance projects 
must be done in preparation for an eligible construction project and can be awarded loans of up to 
$50,000 or grants of up to $20,000 per project.     
 
For more information on the Special Public Works Fund program, call (503) 986-0123 or visit the 
OECDD website at http://www.econ.state.or.us/wtrww.htm. 
 

 Clean Water State Revolving Fund (CWSRF) 5.2.6.
 
The Clean Water State Revolving Fund (CWSRF) Loan Program administered by the Oregon Department 
of Environmental Quality (DEQ) provides low-cost loans for the planning, design and construction of a 
variety of projects that address water pollution.  The loans through the CWSRF program are available to 
Oregon's public agencies, including cities, counties, sanitary districts, soil and water conservation 
districts, irrigation districts and various special districts. 
 
Congress established the CWSRF in 1987, to replace the Construction Grants program, which had 
provided direct grants to communities to complete sewer infrastructure projects.  The CWSRF program 
provides several types of loans and varying interest rates.  As of July 2014, loans are available with terms 
of 5 years at 1.08% APR to 30 years at 2.88% APR. 
 
There are six different types of loans available within the program.  These include traditional planning, 
design and construction loans.  There are also loans available for emergencies, urgent repairs and local 
community projects.  Each of these loan types has different financial terms, and is intended to provide 



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc    
 

communities with choices when financing water quality improvements.  Interest rates are based on the 
nation's bond buyer's index and fluctuate quarterly.  The interest rates of various loans are substantially 
discounted from the bond rate.  For example, with a quarterly bond rate of 5.0%, the CWSRF interest 
rates (depending on the type of loan) would range from 1.08% to 2.88%.  Loan payback periods vary, 
ranging from 5 to 30 years.  Loans do include an annual loan fee of 0.5% of the outstanding balance.  
Planning loans are exempt from this fee. 
 
Eligible projects include: 

 Wastewater system plans and studies 
 Secondary or advanced wastewater treatment facilities 
 Irrigation improvements 
 Infiltration and inflow correction 
 Major sewer replacement and rehabilitation 
 Qualified storm water control 
 Onsite wastewater system repairs 
 Matching funds for some U.S. Department of Agriculture conservation programs 
 Estuary management efforts 
 Various nonpoint source projects (stream restorations, animal waste management, conservation 

easements) 
 Qualified brownfields projects 

 
All eligible proposed projects are ranked based upon their application information and entered on the 
program's Project Priority List.  Points are assigned based on specific ranking criteria.  Newly ranked 
projects are integrated into the priority list on a regular basis.  The Project Priority List is incorporated 
within DEQ's annual Intended Use Plan which indicates the proposed use of the funds each year. 
 
Projects are funded based on the availability of loan monies.  If monies are insufficient to fund all the 
approved projects, funds are distributed to as many projects as possible based on the Project Priority List.  
Each time new monies become available, those monies are allocated to as many unfunded or partially 
funded projects as possible. 
 
For additional information on the CWSRF loan program, call (800) 452-4011 or visit the DEQ website at 
http://www.deq.state.or.us/wq/loans/loans.htm. 
 

 Oregon Department of Energy, Small Scale Energy Loan Program (SELP) 5.2.7.
 
The purpose of the Energy Loan Program (also known as SELP) is to promote energy conservation and 
renewable energy resource development.  The Energy Loan Program can loan to individuals, businesses, 
schools, cities, counties, special districts, state and federal agencies, public corporations, cooperatives, 
tribes, and non-profits in Oregon. 
 
The program offers low-interest loans for projects that: 
 

 Save energy 
 Produce energy from renewable resources such as water, wind, geothermal, solar, biomass, waste 

materials or waste heat 
 Use recycled materials to create products 
 Use alternative fuels  
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Current loan rates for cities vary depending on the bond market, term of loan.  Loans also include an 
application fee of 0.1%, an underwriting fee of 0.5%, and a loan fee of 1.0% of the loan amount. 
 
For more information on the SELP program, call (503) 503-2123 or visit the Oregon Department of 
Energy website at http://www.oregon.gov/ENERGY/LOANS/index.shtml. 
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Section 

6 
6.0 Conclusions and Recommendations 
 
The following table summarizes the recommended projects for the City of Cave 
Junction Capital Improvement Plan for the planning period. 
 

Table 6.0 – Summary of Project Capital Improvement Plan 

Project No. Description Cost Priority

1 Manhole Repair 58,000$          1

2 Pipeline Rehabilitation 1,015,250$    2

3 Replace Headworks Screen 436,450$        10

4 RV Receiving Station 145,000$        9

5 Septage Receiving Station 599,575$        4

6 Additional Blower 203,000$        8

7 Disinfection Upgrade 516,200$        6

8 Effluent Disposal 913,500$        7

9 Aerobic Digester Aerator Upgrades 401,650$        5

10 Biosolids Disposal 188,500$        3

Total 4,477,125$     
 
Projects were ranked in priority based on most effective use of resources and impact to current and future 
flows.  For example, by addressing the inflow and infiltration first, the treatment plant will realize 
longevity and operational efficiency with reduced flows. 
 
The City should secure funding necessary to begin work on the highest priority projects. 
 
6.1. Priority 1: Project 1 – Rehabilitate Manholes.   
 
Several manholes were found with leaks during recent flow mapping activities.  Table 6.1a summarizes 
collection system manholes identified for further assessment and rehabilitation. 
 

Table 6.1a – Summary of Manhole Repairs 
ID  Manhole #  Description 

A.  Manhole A‐4   Small Leak in Stub 
B.  Manhole B‐3   Root Intrusion 
C.  Manhole B‐8   Root Intrusion 
D.  Manhole B‐30A   Leak Around Pipe (5± gpm) 
E.  Manhole C‐1   Grout limiting Access to Channel/Pipe 
F.  Manhole E‐1   Standing Water in Base, Unable to Measure Flow 
G.  Manhole E‐7   Leak Around Pipe (3± gpm) 
H.  Manhole E‐15   Small Leaks Around Pipe & at Old Patch Halfway up Manhole 
I.  Manhole F‐2   Small Leak Around Pipe 
J.  Manhole L‐2   Base and First Barrel Joints Leaking (10± gpm) 
K.  Manhole L‐9   Small Leak Around Pipe & at Old Patch in Manhole Barrel 
L.  Manhole L‐10   Small Leak Around Pipe 
M.  Manhole L‐11   Small Leak Between Base and First Barrel 
N.  Manhole L‐14   Small Leak Between Base and First Barrel 
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Each manhole should be thoroughly inspected and assessed.  Then a rehabilitation design should be 
prepared for each manhole using the most appropriate repair method. 
 
Manhole repair and rehabilitation methods include remove and replace the entire manhole, rebuild the 
upper portion of the manhole, joint sealants, concrete patching, grout patch, injection grout, epoxy liners 
(roll-on and spray-on), cured-in-place liners and liner inserts.  Each manhole should be assessed for the 
most appropriate rehabilitation method. 
 
The following cost estimate assumes an average rehabilitation cost per manhole of $2,500 multiplied by a 
severity factor, based on the observed inflow or infiltration in each manhole from the flow mapping. 
 

Table 6.1b – Manhole Repair Cost Estimate 
Manhole Rehabilitation Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A Manhole A‐5; Small Leak in Stub ls 1 $2,500 $2,500

B Manhole B‐3; Root Intrusion ls 1 $3,000 $3,000

C Manhole B‐8; Root Intrusion ls 1 $3,000 $3,000

D Manhole B‐30A; Leak Around Pipe (5± gpm) ls 1 $3,500 $3,500

E Manhole C‐1; Grout limiting Access to Channel/Pipe ls 1 $2,000 $2,000

F Manhole E‐1; Standing Water in Base, Unable to Measure Flow ls 1 $3,500 $3,500

G Manhole E‐7; Leak Around Pipe (3± gpm) ls 1 $3,000 $3,000

H Manhole E‐15; Small Leaks Around Pipe & at Old Patch Halfway up Manhole ls 1 $2,500 $2,500

I Manhole F‐2; Small Leak Around Pipe ls 1 $3,000 $3,000

J Manhole L‐2; Base and First Barrel Joints Leaking (10± gpm) ls 1 $3,500 $3,500

K Manhole L‐9; Small Leak Around Pipe & at Old Patch in Manhole Barrel ls 1 $2,500 $2,500

L Manhole L‐10; Small Leak Around Pipe ls 1 $3,000 $3,000

M Manhole L‐11; Small Leak Between Base and First Barrel ls 1 $2,500 $2,500

N Manhole L‐14; Small Leak Between Base and First Barrel ls 1 $2,500 $2,500

Total Manhole Rehabilitation Estimated Costs $40,000

$8,000

$8,000

$2,000

$58,000

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
6.2. Priority 2: Project 2 – Rehabilitate Pipeline.   
 
Flow mapping also located several sections of pipe that exhibit leaks, listed below in Table 6.2a. 
 

Table 6.2a – Summary of Pipeline Repairs 
ID  Manhole to Manhole  Length 

A.  Manhole C‐1 to C‐22  130 LF 
B.  Manhole C‐37 to C34  150 LF 
C.  Manhole B‐37 to C‐1  270 LF 
D.  Manhole D‐1 to D‐18  410 LF 
E.  Manhole E‐15 to E‐20  570 LF 
F.  Manhole E‐12 to E‐15  660 LF 
G.  Manhole L‐1 to K‐1  100 LF 
H.  Manhole L‐9 to L‐11  330 LF 

 
These sections of pipe should be televised and the pipe condition assessed.  A design can then be prepared 
for the most applicable repair method.  Pipeline rehabilitation methods include dig and replace, slip-line, 
fold and form, spiral wound, cured-in-place, spray-on liner, injection grouting, and point or spot repair.  
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The following table summarizes the estimated cost to repair or rehabilitate the identified sections of pipe 
using an assumed average cost per lineal foot of repair. 
 

Table 6.2b – Pipe Rehabilitation Cost Estimate 
Pipe Rehabilitation Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A Manhole C‐1 to C‐22 lf 130 $250 32,500$         

B Manhole C‐37 to C‐34 lf 150 $250 37,500$         

C Manhole B‐37 to C‐1 lf 270 $250 67,500$         

D Manhole D‐1 to D‐18 lf 410 $250 102,500$      

E Manhole E‐15 to E‐20 lf 570 $250 142,500$      

F Manhole E‐12 to E‐15 lf 660 $250 165,000$      

G Manhole L‐1 to K‐1 lf 100 $250 25,000$         

H Manhole L‐9 to L‐11 lf 330 $250 82,500$         

Total Pipe Rehabilitation Estimated Costs 655,000$      

131,000$     

65,500$        

131,000$     

32,750$        

1,015,250$  

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate

CCTV & Assessment (10%)

 
 
6.3. Priority 3: Project 10 – Biosolids Disposal.   
 
The City should remove and dispose of the collected biosolids.  The logical site for disposal of the 
biosolids is as a cap at the county landfill, located approximately 5 miles from the treatment plant.  Figure 
6.3 shows an aerial image of the existing county landfill cap. 
 

 
Figure 6.3 – Aerial Photo of County Landfill 
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The facultative sludge lagoon currently contains approximately 3.4 million gallons of biosolids at an 
estimated 1.8% solids per volume.  The excess water should be removed, either by decanting or 
mechanically, which will reduce the amount of trips necessary to haul the biosolids to the landfill. 
 
The following cost estimate assumes decanting the biosolids in place and hauling solids at a 15% 
consistency. 
 

Table 6.3 – Cost Estimate for Biosolids Disposal 
Biosolids Disposal

ID Item Description Unit Quantity Unit Cost Item Cost

A Decanting with floating pump ls 1 $10,000 10,000$     

B Excavation and Loading ls 1 $30,000 30,000$     

C Hauling to County Landfill ls 1 $60,000 60,000$     

D Spreading at Landfill ls 1 $30,000 30,000$     

Total Estimated Costs 130,000$  

26,000$    

26,000$    

6,500$      

188,500$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
6.4. Priority 4: Project 5 – Septage Receiving Station.   
 
Currently, septage discharge accepted by the City wastewater treatment plant occupies one-half of the 
aeration basin capacity of the treatment facility.  The receipt and treatment of septage is time-consuming 
for treatment plant staff.   
 
A formal septage receiving station will allow septage wastewater to be isolated from the domestic 
wastewater stream for stabilization.  Once stabilized, the septage may be metered into the domestic 
wastewater stream for secondary treatment. 
 
The receiving station should include fine, automated screening and grit removal.  The holding or storage 
tanks should include operational flexibility to add forced air, pH and alkalinity adjustment, as needed to 
stabilize the septage.  A submersible pump and piping can be used to meter the setpage into the influent 
wastewater stream after the existing grit chamber. 
 
Figure 6.4 provides a preliminary layout showing a septage receiving station and underground holding 
tanks adjacent to the existing plant headworks. 
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Figure 6.4 – Septage Receiving Preliminary Layout 

 
The following cost estimate shows expected costs associated with installation of a new septage receiving 
station. 
 

Table 6.4a – Cost Estimate for Septage Receiving Station 
Septage Receiving Station

ID Item Description Unit Quantity Unit Cost Item Cost

A User Interface Add‐on ls 1 $25,000 25,000$     

B Magnetic Flow Meter ea 1 $3,500 3,500$       

C Septage Receiving Screen  ls 1 $90,000 90,000$     

D Septage Grit Chamber ls 1 $30,000 30,000$     

E Aeration Basins (3,000 gallons each) ea 4 $10,000 40,000$     

F Air Diffusers ls 1 $15,000 15,000$     

G Submersible Centrifugal Pumps ea 4 $35,000 140,000$  

H Electrical and Controls ls 1 $50,000 50,000$     

I Miscellaneous Piping ls 1 $20,000 20,000$     

Total Estimated Construction Costs 413,500$  

82,700$    

82,700$    

20,675$    

599,575$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Table 6.4b presents projected operations and maintenance costs associated with a new septage receiving 
station.  These costs should be offset by discharge fees assessed to the septage haulers. 
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Table 6.4b – O&M Estimate for Septage Receiving Station 

Description Annual Cost

Personnel Costs 5,000$          

Administrative Costs 100$              

Water/Waste Treatment Costs 100$              

Insurance Costs 0$                   

Energy Costs 900$              

Process Chemical Costs 0$                   

Monitoring & Testing Costs 0$                   

Short Lived Asset Maintenance/Replacement 450$              

Professional Services 0$                   

Residuals Disposal 1,040$          

Miscellaneous 0$                   

Total 7,590$          

O&M Cost Estimate: Septage Receiving

 
 
6.5. Priority 5: Project 9 – Aerobic Digester Aerator Upgrades.   
 
The City should consider replacing the floating aerators with more efficient, more powerful, higher 
quality mixer/aerator units.  The existing aerators are high-maintenance, prone to problems, dangerous for 
personnel to work on and not providing the necessary mixing and aeration for the solids aerobic digester.   
 
Replacing the floating aerators with new, more efficient floating aerators is the most cost effective 
solution to providing air to the sludge digester.  Table 6.5a provides the estimated cost to replace the 
existing aerator/mixer units. 
 

Table 6.5a – Cost Estimate for Digester Aeration Upgrade 
Replace Floating Aerator/Mixer

ID Item Description Unit Quantity Unit Cost Item Cost

A New Floating Aerator/Mixers ea 4 $35,000 140,000$      

B Installation of New Aerator/Mixers ea 4 $28,000 112,000$      

C Electrical ls 1 $25,000 25,000$         

Total Estimated Construction Costs 277,000$      

55,400$        

55,400$        

13,850$        

401,650$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 

The following table provides estimated annual operations and maintenance costs for the replacement 
aeration equipment. 
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Table 6.5b – Estimated O&M Costs for Digester Aeration 

Description Annual Cost

Personnel Costs 5,000$              

Administrative Costs 200$                  

Water/Waste Treatment Costs 0$                       

Insurance Costs 0$                       

Energy Costs 24,200$            

Process Chemical Costs 0$                       

Monitoring & Testing Costs 0$                       

Short Lived Asset Maintenance/Replacement 500$                  

Professional Services 0$                       

Residuals Disposal 0$                       

Miscellaneous 0$                       

Total 29,900$            

Investment/Bond Rate 0.8%

Life Cycle Cost Analysis 20 yrs

Present Worth $645,705.61

O&M Cost Estimate: Replace Floating Aeration

Present Worth Analysis

 
 
6.6. Priority 6: Project 8 – Outfall Diffuser 
 
The use of a multi-port diffuser will maximize dispersion of effluent within the mixing zone. Better 
dispersion and mixing in the zone of immediate diffusion (ZID) will produce lower constituent 
concentrations in the regulatory mixing zone (RMZ) and will enhance dilution to further lower 
concentrations outside the mixing zone. 
 

 
Figure 6.6a – Multi-Port Diffuser 
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 Cost Estimates 6.6.1.
 
The following table summarizes the projected cost estimates for installing a new effluent diffuser outfall. 
 

Table 6.6 – Cost Estimate for Effluent Diffuser Outfall 

 
 
The diffused outfall is not expected to result in annual O&M.  

 
6.7. Priority 7: Project 7 – Disinfection Upgrade.   
 
Currently, disinfection is achieved with closed-vessel ultra violet light units.  The existing units are at the 
end of their useful life, are not energy efficient, tend to overheat during low-flow conditions and 
replacement parts are becoming difficult to obtain.  The City should replace the disinfection system with 
open channel ultra violet light disinfection. 
 

 
Figure 6.7a –Open Channel UV Disinfection 

 

Effluent Diffuser Outfall

ID Item Description Unit Quantity Unit Cost Item Cost

A Install 8‐inch Manifold, incl. Rock Exc ls 1 $20,000 20,000$         

B Install 12‐inch Pipe lf 150 $250 37,500$         

C 1‐3/4 inch Diffuser Port ls 9 $500 4,500$           

D 1‐3/4 inch Duckbill Check Valve ls 9 $1,000 9,000$           

E Manhole ls 1 $5,000 5,000$           

F Misc. In‐stream Work ls 1 $60,000 60,000$         

G Concrete Anchoring ls 1 $5,000 5,000$           

Total Estimated Construction Costs 141,000$      

29,000$        

29,000$        

7,000$          

7,500$          

213,500$     Total Project Budget Estimate

Project Management and Legal  (5%)

Contingency (20%)

Engineering (20%)

Environmental  Permitting
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Figure 6.7a presents a possible layout adjacent to the existing disinfection facility with two (2) UV 
disinfection units in a new UV channel.  The new UV installation must have UVI and UVT sensors.  The 
layout is based on a 30-feet long, 1.5-feet wide, 4.5-feet deep channel.  Table 6.7a provides a cost 
estimate for the proposed UV improvements. 
 

Table 6.7a – Cost Estimate for UV Disinfection 
Disinfection Alt. 2: UV Disinfection Cost Estimate

ID Item Description Unit Quantity Unit Cost Item Cost

A UV Disinfection Equipment ls 1 $160,000 160,000$  

B Concrete Channel ls 1 $10,000 10,000$     

C New Manhole ea 2 $5,000 10,000$     

D Misc. Piping ls 1 $16,000 16,000$     

E Electrical ls 1 $80,000 80,000$     

F Cover ls 1 $25,000 25,000$     

G Controls and Integration ls 1 $80,000 80,000$     

Total Estimated Construction Costs 381,000$  

76,200$    

76,200$    

19,050$    

552,450$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 

Table 6.7b summarizes the projected annual costs for operations and maintenance for UV disinfection at 
the treatment plant.  
 

Table 6.7b – UV Disinfection O&M Estimate 

Description Annual Cost

Personnel Costs 5,000$              

Administrative Costs 0$                       

Water/Waste Treatment Costs 0$                       

Insurance Costs 0$                       

Energy Costs 3,077$              

Process Chemical Costs 100$                  

Monitoring & Testing Costs 0$                       

Short Lived Asset Maintenance/Replacement 5,310$              

Professional Services 0$                       

Residuals Disposal 0$                       

Miscellaneous 0$                       

Total 13,487$            

Present Worth Analysis

"Real" Investment/Bond Rate 0.8%

Life Cycle Cost Analysis 20 yrs

Present Worth $291,250.89

O&M Cost Estimate: UV Channel
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6.8. Priority 8: Project 8 – Effluent Disposal.   
 
The effluent discharged from the treatment plant is diverted to the golf course in the summer, in 
accordance with the discharge permit.  The recycled water is applied to the fairways and greens at the golf 
course.  The city must rely on the private entity at the golf course for continued used of the recycled 
effluent.  The City should make improvements to the temporary storage lagoons and secure the continued 
use of the golf course for reuse of the effluent. 
 
The following cost estimate includes necessary improvements to on-site temporary storage lagoons.  This 
estimate also assumes the relining of the existing lagoons. 
 

Table 6.8 – Cost Estimate for Discharge to Golf Course 
Effluent Disposal Alternative 1

ID Item Description Unit Quantity Unit Cost Item Cost

A Deepen Existing Lagoons ls 1 $270,000 270,000$      

B Line Existing Lagoons ls 1 $360,000 360,000$      

Total Estimated Costs 630,000$      

126,000$     

126,000$     

31,500$        

913,500$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Installation of operation and maintenance costs. 
 
6.9. Priority 9: Project 6 – Additional Blower.   
 
The air supply system for the treatment plant is expected to reach capacity limits by the end of this 20-
year planning cycle.  The new blower will be installed in the existing blower building in the place 
previously designed for blower expansion. 
 
The new blower will be sized to match the existing blowers and will function as a backup to the other 
blowers.  The existing blowers are 50 HP Universal RAI Blowers manufactured by Roots/Dresser with an 
operating range from 226 to 1315 scfm. 
 
Table 6.9a summarizes the expected costs for installing the new blower. 
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Table 6.9a – Cost Estimate for Additional Blower 
Additional Blower

ID Item Description Unit Quantity Unit Cost Item Cost

A 50 HP, 1050 scfm Blower ea 1 $55,000 55,000$     

B Controls, Including VFD ls 1 $30,000 30,000$     

C Air Piping ls 1 $20,000 20,000$     

D Electrical ls 1 $25,000 25,000$     

E Integration ls 1 $10,000 10,000$     

Total Estimated Costs 140,000$  

28,000$    

28,000$    

7,000$      

203,000$ 

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Table 6.9b summarizes the projected annual costs for operations and maintenance for an additional 
blower at the treatment plant.  
 

Table 6.9b – Additional Blower O&M Estimate 

Description Annual Cost

Personnel Costs 1,250$          

Administrative Costs 0$                   

Water/Waste Treatment Costs 0$                   

Insurance Costs 0$                   

Energy Costs 0$                   

Process Chemical Costs 0$                   

Monitoring & Testing Costs 0$                   

Short Lived Asset Maintenance/Replacement 150$              

Professional Services 0$                   

Residuals Disposal 0$                   

Miscellaneous 0$                   

Total 1,400$          

O&M Cost Estimate: Additional Blower

 
 
6.10. Priority 10: Project 4 – RV Receiving Station.   
 
The City welcomes thousands of visitors and tourists each year, many of whom travel in recreational 
vehicles.  A receiving station would allow RVs to discharge wastewater prior to entering surrounding 
roadways and highways.  Two possible locations for a RV discharge receiving station are at the visitor 
center on the Caves Highway, just east of Highway 199 and at the City Pool on River Road, east of 
Highway 199.  Both locations are viable and installation at either place should be similar cost, assuming 
the City owns the property and does not need to acquire easements or additional land.   
 
Figure 6.10 shows a sample section detail of a similar RV discharge station. 
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Figure 6.10 – RV Discharge Receiving Station Sample Detail 

 
The following table provides probable cost estimate to install a new RV discharge facility. 
 

Table 6.10a – RV Discharge Facility Capital Cost Estimate 
New RV Receiving Station Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A Site Grading ls 1 $10,000 10,000$         

B Sewer Improvements ls 1 $30,000 30,000$         

C Water Improvements ls 1 $20,000 20,000$         

D Electrical, Lighting and Security ls 1 $15,000 15,000$         

E Site Improvements ls 1 $20,000 20,000$         

F Landscaping ls 1 $5,000 5,000$           

Total Estimated Construction Costs 100,000$      

20,000$        

20,000$        

5,000$          

145,000$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Table 6.10b summarizes the projected annual costs for operations and maintenance for an RV discharge 
facility.  
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Table 6.10b – RV Discharge Facility O&M Cost Estimate 

Description Annual Cost

Personnel Costs 3,000$          

Administrative Costs 1,000$          

Water/Waste Treatment Costs 3,000$          

Insurance Costs 0$                   

Energy Costs 100$              

Process Chemical Costs 0$                   

Monitoring & Testing Costs 300$              

Short Lived Asset Maintenance/Replacement 0$                   

Professional Services 0$                   

Residuals Disposal 0$                   

Miscellaneous 0$                   

Total 7,400$          

O&M Cost Estimate: RV Receiving Station

 
 
Operational and maintenance costs should be offset by fees associated with discharging wastewater. 
 
6.11. Priority 11: Project 3 – Replace Headworks Screen.   
 
Operation personnel have requested consideration of a new headworks screen.  The existing automatic 
screen is a bar screen with ¾” bar spacing, which allows some inorganics to pass.  Previously, ½” bar 
spacing was installed, which captured organics resulting in adverse effect to the aerated treatment process.  
Several alternative screens are presented above in Section 4.  The following cost estimate assumes the 
average cost of a new headworks screen and the associated appurtenances. 
 

Table 6.11 – Replace Headworks Capital Cost Estimate 
Replace Headworks Screen Cost Estimates

ID Item Description Unit Quantity Unit Cost Item Cost

A New Headworks Screen ls 1 $150,000 150,000$      

B Remove and Install Screen ls 1 $75,000 75,000$         

C Electrical ls 1 $38,000 38,000$         

D Controls/Integration ls 1 $38,000 38,000$         

Total Estimated Construction Costs 301,000$      

60,200$        

60,200$        

15,050$        

436,450$     

Contingency (20%)

Engineering (20%)

Project Management and Legal  (5%)

Total Project Budget Estimate  
 
Operation and maintenance costs of the headworks screen should not change with the installation of a 
new screen. 
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Expiration Date: 1/31/2012 
Permit Number: 102610 
File Number: 15243 
Pagel of 16 Pages 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
WASTE DISCHARGE PERMIT 

Department of Environmental Quality 
Western Region - Salem Office 

750 Front Street NE, Suite 120, Salem, OR 97301-1039 
Telephone: (503) 378-8240 

Issued pursuant to ORS 468B.050 and The Federal Clean Water Act . 

ISSUED TO: 
Cave Junction, City of 
PO Box 1396 
Cave Junction, OR 97523 

SOURCES COVERED BY THIS PERMIT! 

Type of Waste 
Treated Wastewater 
Reclaimed Water Reuse 

Reclaimed Water Reuse 

Outfall 
Number 

001 
002 

002a 

Outfall 
Location 

R.M. 54.6 
Level II Land 
Application 
Level IV Land 
Application 

FACILITY TYPE AND LOCATION: 
Activated Sludge 
Cave Junction STP 
1300 Sawyer Avenue, Cave Junction 
Treatment System Class: Level III 
Collection System Class; Level H 

EPA REFERENCE NO: OR002833-9 

RECEIVING STREAM INFORMATION: 
Basin: Rogue 
Sub-Basin: Illinois 
Receiving Stream: Illinois River 
LLID: 1240662425495 River Mile 54.6 D 
County: Josephine 

Issued in response to Application No. 977798 received June 29,2006. This permit is issued based on the land use findings 
in the permit record. 

February 28,2007 
J. Ruscranb, Water Quality Manager 

Region North 
Date 

PERMITTED ACTIVITIES 

Until this permit expires or is modified or revoked, the permittee is authorized to construct, install, modify, or operate a 
wastewater collection, treatment, control and disposal system and discharge to public waters adequately treated wastewaters 
only from the authorized discharge point or points established in Schedule A and only in conformance with all the 
requirements, limitations, and conditions set forth in the attached schedules as follows: . 

Page 
Schedule A - Waste Discharge Limitations not to be Exceeded,,.. 2 
Schedule B - Minimum Monitoring and Reporting Requirements , 5 
Schedule C - Compliance Conditions and Schedules 8 
Schedule D - Special Conditions 9 
Schedule F - General Conditions 11 

Unless specifically authorized by this permit, by another NPDES or WPCF permit, or by Oregon Administrative Rule, any 
other direct or indirect discharge of waste is prohibited, including discharge to waters of the state or an underground 
injection control system. 
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SCHEDULEA 

1. Waste Discharge Limitations not to be exceeded after permit issuance. 

a. Treated Effluent Outfall 001 

(1) June 1 - October 31: No discharge to waters of the State except under the following 
conditions: 

• During the month of June, discharge may continue as long as the seven day average stream 
flow exceeds 200 cfs as measured at USGS gage station 14377100 (Illinois River near 
Kerby, OR). Once the seven day average stream flow falls below 200m cfs, discharge is not 
permitted through Outfall 001 for the remainder ofthe season, unless the seven day average 
stream flow rises above 200 cfs in October. When discharging, the effluent limitations for 
the discharge period (November through May) will apply. 

(2) November 1 - May 31: 

Parameter-?-. 
BOD5 

TSS 

•i^^^era^e.Effluent^ •_• 
:^if|: Concentrations •: • 
'•Monthly : ; : : Weekly • 
30 mg/L 45 mg/L 
30 mg/L 45 mg/L 

/Monthly*.;:. 
-••'Average . 
'S& lb/day' 

56 
56 

': Weekly*, •. 
Average 
lb/day 

84 
84 

;;::Daily*7g. 
Maximum:.; 
::-7Tbs1W' 

110 
110 

* Average dry weather design flow to the facility equals 0.52 MGD. Winter mass load limits based 
upon average wet weather design flow to the former facility equaling 0.225 MGD. The daily mass 
load limit is suspended on any day in which the flow to the treatment facility exceeds 1.04 MGD 
(twice the design average dry weather flow ofthe plant). 

(3) 
"•-Other parameters 

E, coli Bacteria 

J*L 
BOD5 and TSS Removal Efficiency 

Excess Thermal Load (October 15-
May 15) 

Limitations 
Shall not exceed 126 organisms per 100 
mL monthly geometric mean. No single 
sample shall exceed 406 organisms per 
100 mL. (SeeNotel) 
Shall be within the range of 6.0 - 9.0 
Shall not be less than 85% monthly 
average for BOD5 and TSS. 
Shall not exceed a weekly average of 4.1 
million Kcals/day (See Note 2) 

(4) No wastes may be discharged or activities conducted that cause or contribute to a violation of 
water quality standards in OAR 340-041 applicable to the Southern Oregon Coastal basin 
except as provided for in OAR 340-045-0080 and the following regulatory mixing zone: 

The regulatory mixing zone is that portion of the Illinois River contained within a band 
extending out 50 feet from the right bank of the river and extending from a point ten feet 
upstream of the outfall to a point 100 feet downstream from the outfall. The Zone of 
Immediate Dilution (ZID) is defined as that portion of the regulatory mixing zone that Is. 
within ten feet ofthe point of discharge. 
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(5) Raw sewage discharges are prohibited to waters ofthe state except as allowed in Schedule F, 
Section B, Condition 6 ofthis permit If an overflow occurs between May 22 and June 1, and 
if the permittee demonstrates to the Department's satisfaction that no increase in risk to 
beneficial uses occurred because ofthe overflow, no violation shall be triggered if the storm 
associated with the overflow was greater than the one-in-five-year, 24-hour duration storm. 

b. Reclaimed Wastewater Outfall 002 (Level II Treatment - (See Note 3) 

(1) No discharge to state waters is permitted. All reclaimed water shall be distributed on land, for 
dissipation by evapotranspiration and controlled seepage by following sound irrigation 
practices so as to prevent: 

a. Prolonged ponding of treated reclaimed water on the ground surface; 

b. Surface runoff or subsurface drainage through drainage tile; 

o. The creation of odors, fly and mosquito breeding or other nuisance conditions; 

d. The overloading of land with nutrients, organics, or other pollutant parameters; and, 

e. Impairment of existing or potential beneficial uses of groundwater. . 

(2) Prior to land application of the reclaimed water, it shall receive at least level II treatment as 
defined in OAR 340-055 to; 

(a) Reduce Total Coliform to 240 organisms per 100 ml in two consecutive samples, and a 
seven-day median of 23 organisms per 100 ml. 

(3) Irrigation shall conform to the irrigation management plan approved by the Department. 

c. Reclaimed Wastewater Outfall 002a (Level IV Treatment - (See Note 3) 

(1) No discharge to state waters is permitted. All reclaimed water shall be distributed on land, for 
dissipation by evapotranspiration and controlled seepage by following sound irrigation 
practices so as to prevent: 

a. Prolonged ponding of treated reclaimed water on the ground surface; 

b. Surfape runoff or subsurface drainage through drainage tile; 

c. The creation of odors, fly and mosquito breeding or other nuisance conditions; 

d. The overloading of land with nutrients, organics, or other pollutant parameters; and, 

e. Impairment of existing or potential beneficial uses of groundwater. 

(2) Prior to land application ofthe reclaimed water, it shall receive at least level IV treatment as 
defined in OAR 340-055 to: 

(a) Reduce Total Coliform to a seven-day median of 2.2 organisms per 100 mL and a 
maximum of 23 organisms per 100 mL. 
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(b). Reduce turbidity to a 24-hour mean of 2 Nephelometric Turbidity Units (NTUs) with no 
more than five percent ofthe samples during a 24-hour period exceeding 5 NTUs. 

(3) Irrigation shall conform to the irrigation management plan approved by the Department. 

d. No activities shall be conducted that could cause an adverse impact on existing or potential beneficial 
uses of groundwater. All wastewater and process related residuals shall be managed and disposed in a 
manner that will prevent a violation ofthe Groundwater Quality Protection Rules (OAR 340-040). 

NOTES: 

1. If a single sample exceeds 406 organisms per 100 mL, then five consecutive re-samples may be taken at four-
hour intervals beginning within 48 hours after the original sample was taken. If the log mean of the five re-
samples is less than or equal to 126 organisms per 100 mL, a violation shall not be triggered. 

2. The Excess Thermal Load limit was based on the average diy weather design flow, an estimated dilution in 
the mixing zone and maximum allowable increase in stream temperature. This permit may be re-opened, and 
the Excess Thermal Load modified up or down, when more accurate effluent dilution data becomes available, 

3. Reclaimed water use for the current facilities (Level II water) must comply with the limitations listed in 
Schedule B(l)(a) for Outfall 002. At such time as the reclaimed water use facilities are upgraded to produce 
Level IV water, the permittee must comply with the limitations listed in Schedule B(l)(b) for Outfall 002a. 
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SCHEDULE B 

1. Minimum Monitoring and Reporting Requirements (unless otherwise approved in writing by the 
Department). 
The permittee shall monitor the parameters as specified below at the locations indicated. The laboratory used 
by the permittee to analyze samples shall have a quality assurance/quality control (QA/QC) program to verify 
the accuracy of sample analysis. If QA/QC requirements are not met for any analysis, the results shall be 
included in the report, but not used in calculations required by this permit. When possible, the permittee shall 
re-sample in a timely manner for parameters failing the QA/QC requirements, analyze the samples, and report 
the results. 

a. Influent 
i i 7 ^ * ^ ^ 

Total Flow (MGD) 
Flow Meter Calibration 
BODs 

TSS 
pH 

• -Minimum Frequency : 

Daily 
Annually 
2/Week 
2/Week 
3/Week 

••••"—Type of Sample ••^^v' 
Measurement 
Verification 
Composite 
Composite 
Grab 

b. Treated Effluent Outfall 001 
'•;v;:i :•••:; 7.7 7v item or &ia^efaPM&£$^S. 

BODs 
TSS 
PH 
E:coli 
UV Unit Lamps On-Line 
Pounds Discharged (BOD5 and TSS) 
Average Percent Removed (BODs and 
TSS) 
Effluent Temperature, Daily Max. 
Effluent Temperature, Average of Daily 
Maximums 
Excess Thermal Load (October 15 - May 
15) • 
Stream Flow 

?•& Minimum Frequency ••- ; 
2/Week 
2/Week 
3/Week 
Weekly 
Daily 
2/Week 
Monthly 

Daily 
Weekly 

Weekly 

Daily (reported as a seven 
day average flow) 

; TypeofSample ' : 

Composite 
Composite \ 
Grab - i 
Grab (See Note 1) j 
Reading (See Note 2) 
Calculation 
Calculation 

Grab (See Note 3) 
Calculation 

Calculation (See Note 4) 

Measurement (See Note 5) 

c. Reclaimed Wastewater Outfall 002 
7^7y7:ĵ :.;.;:;. j ^ e m 0 f p a r a m e | e r 

Quantity Irrigated (inches/acre) 
Quantity Irrigated (MGD) 
UV Unit Lamps On-Line 
PH 
Total Coliform 
Nutrients (TKN, NO2+NO3-N, NH3, Total 
Phosphorus) 

'Minimum FrequehcyJ^L 
Daily 
Daily 
Daily 
2/Week 
1/Week 
Quarterly 

•^7^Typ'e'of Sample ^ :-'\ • 
Measurement 
Measurement 
Reading (See Note 2) 
Grab 
Grab 
Grab 
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d. Reclaimed Wastewater Outfall 002a 
Item or Parameter 

Quantity Irrigated 
(inches/acre) 
UV Unit Lamps On-Line 
PH 
Total Coliform 
Turbidity 
Nutrients (TKN, N02+N03«N, 
NH3, Total Phosphorus) 

7^;-MinimumFrequency 777 
Daily 

Daily 
2/Week 
Daily 
Hourly 
Quarterly 

7^7i:^-Type of Sample ;-^A>M 
Measurement 

Reading (See Note 2) 
Grab 
Grab 
Measurement 
Grab 

e. Sludge Management (Cell #1) 
Item or Parameter P Minimum Frequency.W Type of Sample 7̂ 7 

Sludge Depth in Cell #1 Once prior to December 31 s 

2010 
Representative Measurement 

Reporting Procedures 

a. Monitoring results shall be reported on approved forms. The reporting period is the calendar month. 
Reports must be submitted to the Department's Western Region - Salem office by the 15th day ofthe 
following month. 

State monitoring reports shall identify the name, certificate classification and grade level of each 
principal operator designated by the permittee as responsible for supervising the: wastewater 
collection and treatment systems during the reporting period. Monitoring reports shall also identify 
each system classification as found on page one ofthis permit. 

Monitoring reports shall also include a record ofthe quantity and method of use of all sludge removed 
from the treatment facility and a record of all applicable equipment breakdowns and bypassing. 

Report Submittals 

a. The permittee shall have in place a program to identify and reduce Inflow and infiltration into the 
sewage collection system. An annual report shall be submitted to the Department by February 1 each 
year which details sewer collection maintenance activities that reduce inflow and infiltration. The 
report shall state those activities that have been done in the previous year and those activities planned 
for the following year. 

b. By no later than February 15 of each year, the permittee shall submit to the Department an annual 
report describing the effectiveness ofthe reclaimed water system to comply with approved reclaimed 
water use plan, the rules of Division 55, and the limitations and conditions ofthis permit applicable to 
reuse of reclaimed water. 

c. For any year in which biosolids are land applied, a report shall be submitted to the Department by 
Februaiy 19 ofthe following year that describes solids handling activities for the previous year and 
includes, but is not limited to, the required information outlined in OAR 340-G50-0035(6)(a)-(e). 
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NOTES: 

E. coli monitoring must be conducted according to any of the following test procedures as specified in 
Standard Methods for the Examination of Water and Wastewater, 19th Edition, or according to any test 
procedure that has been authorized and approved in writing by the Director or an authorized representative: 

Method 
mTECagar,MF 
NA-MUG, MF 
Chromogenic Substrate, MPN 
Colilert QT 

Reference 
Standard Methods, 18th Edition 
Standard Methods, 19th Edition 
Standard Methods, 19th Edition 
Idexx Laboratories, Inc. 

Page 
9-29 
9-63 
9-65 

Method Number 
9213 D 
9222 G 
9223 B 

The number of UV lamps on line has a direct correlation with the performance ofthe units. The Permittee has 
two UV units that can be ran separately or In series. The permittee will report daily on the DMR, the number of 
lamps that are on-line (8 total). Reporting will include an additional note on the DMR when the units are run In 
series. Overall performance ofthe units will be based on the E.coli results required on the effluent. 

Permittee Is required in Schedule C.4. ofthis permit to install a continuous temperature monitoring device that 
will enable the permittee to collect daily temperature data in accordance with Schedule B.l.b. ofthis permit. 
Until that time, the permittee will be allowed to report temperature at a minimum frequency of 5 days per 
week and use these data points for a weekly average to be used in the thermal load calculation. 

Calculated as follows: 
(Weekly average of dally maximum effluent temperatures in °C - the numeric criteria of 13°C) X (Weekly 
average of daily flow in MGD) X 3.785 — Excess Thermal load, in Million Kcals/day 

Stream flow measurement must be obtained daily when discharging through Outfall 001 during June or 
October. Measurement must be obtained form the USGS gauge station# 14377100 - Illinois River near Kerby, 
OR. The stream flow shall be reported daily as a running seven day average. 
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SCHEDULE C 

Compliance Schedules and Conditions 

1. By no later than December 31,2007, the permittee shall submit to the Department for review and approval an 
updated plan and time schedule for identifying and reducing inflow. Within 60 days of receiving written 
Department comments, the permittee shall submit a final approvable program and time schedule. The 
program shall consist ofthe following: 

a. A program for identifying and removing all inflow sources into the permittee's sewer system over 
which the permittee has legal control; and 

b. If the permittee does not have the necessary legal authority for all portions of the sewer system or 
treatment facility, a program and schedule for gaming legal authority to require inflow reduction and a 
program and schedule for removing inflow sources. 

c. A plan to budget for and approve an adequate amount of money to be spent each year on I/I 
identification and removal projects. 

2. By no later than February 1,2008, the permittee will update the current septage management plan and submit 
for Department approval. The plan shall include at a minimum, the following: 

a. A method for adequate recordkeeping to describing how the funds generated from accepting septage 
are used to maintain or upgrade the septage station facilities; 

b, Recognition that acceptance of septage is not justification for upsets at the treatment plant or non
compliance with any condition or limitation set forth in the permit. 

3. By no later than March 1,2008, the permittee will submit to the Department a plan and schedule to install a 
pretreatment system that includes screening and grit removal adequate to handle septage received at the 
facility. Upon Department approval of the Plan, the permittee will implement the schedule to complete 
construction. 

4. By no later than June 1,2008, the permittee will install a continuous temperature monitoring device that will 
enable the permittee to collect daily temperature data in accordance with Schedule B.l.b. ofthis permit. Until 
that time, the permittee will be allowed to report temperature a minimum of five days per week and use these 
data points for a weekly average. 

5. Three months prior to start-up ofthe new Level IV reclaimed water use system, permittee must submit a 
reclaimed water use plan for the new reuse facilities for Department approval. 

6. Six months prior to the removal of accumulated solids from the lagoon, the permittee must submit to the 
Department a revised biosolids management plan developed in accordance with Oregon Administrative Rule 
340, Division 50, "Land Application of Domestic Wastewater Treatment Facility Biosolids, Biosolids Derived 
Products, and Domestic Septage". Upon approval of the plan by the Department, the plan shall be 
implemented by the permittee. 

7. The permittee is expected to meet the compliance dates which have been established in this schedule. Either 
prior to or no later than fourteen days following any lapsed compliance date, the permittee shall submit to the 
Department a notice of compliance or noncompliance with the established schedule. The Director may revise 
a schedule of compliance if he/she determines good and valid cause resulting from events over which the 
permittee has little or no control. 
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SCHEDULE D 
Special Conditions 

1. This permit may be modified to incorporate any applicable standard for biosolids use or disposal promulgated 
under section 405(d) of the Clean Water Act, if the standard for biosolids use or disposal is more stringent 
than any requirements for biosolids use or disposal in the permit, or controls a pollutant or practice not limited 
in this permit. 

2. The permittee shall meet the requirements for use of reclaimed water under Division 55, including the 
following: 

a. All reclaimed water shall be managed in accordance with the approved Reclaimed Water Use Plan. 
No substantial changes shall be made in the approved plan without written approval of the 
Department. 

b. No reclaimed water shall be released by the permittee to another person, as defined in Oregon Revised 
Statute (ORS) 468.005, for use unless there is a valid contract between the permittee and that person 
that meets the requirements of OAR 340-055-0015(9). 

c. The permittee shall notify the Department within 24 hours if it is determined that the treated effluent 
is being used in a manner not in compliance with OAR 340-055. When the Department offices are 
not open, the permittee shall report the incident of noncompliance to the Oregon Emergency Response 
System (Telephone Number 1-800-452-0311). 

d. No reclaimed water shall be made available to a person proposing to recycle unless that person 
certifies in writing that they have read and understand the provisions in these rules. This written 
certification shall be kept on file by the sewage treatment system owner and be made available to the 
Department for inspection. 

3. Unless otherwise approved in writing by the Department, a deep-rooted, permanent grass cover shall be 
maintained on the land irrigation area at all times. Grass shall be periodically cut and removed to ensure 
maximum evapotranspiration and nutrient capture. 

4. The. permittee shall comply with Oregon Administrative Rules (OAR), Chapter 340, Division 49, 
"Regulations Pertaining To Certification of Wastewater System Operator Personnel" and accordingly: 

a. The permittee shall have its wastewater system supervised by one or more operators who are certified 
in a classification anc] grade level (equal to or greater) that corresponds with the classification 
(collection and/or treatment) ofthe system to be supervised as specified on page one ofthis permit. 

Note: A "supervisor" is defined as the person exercising authority for establishing and executing the specific 
practice and procedures of operating the system in accordance with the policies of the permittee and 
requirements of the waste discharge permit. "Supervise" means responsible for the technical operation 
of a system, which may affect its performance or the quality of the effluent produced. Supervisors are 
not required to be on-site at all times. 

b. The permittee's wastewater system may not be without supervision (as required by Special Condition 
4,a. above) for more than thirty days. During this period, and at any time that the supervisor is not 
available to respond on-site (i.e. vacation, sick leave or off-call), the permittee must make available 
another person who is certified at no less than one grade lower then the system classification. 

c. If the wastewater system has more than one daily shift, the permittee shall have the shift supervisor, if 
any, certified at no less than one grade lower than the system classification. 
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d. The permittee is responsible for ensuring the wastewater system has a properly certified supervisor 
available at all times to respond on-site at the request ofthe permittee and to any other operator. 

e. The permittee shall notify the Department of Environmental Quality in writing within thirty days of 
replacement or redesignation of certified operators responsible for supervising wastewater system 
operation. The notice shall be filed with the Water Quality Division, Operator Certification Program, 
400 East Scenic Drive, Suite 307, The Dalles, OR 97058. This requirement is in addition to the 
reporting requirements contained under Schedule B ofthis permit. 

f. Upon written request, the Department may grant the permittee reasonable time, not to exceed 120 
days, to obtain the services of a qualified person to supervise the wastewater system. The written 
request must include justification for the time needed, a schedule for recruiting and hiring, the date 
the system supervisor availability ceased and the name of the alternate system supervisor(s) as 
required by 4.b. above. 

5. The permittee shall not be required to perform a hydrogeologlc characterization or groundwater monitoring 
during the term ofthis permit provided: 

a, The facilities are operated in accordance with the permit conditions; and, 

b. There are no adverse groundwater quality impacts (complaints or other indirect evidence) resulting 
from the facility's operation. 

If warranted, at permit renewal the Department may evaluate the need for a full assessment ofthe facilities 
impact on groundwater quality. 

6. Upon Department approval ofthe Septage Management Plan required in Schedule C.2. ofthis permit, the plan 
will become part ofthis permit. The permittee will discontinue acceptance of sludge at the facility should this 
activity create conditions which lead to non-compliance with permit limitations and conditions. 

7. The permittee shall notify the DEQ Western Region - Medford Office (phone: (541) 776-6010) in accordance 
with the response times noted in the General Conditions ofthis permit, of any malfunction so that corrective 
action can be coordinated between the permittee and the Department. 
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SCHEDULE F 
NPDES GENERAL CONDITIONS - DOMESTIC FACILITIES 

SECTION A. STANDARD CONDITIONS 

1. Duty to Comply with Permit 
The permittee must comply with all conditions ofthis permit. Failure to comply with any permit condition is a violation of the 
Clean Water Act, Oregon Revised Statutes (ORS) 468B.025, and 40 Code of Federal Regulations (CFR) Section 122.41(a), 
and grounds for an enforcement action. Failure to comply is also grounds for the Department to modify, revoke, or deny 
renewal of a permit. 

2. Penalties for Water Pollution and Permit Condition Violations 
0R$468TT4O~allGWs the Department to impose civil penalties up to $10,000 per day for violation of a term, condition, or 
requirement of a permit. Additionally 40 CFR 122.41 (A) provides that any person who violates any permit condition, term, 
or requirement may be subject to a federal civil penalty not to exceed $25,000 per day for each violation. 

Under ORS 468.943 and 40 CFR 122.41(a), unlawful water pollution, if committed by a person with criminal negligence, is 
punishable by a fine of up to $25,000 imprisonment for not more than one yew, or both. Each day on which a violation 
occurs or continues is a separately punishable offense. 

Under ORS 468.946, a person who knowingly discharges, places, or causes to be placed any waste info the waters ofthe state 
or in a location where the waste is likely to escape into the waters ofthe state is subject to a Class B felony punishable by a 
fine not to exceed $200,000 and up to 10 years in prison. Additionally, under 40 CFR 122.41(a) any person who knowingly 
discharges, places, or causes to be placed any waste into the waters of the state or in a location where the waste is likely to 
escape into the waters ofthe state is subject to a federal civil penalty not to exceed $100,000, and up to 6 years in prison. 

3. Duty to Mitigate 
The permittee must take all reasonable steps to minimize or prevent any i 
permit that has a reasonable likelihood of adversely affecting human health i 
the Department, the permittee must correct any adverse impact on the environment or numan neaisn resulting irom 
noncompliance with this permit, including such accelerated or additional monitoring as necessaiy to determine the nature and 
impact ofthe noncomplying discharge. 

4. Duty to Reapply 

If the permittee wishes to continue an activity regulated by this permit after the expiration date ofthis permit, the permittee 
must apply for and have the permit renewed. The application must be submitted at least 180 days before the expiration date 
of this permit. 

The Department may grant permission to submit an application less than 180 days in advance but no later than the permit 
expiration date. 

5. Permit Actions 
This permit may be modified, revoked and reissued, or terminated for cause including, but not limited to, the following: 
a. ' Violation of any term, condition, or requirement ofthis permit, a rule, or a statute 
b. Obtaining this permit by misrepresentation or failure to disclose folly all material facts 
c. A change in any condition that requires either a temporary or permanent reduction or elimination ofthe authorized 

discharge 
d. The pennittee is identified as a Designated Management Agency or allocated a wasteload under a Total Maximum 

Daily Load (TMDL) 
e. New information or regulations 
f. Modification of compliance schedules 

f Requirements of permit reopener conditions 

Correction of technical mistakes made in determining permit conditions 
i. Determination that the permitted activity endangers human health or the environment . 

j . Other causes as specified in 40 CFR 122.62,122.64, and 124.5 
The filing of a request by the permittee for a permit modification, revocation or reissuance, termination, or a notification of 
planned changes or anticipated noncompliance, does not stay any permit condition. 

6. Toxic Pollutants 
Hie permittee must comply with any applicable effluent standards or prohibitions established under Oregon Administrative 
Rules (OAR) 340-041-0O33 for toxic pollutants within the time provided in the regulations that establish those standards or 
prohibitions, even if the permit has not yet been modified to incorporate the requirement. 

7. PropertyRights and Other Legal Requirements 
Thei issoanceof- this permit does not convey any property rights of any sort, or any exclusive privilege, or authorize any injury 
to persons or property or invasion of any other private rights, or any infringement of federal, tribal, state, or local laws or 
regulations. 

8. Permit References 
ExcepOor effluent standards or prohibitions established under OAR 340-041-0033 for toxic pollutants and standards for 
sewage sludge use or disposal established under Section 405(d) ofthe Clean Water Act, all rules and statutes refen-ed to in 
this permit are those in effect on the date this permit is issued. 
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9. Permit Fees 
The permittee must pay the fees required by Oregon Administrative Rules. 

SECTION B, OPERATION AND MAINTENANCE OF POLLUTION CONTROLS 

1. Proper Operation and Maintenance 
The permittee"must at all times properly operate and maintain all facilities and systems of treatment and control (and related 
appurtenances) that are installed or used by the permittee to achieve compliance with the conditions ofthis permit. Proper 
operation and maintenance also includes adequate laboratory controls ana appropriate quality assurance procedures. This 

§revision requires the operation of back-up or auxiliary facilities or similar systems that are installed by a permittee only when 
le operation is necessaiy to achieve compliance with the conditions ofthe pennit. 

2. Need to Halt or Reduce Activity Not a Defense 
For industrial or commercial facilities, upon reduction, loss, or failure of the treatment facility, the permittee must to the 
extent necessary to maintain compliance with its permit, control production or all discharges or both until the facility is 
restored or an alternative method of treatment is provided. This requirement applies, for example, when the primary source of 
power ofthe treatment facility fails or is reduced or lost. It is not a defense for a permittee in an enforcement action that it' 
would have been necessaiy to halt or reduce the permitted activity in order to maintain compliance with the conditions ofthis 
permit. 

3. Bypass of Treatment Facilities 

a. Definitions 
(!) "Bypass" means intentional diversion of waste streams from any portion ofthe treatment facility. The term 

"bypass" does not apply if the diversion does not cause effluent limitations to be exceeded, provided the 
diversion is to allow essential maintenance to assure efficient operation or the diversion is due to nonuse of 
nonessential treatment units or processes at the treatment facility. 

(2) "Severe property damage" means substantial physical damage to property, damage to the treatment 
facilities or treatment processes that causes them to become inoperable, or substantial and permanent loss 
of natural resources that can reasonably be expected to occur in the absence of a bypass. Severe property 
damage does not mean economic loss caused hy delays in production. 

b. Prohibition of bypass. 
(1) Bypass isjsrohibited unless: 

W -. -
retention of untreated wastes, or maintenance during normal periods of equipment downtime. 
This condition is not satisfied if adequate backup equipment should have been installed in the 
exercise of reasonable engineering judgment to prevent a bypass that occurred during normal 

' General Condition B.3.c. 
(2) The Department may approve an anticipated bypass, after considering its adverse effects and any 

alternatives to bypassing, when the Department determines that it wili meet the three conditions listed 
above in General Condition B.3.b.(l). 

c. Notice and request for bypass. 
(1) Anticipated bypass. If the permittee knows in advance ofthe need for a bypass, a written notice must be 

submitted to the Department at least ten days before the date ofthe bypass. 
(2) Unanticipated bypass. The permittee must submit notice of an unanticipated bypass as required in General 

Condition D.5. 

4. Upset 

a. Definition. "Upset" means an exceptional incident in which there is unintentional and temporary noncompliance 
with technology based pennit effluent limitations because of factors beyond the reasonable control ofthe permittee. 
An upset does not include noncompliance to the extent caused by operation error, improperly designed treatment 
facilities, inadequate treatment facilities, lack of preventative maintenance, or careless or improper operation. 

b. Effect of an upset. An upset constitutes an affirmative defense to an action brought for noncompliance with such 
technology-based permit effluent limitations if the requirements of General Condition B.4.c are met. No 
determination made during administrative review of claims that noncompliance was caused by upset, and before an 
action for noncompliance, is final administrative action subject to judicial review. 

c. Conditions necessary for a demonstration of upset, A permittee who wishes to establish the affirmative defense of 
upset must demonstrate, through properly signed, contemporaneous operating logs, or other relevant evidence that: 
(1) An upset occurred and that the permittee can identify the causes(s) ofthe upset; 
(2) The permitted facility was at the time being properly operated; 
(3) The permittee submitted notice ofthe upset as required in General Condition D.5, hereof (24-hour notice); 

and 
(4) The permittee complied with any remedial measures required under General Condition A.3 hereof. 

5. 

d. Burden of proof. In any enforcement proceeding the permittee seeking to establish the occurrence of an upset has 
the burden of proof. 

Treatment of Single Operational Upset 
For purposes ofthis permit, A SingleOperational Upset that leads to simultaneous violations of more than one pollutant 
parameter will be treated as a single violation. A single operational upset is an exceptional incident that causes simultaneous, 
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unintentional, unknowing (not the result of a knowing act or omission), temporary noncompliance with more than one Clean 
Water Act effluent discharge pollutant parameter. A single operational upset does not include Clean Water Act violations 
involving discharge without a MPDES permit or noncompliance to the extent caused by improperly designed or inadequate 
treatment facilities. Each day of a single operational upset is a violation. 

6. Overflows from Wastewater Conveyance Systems and Associated Pump Stations 

a. Definitions 
(1) "Overflow" means the diversion and discharge of waste streams from any portion ofthe wastewater 

conveyance system including pump stations, through a designed overflow device or structure, other than 
discharges to the wastewater treatment facility. 

(2) "Severe property damage" means substantial physical damage to property, damage to the conveyance 
system or pump station which causes them to Become inoperable, or substantial and permanent loss of 
natural resources which can reasonably be expected to occur In the absence of an overflow. 

(3) "Uncontrolled overflow" means the diversion of waste streams other than through a designed overflow 
device or structure, for example to overflowing manholes or overflowing into residences, commercial 
establishments, or industries that may be connected to a conveyance system. 

b. Prohibition of storm related overflows. Storm related overflows of raw sewage are prohibited to waters ofthe State. 
However, the Environmental Quality Commission (EQC) recognizes that it is impossible to design and construct a 
conveyance system that will prevent overflows under all storm conditions. The State of Oregon has determined that 
all wastewater conveyance systems should be designed to transport storm events up to a specific size to the treatment 
facility. Therefore, such storm related overflows will not be considered a violation ofthis pennit if: 
(1) The permittee has conveyance and treatment facilities adequate to prevent overflows except during a storm 

event greater than the one-in-five-year, 24-hour duration storm from November 1 through May 21 and 
except during a storm event greater than the one~in~ten~year, 24-hour duration storm from May 22 
through October 31. However, overflows during a storm event less than the one-in-five-year, 24-hour 
duration storm from November I through May 21 are also not permit violations if, the permittee had 
separate sanitary and storm sewers on January 10,1996, had experienced sanitary sewer overflows due to 
inflow and infiltration problems, and has submitted an acceptable plan to the Department to address these 
sanitaiy sewer overflows by January 1,2010; 

(2) The permittee has provided the highest and best practicable treatment and/or control of wastes, activities, 
and flows and has properly operated the conveyance and treatment facilities in compliance with General 
Condition B.L; 

(3) The permittee has minimized the potential environmental and public health impacts from the overflow; and 
(4) The permittee has properly maintained the capacity ofthe conveyance system. 

c. Prohibition of other overflows. All overflows other than stormwater-related overflows (discussed in Schedule F, 
Section B, Condition 6.b.) are prohibited unless: 
(1) Overflows were unavoidable to prevent an uncontrolled overflow, loss of life, personal injury, or severe 

property damage; 
(2) There were no feasible alternatives to the overflows, such as the use of auxiliary pumping or conveyance 

systems, or maximization of conveyance system storage; and 
(3) The overflows are the result of an upset as defined in General Condition B.4. and meeting all requirements 

ofthis condition. 

d. Uncontrolled overflows are prohibited where wastewater is likely to escape or be carried into the waters ofthe State 
by any means. 

e. Reporting required. Unless otherwise specified in writing by the Department, all overflows and uncontrolled 
overflows must be reported orally to the Department within 24 hours from the time the permittee becomes aware of 
the overflow. Reporting procedures are described in more detail in General Condition D.5. Reports concerning 
storm related overflows must include information about the amount and intensity ofthe rainfall event causing the 
overflow. 

1- Public Notification of Effluent Violation or Overflow 
Ifeffluent limitations specified in this permit are exceeded or an overflow occurs, upon request by the Department, the 
permittee must take such steps as are necessary to alert the public about the extent and nature of the discharge. Such steps 
may include, but are not limited to; posting ofthe river at access points and other places, news releases, andpaid 
announcements on radio and television. 

8. Removed Substances 
Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or control of wastewaters must be 
disposed of m such a manner as to prevent any pollutant from such materials from entering waters ofthe state, causing 
nuisance conditions, or creating a public health hazard. 

SECTION C. MONITORING AND RECORDS 

1. Representative Sampling 
Sampling and measurements taken as required herein must be representative ofthe volume and nature ofthe monitored 
discharge. All samples must be taken at the monitoring points specified in this permit, and shall be taken, unless otheiwise 
specified, before the effluent joins or is diluted by any other waste stream, body of water, or substance. Monitoring points 
may not oe changed without notification to and the approval ofthe Department. 
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2. Flow Measurements 
Appropriate flow measurement devices and methods consistent with accepted scientific practices must be selected and used to 
ensure the accuracy and reliability of measurements ofthe volume of monitored discharges. The devices must be installed, 
calibrated and maintained to insure that the accuracy ofthe measurements is consistent with the accepted capability of that 
type of device. Devices selected must be capable of measuring flows with a maximum deviation of less than ± 10 percent 
worn true discharge rates throughout the range of expected discharge volumes. 

3. Monitoring Procedures 
Monitoring must be conducted according to test procedures approved under 40 CFR part 136, unless other test procedures 
have been specified in this permit. 

4. Penalties of Tampering 
The Clean Water Act provides that any person who falsifies, tampers with, or knowingly renders inaccurate any monitoring 
device or method required to be maintained under this permit may, upon conviction, be punished by a fine of not more than 
$10,000 per violation, imprisonment for not more than two years, or both. If a conviction of a person is for a violation 
committed after a first conviction of such person, punishment is a fine not more than $20,000 per day of violation, or by 
imprisonment of not more than four years, or both. 

5. Reporting of Monitoring Results 
Monitoring results must be summarized each month on a Discharge Monitoring Report form approved by the Department. 
The reports must be submitted monthly and are to be mailed, delivered or otheiwise transmitted by the 15th day ofthe 
following month unless specifically approved otherwise in Schedule B ofthis permit. 

6. Additional Monitoring by the Permittee 
If the permittee monitors any pollutant more frequently than required by this permit, using test procedures approved under 40 
CFR part 136 or as specified m this permit, the results ofthis monitoring must be included in the calculation and reporting of 
the data submitted in the Discharge Monitoring Report. Such mcreaseiffrequency must also be indicated. For a pollutant 
parameter that may be sampled more than once per day (e.g., Total Chlorine Residual), only the average daily value must be 
recorded unless otherwise specified in this permit. 

7. 
; that require averaging of measurements must utilize an arithmetic mean, except for bacteria 

which shall be averaged as specified in this permit. 

8. Retention of Records 
Except for records of monitoring information required by this permit related to the permittee's sewage sludge use and disposal 
activities, which shall be retained for a period ofat least five years (or longer as required by 40 CFR part 503). The permittee 
must retain records of all monitoring information, including: all calibration, maintenance records, ail original strip chart 
recordings for continuous monitoring instrumentation, copies of all reports required by this permit, and records of all data 
used to complete the application for this permit for a period ofat least 3 years from the date ofthe sample, measurement, 
report, or application. This period may be extended by request ofthe Department at any time. 

9. Records Contents 

Records of monitoring information must include: 
a. The date, exact place, time, and methods of sampling or measurements; 
b. The individuals) who performed the sampling or measurements; 
c. The date(s) analyses were performed; 
d. The individuals) who performed the analyses; 
e. The analytical techniques or methods used; and 
f. The results of such analyses. 

10. Inspection and Entry 

The permittee must allow the Department representative upon the presentation of credentials to: 
a. Enter upon the permittee's premises where a regulated facility or activity is located or conducted, or where records 

must be kept under the conditions ofthis permit; 
b. Have access to and copy, at reasonable times, any records that must be kept under the conditions of this permit; 
c. Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), practices, or 

operations regulated or required under this permit, and 
d. Sample or monitor at reasonable times, for the purpose of assuring permit compliance or as otheiwise authorized by 

state law, any substances or parameters at any location. 

SECTION P. REPORTING REQUIREMENTS 

1. Planned Changes 
The permittee must comply with OAR chapter 340, division 52, "Review of Plans and Specifications" and 40 CFR Section 
122.41(1) (1), Except where exempted under OAR chapter 340, division 52, no construction, installation, or modification 
involving disposal systems, treatment works, sewerage systems, or common sewers may be commenced until the plans and 
specifications are submitted to and approved by the Department. The permittee must give notice to the Department as soon as 
possible of any planned physical alternations or additions to the permitted facility. 

2. Anticipated Noncompliance 
The permittee must give advance notice to the Department of any planned changes in the permitted facility or activity that 
may result in noncompliance with permit requirements. 
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3. Transfers 
TKis permit may be transferred to a new permittee provided the transferee acquires a property interest in the permitted activity 
and agrees in writing to fully comply with all the terms and conditions ofthe permit and the rules ofthe Commission. No 
permit may be transferred to a third party without prior written approval from the Department. The Department may require 
modification, revocation, and reissuance ofthe permit to change the name ofthe permittee and incorporate such other 
requirements as may be necessary under the Clean Water Act (see 40 CFR Section 122.61; in some cases, modification or 
revocation and reissuance is mandatory).. The permittee must notify the Department when a transfer of property interest takes 
place. 

4. Compliance.Schedule 
Reports of compliance or noncompliance with, or any progress reports on interim and final requirements contained in any 
compliance schedule ofthis permit must be submitted no later than 14 days following each schedule date. Any reports of 
noncompliance must include the cause of noncompliance, any remedial actions taken, and the probability of meeting the next 
scheduled requirements. 

5. Twenty-Four, H.oui' Reporting 
The permittee must report any noncompliance that may endanger health or the environment. Any information must be 
provided orally (by telephone) within 24 hours, unless otherwise specified in this permit, from the time the permittee becomes 
aware ofthe circumstances. During normal business hours, the Department's Regional office must be called. Outside of 
normal business hours, the Department must be contacted at 1 -800-452-0311 (Oregon Emergency Response System). 

A written submission must also be provided within 5 days ofthe time the permittee becomes aware ofthe circumstances. 
Pursuant to ORS 468.959 (3) (a), if the permittee is establishing an affirmative defense of upset or bypass to any offense under 
ORS 468.922 to 468.946, delivered written notice must be made to the Department or other agency with regulatory 
jurisdiction within 4 (four) calendar days ofthe time the permittee becomes aware ofthe circumstances. The written 
submission must contain: 
a. A description ofthe noncompliance and its cause; 
b. The period of noncompliance, including exact dates and times; 
c. The estimated time noncompliance is expected to continue if it has not been corrected; 
d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence ofthe noncompliance; and 
e. Public notification steps taken, pursuant to General Condition B.7 

The following must be included as information that must be reported within 24 hours under this paragraph: 
f. Any unanticipated bypass that exceeds any effluent limitation in this permit; 
g. Any upset that exceeds any effluent limitation in this permit; 
E. Violation of maximum daily discharge limitation for any ofthe pollutants listed by the Department in this permit; 

and 
i. Any noncompliance that may endanger human health or the environment. 

The Department may waive the written report on a case-by-case basis if the oral report has been received within 24 hows. 

6. OtherNoncompliance 
The permittee must report all instances of noncompliance not reported under General Condition D,4 or D.5, at the time 
monitoring reports are submitted. The reports must contain: 
a. A description ofthe noncompliance and its cause; 
b. The period of noncompliance, including exact dates and times; 
c. The estimated time noncompliance is expected to continue if it has not been corrected: and 
d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence ofthe noncompliance. 

7- Duty, to.Provide .Information 
The permittee must furnish to the Department within a reasonable time any information that the Department may request to 
determine compliance with this permit. The permittee must also furnish to the Department, upon request, copies of records 
required to be kept by this permit. 

Other Information: When the permittee becomes aware that it has failed to submit any relevant facts or has submitted 
incorrect information in a permit application or any report to the Department, it must promptly submit such facts or 
information. 

8. Signatory Requirements, 
AH applications, reports or information submitted to the Department must be signed and certified in accordance with 40 CFR 
Section 122.22. 

9; Falsification pf Information 
Under ORS 468.953, any person who knowingly makes any false statement, representation, or certification in any record or 
other document submitted or required to be maintained under this permit, including monitoring reports or reports of 
compliance or noncompliance, is subject to a Class C felony punishable by a fine not to exceed $100,000 per violation and up 
to 5 years in prison. Additionally, according to 40 CFR 122.41(^(2)^ any person who knowingly makes any false statement, 
representation, or certification in any recorder other document submitted or required to be maintained under this permit 
including monitoring reports or reports of compliance or non-compliance shall, upon conviction, be punished by a federal 
civil penalty not to exceed $10,000 per violation, or by imprisonment for not more than 6 months per violation, or by both. 

10. Changes to Indirect Dischargers 
The pennittee must provide adequate notice to the Department ofthe following; 
a. Any new introduction ofpollutants into the POTW from an indirect discharger which would be subject to section 

301 or 306 ofthe Clean Water Act if it were directly discharging those pollutants and; 
b. Any substantial change in the volume or character of pollutants being introduced into the POTW by a source 

introducing pollutants into the POTW at the time of issuance ofthe pennit. 
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c. For the purposes ofthis paragraph, adequate notice shall include information on (i) the quality and quantity of 
effluent introduced into the POTW, ana (ii) any anticipated impact ofthe change on die quantity or quality of 
effluent to be discharged from the POTW. 

SECTION E. DEFINITIONS 

1. BOD means five-day biochemical oxygen demand. 
2. CBOD means five day carbonaceous biochemical oxygen demand 
3. TSS means total suspended solids. 
4. "Bacterid' includes out is not limited to fecal coliform bacteria, total coliform bacteria, and E. coli bacteria. 
5. FC means fecal coliform bacteria. 
6. Total residual chlorine means combined chlorine forms plus free residual chlorine 
7. Technology based permit effluent limitations means technology-based treatment requirements as defined in 40 CFR Section 

125,3, ana concentration and mass load effluent limitations that are based on minimum design criteria specified in OAR 
Chapter 340, Division 41. 

8. mg/l means milligrams per liter. 
9. kg. means kilograms, 
10. nr/d means cubic meters per day. 
11. MGD means million gallons per day. 
12. 24-hour Composite sample means a sample formed by collecting and mixing discrete samples taken periodically and based on 

time or flow. The sample must be collected and stored in accordance with 40 CFR part 136, 
13. Grab sample means an individual discrete sample collected over a period of time not to exceed 15 minutes. 
14. Quarter means January through March, April through June, July through September, or October through December. 
15. Month means calendar month. 
16. Week means a calendar week of Sunday through Saturday. 
17. POTWm&ms a publicly owned treatment works. 
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INTRODUCTION 

City of Cave Junction operates a wastewater treatment facility located in Cave Junction, Oregon. Wastewater is 
treated and discharged to the Illinois River at River Mile 54.6 in accordance with National Pollutant Discharge 
Elimination System (NPDES) Permit number 102610, The Permit for the facility was issued on October 9, 2002 and 
expires on December 31,2006. The permit will remain in effect until action is taken on this renewal application. 

The Department received a renewal application on November 15, 2006. A renewal permit is necessary to discharge to 
state waters pursuant to provisions of Oregon Revised Statutes (ORS) 468B.050 and the Federal Clean Water Act. 
The Department proposes to renew the permit. 

FACILITY DESCRD7TION 

Background 

The Cave Junction wastewater treatment facility (WWTF) was originally placed into operation in 1963. The 
facility consisted of stabilization lagoons with chlorination and discharge to the Illinois River in the winter. 
Population growth increased the flows to the lagoon, to the point where effluent could not always be held for the 
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entire summer season. In addition, permit limits could not be consistently met during the discharge season. An 
expansion was completed 1977 which included the construction of a Cantex package activated sludge plant with 
chlorination and winter discharge. The City still utilized the stabilization lagoons for high flow events that 
exceeded the peak hydraulic capacity of the plant (0.3 MGD), 

By the mid 1990's population growth had again increased the flows beyond the capacity of the package plant, hi 
addition, the package plant had reached the end of its useful lifespan and was wearing out. A completely new plant 
was designed and built in 1998. Once the new plant was on-line, the old plant was demolished. The only part of the 
old plant that was retained was the effluent holding pond. 

ZF* T 

\ \ 

t 
5 
I 

T 

Irl/V* 

.& 

KEMY 

•-.A - > — < < 

A 
\. Pomeroy 
\Dam 

i f f A ^ ^ 4 J : ^ ^ ^ - 1 : ' U J l^xl j . VIL, 

L—4. . , 

\ 

l flu i iv^,*- i ^ 

s—T ^ M p ^ " .T-M 
ausGS 

Current Facility Description 

The collection system has four lift stations that pump flow to the headworks of the facility. Flow enters the plant 
through the headworks which consist of a hand raked and mechanical bar screen which goes to an auger type 
screenings compactor. Flow is then measured by a parshall flume and ultrasonic flow measurement device, and is 
followed by grit removal. Wastewater then enters a two basin anoxic/anaerobic selector activated sludge process, 
The process utilizes fine bubble diffusers in the basins. This is followed by clarification in two 45' diameter 
secondary clarifiers and ultraviolet disinfection before winter discharge to Outfall 001 (Illinois River) or summer 
discharge to Outfall 002 (irrigation to golf course). Sludge from the process is wasted to an aerated sludge lagoon 
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and then stored in a facultative sludge lagoon. Sludge has not yet been removed from the lagoon since it was built 
as part of the new plant, 

The former three cell lagoon system is utilized for summer storage prior to being pumped to the irrigation lagoon at 
the Illinois Valley Golf Course. A predetermined level is maintained in the lagoon during the summer months to 
protect the integrity of the lagoon lining. The lagoons are emptied as much as is possible in the winter months and 
used as stormwater storage for the facility. 

The design average dry weather flow (DADWF) of the plant is 0.52 MGD and the design average wet weather 
design flow (DAWWF) is 0.87 MGD, with room for expansion for future population growth. The design flows 
were determined by the engineer who designed the facility. It is the estimated maximum flow during the two 
periods (expressed as a daily average flow), at which the design engineer expects the treatment facility can still 
consistently meet all effluent limits. The current actual average dry weather flow for June 1 to October 31, for the 
past two years, is 0.196 MGD and the current actual wet weather flow for November 1 to May 31 is 0.369 MGD 
with a maximum daily flow of 1.725 MGD. See the section on Inflow and Infiltration for a further discussion of 
winter flows and hydraulic capacity issues. 

Operational Problems 

Headworks 

The bar openings for the screen in the headworks of the plant are a bit small for the facility and excess material that 
should be processed in the plant tends to hang up on the screen. Funds to replace the screen have not been available 
to date. The rakings go through a washer unit before going to a dumpster for landfill disposal. Because of the 
excess material captured by the screen, the washer is overloaded and is not doing as efficient a job as it should. 
The screen should be modified or replaced when funding becomes available. 

UV Disinfection System 

There have been problems with the UV system during low flows to the plant, particularly during low summertime 
flows. At these times the stock effluent weir does not keep the UV bulbs submerged, causing the bulbs to overheat 
and burn out. The staff have added a removable plate to the weir that maintains a higher water level past the bulbs. 
This does, however, affect the accuracy of the effluent flow meter. The plant staff have attempted to re-calibrate the 
effluent meter; however, the accuracy may be questionable under these circumstances. This permit will require 
only influent flow measurement to be used for compliance purposes because of the unreliability of the effluent 
meter caused by these conditions. 

Storage Lagoons 

The site has three effluent storage lagoons, which are the only remaining part of the old treatment facility. All three 
are reportedly lined with clay. During the most recent inspection, bank condition on all three appeared good with 
no slumping or erosion noted. There are no valves between the lagoons, so they essentially function as one large 
lagoon. 

The effluent from the storage ponds can be directed to Outfall (001) or (002), however if any of the stored effluent 
has not previously met the disinfection limits prior to storage, the contents of the storage lagoons must be returned 
back to the plant and meet discharge requirements prior to discharge. 

Typical operation therefore requires that once river discharge is permitted starting November 1st of each year, the 
contents of the storage lagoons are pumped back up to the treatment plant headworks, reprocessed through the 
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plant, and discharged to the Illinois River. The City is looking into adding the necessary equipment to be able to re
use (irrigate) the storage lagoon contents, which would save considerable labor and expense of re-processing this 
effluent. The Department recommends this modification/upgrade be completed as soon as funds become available. 

Septage Management 

The permittee has a Septage management plan, but the plan has not been updated or made current for some time. 
Acceptance of septage at the facility is allowed; however, the management of the septage itself and the facility need 
to be modified accordingly to ensure that acceptance of septage does not result in violations of the permit, or create 
problems for the rest of the treatment plant or its treatment efficiency. 

To ensure that proper management of septage is incorporate into the permit and that the facilities are maintained in 
a manner that deals properly with septage, Schedule C of the permit requires the following: 

• By no later than February 1, 2008 the permittee will update the current septage management plan and 
submit for Department approval. The plan shall include at a minimum, the following: 

a. A method for adequate recordkeeping to describing how the funds generated from accepting 
septage are used to maintain or upgrade the septage station facilities; 

b. Recognition that acceptance of septage is not justification for upsets at the treatment plant or non
compliance with any condition or limitation set forth in the permit; 

• By no later than March 1,2008, the permittee will submit to the Department a plan and schedule to install a 
pretreatment system that includes screening and grit removal adequate to handle septage received at the 
facility. Upon Department approval of the Plan, the permittee will implement the schedule to complete 
construction. 

Facility Classification 

OAR 340-49-025 lists the criteria for classification of wastewater treatment plants based on parameters including, 
but not limited to type and complexity of process, design flow, population served, and effluent requirements. 
Based on an evaluation (see Attachment #2), the treatment facility has been classified as a Class III system. This 
classification is the same as the current permit. Treatment plant supervisor and operator(s) classification 
requirements will need to meet the necessary criteria for this level of classification. The collection system 
classification also remains the same (Level II). 

Biosolids Management and Utilization 

Waste sludge accumulates in a facultative sludge lagoon. A Biosolids Management Plan must be submitted six 
months prior to removing any biosolids from the lagoon. It is anticipated that biosolids will be land applied at 
agronomic rates after approval of application sites and a biosolids management plan by the Department. 

No beneficial land application will be allowed under this permit until a Biosolids Management Plan is submitted by 
the permittee and is approved by the Department. The Biosolids Management Plan will ensure compliance with the 
federal biosolids regulations (40 CFR Part 503). 

Biosolids are handled in a two-stage process. The first stage is aerobic digestion. Waste secondary sludge is 
pumped to the aerobic digester which is surface aerated and is designed for a retention time of 60 days with a 1.5% 
solids inventoiy. The digester is an open lagoon, with four floating mixers (aerators). The mixers are on timers, and 
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the timers and number of running units are seasonally adjusted to maintain proper dissolved oxygen levels and 
minimise odors. The aerobic digester lagoon is lined with a synthetic liner. 

After digestion, the contents are transferred to the Facultative Sludge Lagoon (FSL). The FSL is not equipped with 
aerators at this time, but is also lined with a synthetic material. The wiring is in place to add aerators in the future if 
needed, Decant from the FSL flows back to the headworks. The control valve is normally left open, maintaining the 
FSL at a constant level. The lagoon has been in service since 1998, and has not yet required solids to be removed. 
Solids accumulation was measured last year, and there is currently about eighteen inches of solids in the FSL, The 
depth is maintained at twelve feet, so there is a large amount of capacity remaining. 

The permittee will be required to measure and report the biosolids accumulation in the lagoon once during this 
permit cycle prior to December 31, 2010. It is not anticipated that the permittee will have to remove sludge from 
the lagoon during this permit cycle. 

Reclaimed Water 

Treated wastewater may be beneficially land applied through Outfall 002. The permittee currently stores water in a 
lagoon which is then pumped to the 58 acre golf course adjacent to the treatment plant for irrigation of treated 
wastewater that meets Level II treatment requirements. The City has a contract with the golf course to apply the 
reclaimed water. This is in accordance with the requirements of OAR Chapter 340, Division 55, "Regulations 
Pertaining to the Use of Reclaimed Water (Treated Effluent) from Sewage Treatment Plants". 

The current permits requires that the wastewater receive secondary treatment and disinfection to reduce Total 
Coliform to a seven day median of no greater than 23 organisms/100 mL with no two consecutive samples 
exceeding 240 organisms/100 mL. 

The permittee is planning to build new treatment facilities that will treat to Level IV reclaimed water as follows: 

(a) Reduce Total Coliform to a seven-day median of 2.2 organisms per 100 mL and a maximum of 23 
organisms per 100 mL. 

(b) Reduce turbidity to a 24-hour mean of 2 Nephelometric Turbidity Units (NTUs) with no more than five 
percent of the samples during a 24-hour period exceeding five NTUs. 

Schedule C of the proposed permit requires that the City submit a new Reclaimed Water Use Plan for Department 
approval at such time as the new Level IV treatment facilities are built and placed into operation. This plan will be 
due by no later than three months prior to start-up of the facilities. Following Department approval, the land 
application of wastewater shall conform to the Department approved plan. 

Inflow and Infiltration (I/I) 

Inflow and Infiltration are still a significant problem and result in a reduction of the hydraulic and organic capacity of 
the treatment works. Data from the discharge monitoring reports (DMRs) suggest that wintertime storm events have a 
large influence on the amount of flow to the plant, suggesting that inflow is a big portion of the I/I. Based on the I/I 
report submitted by the permittee with the application for permit renewal, 22% of the flow on an annual basis is likely 
due to I/I into the collection system. During maximum flow events to the plant, it is estimated that as much as 85% of 
the flow comes from I/I. It is critical that the permittee allocate sufficient funds annually to remove M from the 
collection system in order to maintain current hydraulic capacity, to reduce costs at the treatment plant for treating the 
extraneous water that comes into the collection system, and to continue to be able to meet the current permit limits. 
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The removal efficiency requirement for BOD and TSS will become more difficult to meet as the influent strength of 
the raw wastewater continues to become more dilute. 

The effluent mass load limitations listed in Schedule A of the permit for BODS and TSS are based on the design 
average wet weather flow (DAWWF) of the previous treatment plant of 0.225, 

As a condition of the Department approving these wintertime mass load limits, the permittee is required to submit an 
updated inflow identification and removal program for Department approval as outlined in Schedule C.l. of this 
proposed permit. Inflow is defined as that portion of extraneous water that enters the collection system that can be 
cost effectively and relatively easily removed; it is generally from such sources as leaky manholes and roof drain or 
other stormwater connections. This plan is required to include the minimum amount of capital expenditure that will be 
budgeted per year for the collection system work. 

Following approval, the permittee must implement the program. Schedule B requires that the permittee submit an 
annual report describing I/I identification and reduction activities completed in the past year, and a description of the 
work planned for the upcoming year. 

No overflows have been occurring in the collection system or at the plant. 

Pretreatment 

The permittee does not have a formal pretreatment program, nor is one required for this source. 

Groundwater 

A Groundwater Prioritization Evaluation was completed as part of this permit evaluation (see Attachment #3). 
Based on the Department's current information, this facility has a low potential for adversely impacting 
groundwater quality. 

The sludge lagoons are lined with synthetic liners, and the holding lagoons are clay lined and are only used to store 
treated wastewater. Past compliance inspections have documented that the lagoons appear to have good wall 
integrity. There are monitoring wells at the site that were used for monitoring groundwater for the former plant. 
They are not currently required to be sampled. Potential groundwater impacts will be evaluated again at the next 
permit renewal. 

Schedule D of the proposed permit states that no groundwater evaluations will be required during this permit cycle. 
The permit also includes a condition in Schedule A that prohibits any adverse impact on groundwater quality. 

Pollutants Discharged 

The current permit allows the City of Cave Junction to discharge treated effluent from the wastewater treatment plant 
to the Illinois River from November 1 through May 31. The current permit sets limits on the following pollutants for 
discharge to the Illinois River: Five-day Biochemical Oxygen Demand (CBOD5), Total Suspended Solids (TSS), and 
Ecoli bacteria. The discharge is also regulated for pH and pollutant removal efficiency. The permit also sets limits for 
Total Coliform bacteria for Outfall 002 which is irrigated on the golf course from June 1 through October 31. 
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Outfalls 

Outfall 001 

Treated wastewater is discharged to the Illinois River from Outfall 001 at river mile 54.6 during the winter, The 
outfall is a single port 24 inch diameter pipe that discharges from the bank of the river. The outfall may be exposed 
during times of low river flows, but otheiwise is submerged. The effluent line is 3,340 feet from the plant to the river 
discharge point. 

During the last permit renewal following completion of the new treatment facility, the City requested to have 
discharge based on stream flow during the winter "shoulder months". During wet years, the golf course requires 
less water for irrigation and the City has had difficulty in storing all the generated treated effluent. The City's 
engineers (Brown and Caldwell), submitted several documents that provided information regarding the impacts to 
the Illinois River and requested that the permit allow discharge during the months of May and October, when 
stream flows are adequate. 

DEQ engineering staff reviewed the request and determined that the extended discharge season could be allowed, 
provided the mass loads in the current permit are used and, expanding the discharge season into spring and early 
summer when river flows exceed 200 cfs would not cause a measurable decrease in the DO concentration of the 
Illinois River. Likewise, allowing for discharge in October when stream flows exceed 200 cfs should not cause a 
measurable decrease in the DO concentration of the Illinois River. The same discharge season is proposed for this 
permit renewal. 

Outfall 002 

In the summertime, treated wastewater is discharged to the former three cell lagoon system. The effluent is then 
pumped through Outfall 002 to the Illinois Valley Golf Course irrigation pond where it is beneficially land applied to 
the golf course in accordance with the Department approved Reclaimed Water Use Plan. The lagoon system is used 
for extra storage in the summer when needed. If the permittee improves the treatment facilities for beneficial reuse of 
wastewater during this proposed permit cycle to Level IV treatment, the limitations and monitoring requirements will 
be listed for Outfall 002a in the proposed permit. 

Mixing Zone Analysis 

Federal regulations (40 CFR 131.13) allow for the use of mixing zones, also known as "allocated impact zones". 
When using mixing zones acute toxicity to drifting organisms must be prevented and the integrity of the waterbody 
as a whole may not be impaired. Mixing zones allow the initial mixing of waste and receiving water, but are not 
designed to allow for treatment. EPA does not have specific regulations pertaining to mixing zones, Each state 
must adopt its own mixing zone regulations that are subject to review and approval by EPA, In States that lack 
approved mixing zone regulations, ambient water quality standards must be met at the end of the pipe, 

The Department has adopted the two-number aquatic life criteria and developed mixing zone regulations with 
respect to that. The regulations are primarily narrative and essentially require the permit writer to use best 
professional judgment in establishing the size of the mixing zone. Based on EPA guidance and the Department's 
mixing zone regulations, two mixing zones may be developed for each discharge that reflect acute and chronic 
effects: 1) The acute mixing zone, also known as the "zone of initial dilution" (ZID), and 2) the chronic mixing 
zone, usually referred to as "the mixing zone". The acute mixing zone is designed to prevent lethality to organisms 
passing through the ZID. The chronic mixing zone is designed to protect the integrity of the entire water body as a 
whole. The allowable size of the mixing zone should be based upon the relative size of the discharge to the 
receiving stream, the beneficial uses of the receiving stream, location of other discharges to the same water body, 
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location of drinking water intakes, and other considerations. More specific guidance is available from EPA 
regarding criteria used in appropriately sizing a ZID. Primarily the ZID must be designed to prevent lethality to 
drifting organisms. 

The Department's mixing zone regulations state the mixing zone must be less than the total stream width as 
necessary to allow passage of fish and other aquatic organisms. Early recommendations regarding the size of the 
zone of passage originated from the Department of Interior (1968). They recommended a zone of passage of 75 
percent of the cross-sectional area and/or volume of flow of the receiving stream. Based on this recommendation, 
the Department's standard practice is to allow no more than 25 percent of the stream flow for mixing zones. 

The current permit allows a mixing zone consisting of that portion of the Illinois River contained within a band 
extending out 50 feet from the right bank, of the river and extending from a point ten feet upstream of the outfall to 
a point 100 feet downstream from the outfall. The Zone of Immediate Dilution (ZED) is defined as that portion of 
the regulatory mixing zone that is within ten feet of the point of discharge. 

The Department believes that this regulatory mixing zone meets the requirements of the policy and rule described 
above. No changes to the existing mixing zone are proposed. 

RECEIVING STREAM IMPACTS 

The water quality standards for the Rogue Basin (Oregon Administrative Rules 340-41-0365) are intended to be 
protective of the beneficial uses for the basin. Treated wastewater from Cave Junction's WWTP is discharged to the 
Illinois River at river mile 54.6. OAR 340-41-362 (Table 5) lists the beneficial uses for which water quality will be 
protected. 

Included in Table 5 for the Rogue Basin are: 

• Public domestic water supply, 
• Private domestic water supply, 
• industrial water supply, 
• irrigation, 
• livestock watering, 
• anadromous fish passage, 
• resident fish and aquatic life, including salmonid fish rearing, migration and spawning, 
• wildlife and hunting, 
• fishing, 
• boating, 
• water contact recreation, and 
• aesthetic quality 

Applicable water quality standards for the Illinois River are found in OAR 340-41 -3 62. 

Section 303(d) of the Clean Water Act requires the establishment of a Total Maximum Daily Load (TMDL) in 
water bodies in which the technology based effluent limitations are not stringent enough to implement the water 
quality standards. Water quality standards are based on protection of beneficial uses designated for that water 
body. The Department has established a list of water bodies that do not meet one or more water quality standards 
during the year in accordance with Section 303(d) of the Clean Water Act, 



City of Cave Junction 
NPDES Permit Evaluation Report 
Page 9 

The Illinois River in the area of the outfall is included on the Department's List of Water Quality Limited Water 
Bodies (also called the 303 (d) List) as water quality limited for the following parameters: 

River Mile Pollutant Criteria Season Year Listed 
„ - , , T Salmon and steelhead spawning: 13.0 degrees October 15- 0 f t n , 

Celsius 7-day-average maximum May 15 
A i CiC1 T . Salmon and trout rearing and migration: 18.0 „ ,„„„ 0 to 56.1 Temperature , „ , . _ , & b . Summer 1998 degrees Celsius 7-day-average maximum 

A Total Maximum Daily Load (TMDL) addressing the water quality limited status of the Illinois River should be 
finalized during 2007. The TMDL may assign Waste Load Allocations (WLA) to this source. Any WLA may be 
incorporated into the permit by modification or during the next permit renewal. 

Anti-degradation Review 

OAR 340-041-0004 describes the Environmental Quality Commission's (EQC) Antidegradation Policy for Surface 
Waters, In summary, the policy is intended to guide the decisions that affect water quality such that unnecessary 
degradation from point and nonpoint sources of pollution is prevented. The Department must make certain findings 
and consider certain issues before renewing the permit, This is to be in accordance with the Department's 
"Antidegradation Policy Implementation Internal Management Directive for NPDES Permits and Section 401 Water 
Quality Certifications (March, 2001)". The Department is obligated to review the request in relation to other 
alternatives to the request, beneficial uses which may be impacted, and the potential impacts to the water quality of the 
receiving stream, 

An Anti-Degradation review was done with this proposed permit renewal to ensure that the proposed permit meets 
the intent of the policy and rule. As described below, these and other individual parameters were evaluated to 
ensure the policy and rule was being met (See Attachment #4). 

Temperature Issues 

Water temperature affects the biological cycles of aquatic species and is a critical factor in maintaining and 
restoring healthy salmonid populations throughout the state. It is the policy of the Environmental Quality 
Commission (EQC) to protect aquatic ecosystems from adverse temperature changes caused by anthropogenic 
activities. The purpose of the temperature criteria listed in OAR 340-041-0028 is to protect designated beneficial 
uses that are temperature sensitive, including salmonids in waters of the State. 

The Department utilizes Fish Use Designation and Salmon and Steelhead Spawning Use Designations maps to 
identify applicable temperature criteria for each basin. The Rogue Basin maps are contained in OAR 340-041, 
Figures 271A and 27 IB, respectively. According to the approved use designation maps, spawning occurs in the 
area of the outfall from October 15 through May 15. Therefore, the applicable numeric temperature criterion is 13 
°C. During the rest of the year, the rearing criteria of 18 °C applies, 

Winter Spawning Season 

The Department's List of Water Quality Limited Water Bodies (also called the 303(d) List) for 2002 indicates the 
Illinois River is water quality limited for temperature during the winter spawning season. Prior to the completion 
of a temperature TMDL, each NPDES point source that discharges into a temperature water quality limited water is 
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allowed a "Human Use Allowance". Each point source may cause the temperature of the water body to increase up 
to 0.3 degrees Celsius above the applicable criteria after mixing with either 25 percent of the stream flow, or at the 
edge of the mixing zone, whichever is more restrictive. 

Based on the existing discharge, the Department calculated in-stream temperature increases using the existing 
facility wet weather design flow of 0.87 MGD and maximum effluent temperature of the effluent of 18 °C and the 
stream criteria of 13 °C by two separate methods as required by rule (OAR 340-041-0028(12)(b)): 

• Based on 25 percent of the 7Q10 stream flow (see Attachment 5d) 

• Based on the estimated dilution achieved in the mixing zone at 7Q10 stream flow (see Attachment Sc) 

The evaluation shows there is a reasonable potential for an increase in temperature above the criteria. Therefore, 
an Excess Thermal Load (ETL) limit must be included in this permit. The ETL is based on dilution achieved in the 
mixing zone because that is the most stringent limit. The proposed limit is 4.1 million Kcals per day as a weekly 
average. 

A thermal plume limit evaluation was also completed to determine whether the criteria are met at the edge of the 
ZED and within the ZED. This evaluation shows there is no reasonable potential to violate the thermal plume 
criteria (See Attachment # 5a-b). 

The permit may be reopened and the Excess Thermal Load limit modified (up or down), when more accurate 
effluent temperature data becomes available. If the Total Maximum Daily Load (TMDL) for temperature for this 
sub-basin assigns a Waste Load Allocation (WLA) to this source, this permit may be re-opened to establish new 
thermal load limits and/or new temperature conditions or requirements. 

Dissolved Oxygen (DO) 

During the facilities planning for the treatment facility, the City and DEQ engineers evaluated the effects of the 
discharge from the new treatment facility on DO levels in the Illinois River. A Streeter-Phelps Model was used to 
predict instream DO levels (sag) at various conditions including low flow conditions during the permitted discharge 
period, This information was also used to determine a cutoff point for discharge through Outfall 001 or irrigation 
to the golf course based on dilution provided by the river, 

All of the model runs demonstrated that the estimated maximum DO sag created by the WWTP discharge is less 
than 0,1 mg/1. It is important to note that all of the model runs used higher pollutant loading than are currently in 
the permit. 

Ammonia Toxicity 
The State of Oregon has adopted the EPA 1999 ammonia criteria but the new criteria have not been formally 
approved by EPA. Until that time, the existing toxicity standards currently contained in OAR Chapter 340, Table 
20 from the EPA 1986 Gold Book Criteria are used for ammonia toxicity limits that might be necessary in a permit. 

During this permit cycle, the permittee was required to monitor the effluent for ammonia for two years of 
discharge. DEQ staff evaluated ammonia toxicity at the edge of the mixing zone and the zone of immediate dilution 
(ZID). A reasonable potential analysis (See Attachment #6) was conducted using the effluent and stream data as 
described under the "Temperature" section above. Using the 90 the percentile highest effluent ammonia data from 
37 samples for ammonia, the spreadsheet shows that there is a no reasonable potential to violate the ammonia 



City of Cave Junction 
NPDES Permit Evaluation Report 
Page 11 

toxicity standard at the edge of the mixing zone and ZID. Therefore, no limit is included in this permit, 
Monitoring for ammonia will no longer be required in the permit. 

pH 

The proposed effluent limits for pH remain unchanged at 6.0 to 9.0 for the facility. The Rogue Basin water quality 
standards for pH are established in OAR 340-041-0366, The allowed ambient range is 6,5 to 8,5. The proposed 
permit limits pH to the range of 6,0 to 9,0, An evaluation of pH at the edge of the mixing zone shows that the 
facility will not cause a violation of the standard with a range of 6.0 to 9.0 (see Attachment #7). This limit is in 
accordance with Federal wastewater treatment guidelines for sewage treatment facilities (in 40 CFR 133.102(c)) 
and is applied to the majority of NPDES permits in the state. Within the permittee's mixing zone, the water quality 
standard for pH does not have to be met. The Department considers the proposed permit limits to be protective of 
the water quality standard. 

E. coli bacteria (Fecal Bacteria) 

The Illinois River in the area of the discharge is not listed on the 303(d) list for fecal bacteria. The bacteria 
standard is established to be protective of the beneficial use of water contact recreation. The limit in the proposed 
permit is the same as the current permit and is based on the standard. 

Chlorine Toxicity 

The facility utilizes an Ultraviolet (UV) disinfection system instead of the use of chlorine. Therefore, chlorine toxicity 
is not an issue for this facility 

PERMIT HISTORY 

Current Permit 

The Permit for the facility was issued on October 9,2002 and expired on December 31,2006. The permit will remain 
in effect until action is taken on this renewal application, The Department received a renewal application on June 29, 
2006. Based on the evaluations discussed in this report, the Department proposes to renew the permit, 

Compliance History 

This facility was last inspected October 5, 2006 and was found to be operating in compliance, 

The monitoring reports for this facility were reviewed for the period since the current permit was issued, including 
any actions taken relating to effluent violations. The pemiit compliance conditions were reviewed and all 
inspection reports for the same period were reviewed. Based on this review, the following violations have been 
documented at this facility during the term of the current permit. 

Violation Date NON Date | Violation NON Class 
2/1/2003 7/3/2003 j Submitted Incomplete DMR Class 3 

The above violation is considered to be minor and has been corrected, Therefore, the Department considers this 
facility to be in substantial compliance with the terms of the current permit, 
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PROPOSED PERMIT DISCUSSION 

Face Page • 

The permittee is authorized to construct, install, modify, or operate a wastewater collection, treatment, control and 
disposal system. Permits discharge of treated effluent to the Illinois River and by spray irrigation to the Illinois Valley 
Golf Course within limits set by Schedule A and the following schedules. All other discharges are prohibited. The 
treatment classification for the plant has been determined to be a Level IJJ and the collection system a Level IJ. These 
classifications remain unchanged. 

Schedule A - Waste Discharge limitations 

BODS and TSS concentration and mass limits 

Based on the Rogue Basin minimum design criteria, from November 1 - April 30, a minimum of secondary treatment 
or equivalent control is required. Secondary treatment for this facility is defined as monthly average concentration 
limit of 30 mg/L for BOD5 and 30 mg/L for TSS with a weekly average limit of 45 mg/1. 

The winter mass load limits for the facility are based on the design DAWWF of the previous treatment facility (0.225 
MGD) and the monthly average BOD5 and TSS concentration limits of 30 mg/L - 45 mg/L. The current design 
average dry weather flow (DADWF) of the upgraded plant is 0.52 MGD. On any day that the flow to the plant 
exceeds 1,04 MGD (twice the DADWF), the daily mass load limit shall not apply. The limits are in accordance with 
OAR 340-41-120(9)(a). All mass load limitations are rounded to two significant figures. 

BOD, and TSS 

The limits are: 
Treated Effluent Outfall 001: 
(1) June 1 - October 31: No discharge to waters of the State except under the following conditions: 

• During the month of June, discharge may continue as long as the seven day average stream flow 
exceeds 200 cfs as measured at USGS gage station 14377100 (Illinois River near Kerby, OR). 
Once the seven day average stream flow falls below 200m cfs, discharge is not permitted through 
Outfall 001 for the remainder of the season, unless the seven day average stream flow rises above 
200 cfs in October. When discharging, the effluent limitations for the discharge period 
(November through May) will apply. 

These proposed discharge periods vary from the normal discharge periods allowed by the Department. An evaluation 
was completed by the Department to determine whether the discharge season could be based on stream flow rather 
than a predetermined season during the last permit renewal. This allows the City to discharge from Outfall 001 when 
there are high periods of precipitation and sufficient dilution in the river, rather than trying to irrigate on the golf 
course when it is too wet to have irrigation be a beneficial use. 

(2) November 1 - May 31: 

Parameter 
BOD5 

TSS 

Average Effluent 
Concentrations 

Monthly Weekly 
30 mg/L 45 mg/L 
30 mg/L 45 mg/L 

Monthly* 
Average 
lb/clay 

56 
56 

Weekly* 
Average 
lb/day 

84 
84 

Daily* 
Maximum 

lbs 
110 
110 



City of Cave Junction 
NPDES Permit Evaluation Report 
Page 13 

Calculations: 
(1) BOD and TSS 

(a) 0.225 MGD x 8.34 #/gal x 3 0 mg/L monthly avg. = 56 lbs/day 
(b) 56 lbs/day monthly avg. x 1.5 = 84 lbs/day weekly avg. 
(e) 56 lbs/day monthly avg. x 2.0 = 112 lbs/day daily max. (rounded to 110) 

A review of recent monitoring data (see Attachment #1) indicates the City should generally be able to comply with 
the permit limits. 

BODS and TSS Percent Removal Efficiency 

A minimum level of percent removal for BOD5 and TSS for municipal dischargers is required by the Code of Federal 
Regulations (CFR) secondary treatment standards (40 CFR, Part 133). An 85 percent removal efficiency limit is 
included in the proposed permit to comply with federal requirements. An examination of the DMR data (See 
Attachment #1) indicates the permittee currently has been meeting this limitation, however; if an aggressive EI 
removal program is not funded by the City of Cave Junction, this limit will become more and more difficult to meet 
with the current facilities and may result in violations of this limitation. 

PH 

The Rogue Basin Water Quality Standard for pH is found in OAR 340-4 l-0365(2)(d). The allowed range is 6.5 to 8.5. 
The proposed permit limits pH to the range 6.0 to 9.0. This limit is based on Federal wastewater treatment guidelines 
for sewage treatment facilities, and is applied to the majority of NPDES permittees in the state. Within the permittee's 
mixing zone, the water quality standard for pH does not have to be met. It is the Department's belief that mixing with 
ambient water within the mixing zone will ensure that the pH at the edge of the mixing zone meets the standard, and 
the Department considers the proposed permit limits to be protective of the water quality standard. 

Feeal Bacteria 

The proposed permit limits are based on an E. coli standard approved in January 1996. The proposed limits are a 
monthly geometric mean of 126 E. coli per 100 mL, with no single sample exceeding 406 E. coli per 100 mL. The 
bacteria standard allows that if a single sample exceeds 406 E eoli per 100 mL, then the permittee may take five 
consecutive re-samples. If the log mean of the five re-samples is less than or equal to 126, a violation is not 
triggered. The rule states that the re-samples should be taken at four hour intervals beginning as soon as practicable 
(preferably within 28 hours) after the original sample was taken. The rule also allows for changing the resampling 
timeframe if it would pose an undue hardship on the treatment facility. After discussions with the permittee, the 
Department is proposing that the five re-samples be taken beginning no later than 48 hours after the original sample 
was taken. 

The proposed effluent limits are achievable through proper operation and maintenance. 

Temperature 

As discussed earlier in this report, because the in-stream temperature increase at the edge of the mixing zone is 
larger than the allowable increase, this facility has a reasonable potential to violate the temperature standard, 
Therefore, an Excess Thermal Load (ETL) limit must be included in this permit. 
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The proposed limit is as follows: 

'•"•:/::^MBMMB.?eixmm^W^': 

Excess Thermal Load (October 15-May 15) 
Limitations 

Shall not exceed a weekly average of 4,1 million Kcals/day 

The permit may be reopened and the Excess Thermal Load limit modified (up or down), when more accurate 
effluent temperature data becomes available, If the Total Maximum Daily Load (TMDL) for temperature for this 
sub-basin assigns a Waste Load Allocation (WLA) to this source, this permit may be re-opened to establish new 
thermal load limits and/or new temperature conditions or requirements. 

Chlorine Residual 

The treatment facility uses ultra-violet light to disinfect the treated wastewater. No chlorine or chlorine compounds 
may be used for disinfection purposes for discharge through Outfall 001 and no chlorine residual will be allowed in 
the effluent due to chlorine used for maintenance purposes. 

Mixing Zone and Zone of Immediate Dilution (ZED) 

The allowable mixing zone is that portion of the Illinois River extending out 50 feet from the right bank of the river 
and extending from a point ten feet upstream of the outfall to a point 100 feet downstream from the outfall. The Zone 
of Immediate Dilution shall be defined as that portion of the allowable mixing zone that is within ten feet of the point 
of discharge. 

The Department believes that the defined mixing zone meets the criteria in the mixing zone rule as described earlier in 
this report. 

Reclaimed Water 

The utilization of treated effluent for agricultural purposes is regulated under OAR 340-55, The facility produces 
Level II reclaimed water and irrigates grass cover on the Illinois Valley Golf Course, 

Prior to irrigation of the reclaimed water, the discharge must comply with total coliform limits based on protection of 
human health due to human pathogens. For Level II reclaimed water, the limits include a weekly median of 23 total 
coliform per 100 mL with no two consecutive samples to exceed 240 total coliform per 100 mL. 

The application of reclaimed water must be managed in accordance with the Department approved Reclaimed 
Water Use Plan. All reclaimed water shall be distributed on land, for dissipation by evapotranspiration and 
controlled seepage by following sound irrigation practices so as to prevent: 

a. Prolonged ponding of treated reclaimed water on the ground surface. 
b. Surface runoff or subsurface drainage through drainage tile. 
c. The creation of odors, fly and mosquito breeding or other nuisance conditions. 
d. The overloading of land with nutrients, organies, or other pollutant parameters. 
e. Impairment of existing or potential beneficial uses of groundwater. 

The bacteria limits for irrigation of Level II reclaimed water are a seven-day median of 23 organisms/100 mL, with 
no two consecutive samples to exceed 240 total coliform per 100 mL. 
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The permittee is planning to build new treatment facilities that will treat to Level IV reclaimed water. When this 
occurs, the new limitation for bacteria will be reduce Total Coliform to a seven-day median of 2.2 organisms per 
100 mL and a maximum of 23 organisms per 100 mL. 

Specific crops, application rates and buffers will be approved by the Department within the Reclaimed Water Use 
Plan. The bacterial effluent limitations are achievable through proper operation and maintenance. 

Raw Sewage Overflows 

No overflows are allowed from this source unless the cause of the discharge is due to storm events as allowed 
under Schedule F.6.b. as described earlier in this report. 

Groundwater 

Based on the Department's current information, this facility has a low potential for adversely impacting 
groundwater quality. This will be evaluated again at the next permit renewal. A groundwater evaluation sheet is 
included in this report as Attachment #3. 

Schedule A prohibits any adverse impact on groundwater quality. In addition, Schedule D of the proposed permit 
states that no groundwater evaluations will be required during this permit cycle. 

Schedule B - Minimum Monitoring and Reporting Requirements 

Schedule B describes the minimum monitoring and reporting necessaiy to demonstrate compliance with the 
conditions of this permit, The authority to require periodic reporting by permittees is included in ORS 468.065(5), 
Self-monitoring requirements are the primary means of ensuring that permit limitations are being met. However, 

other parameters need to be monitored to collect information when insufficient information exists to establish a 
limit, but where there is a potential for a water quality concern. 

In 1988, the Department developed a monitoring matrix for commonly monitored parameters. The matrix was 
updated in 2004. Proposed monitoring frequencies for all parameters are based on this matrix and, in some cases, 
may have changed from the current permit. The proposed monitoring frequencies for all parameters correspond to 
those of facilities of similar size and complexity in the state. 

The permittee is required to have a laboratory Quality Assurance/Quality Control program. The Department 
recognizes that some tests do not accurately reflect the performance of a treatment facility due to quality 
assurance/quality control problems. These tests should not be considered when evaluating the compliance of the 
facility with the permit limitations. Thus, the Department is also proposing to include in the opening paragraph of 
Schedule B a statement recognizing that some test results may be inaccurate, invalid, do not adequately represent 
the facility's performance and should not be used in calculations required by the permit. 

Below is a discussion of some of the minimum monitoring requirements contained in the proposed permit: 

Outfall 001 

Daily monitoring of influent flow is required when discharging and calibration of the flow meter annually is 
required in this permit. 

Monitoring of the influent and effluent for BODS and TSS is retained at twice per week when discharging. Pounds 
of effluent BODS and TSS must be calculated at the same frequency. 
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Federal secondary treatment standards require municipal sources to achieve a specific BOD5 and TSS removal 
efficiency as a monthly average. Reporting of the removal efficiencies is required in the current permit and no 
changes are proposed. 

The proposed permit requires bacteria monitoring of the effluent for E. coli bacteria once per week. Monitoring for 
E. coli must be performed in accordance with one of the methods approved by the Department. Monitoring of the 
influent and effluent for pH is required three times per week as in the current permit in accordance with the 
monitoring matrix. 

Temperature monitoring and reporting of excess thermal load is as follows: 

Item or Parameter 
Effluent Temperature, Daily Max. 
Effluent Temperature, Average of Daily 
Maximums 
Excess Thermal Load (October 15 -May 15) 

Minimum Frequency 
Daily 
Weekly 

Weekly 

Type of Sample 
Grab 
Calculation 

Calculation 

The permittee is required in Schedule C.4, of this permit to install a continuous temperature monitoring device that 
will enable the permittee to collect daily temperature data in accordance with Schedule B.l.b. of this permit. Until 
that time, the permittee will be allowed to report temperature at a minimum frequency of 5 days per week and use 
these data points for a weekly average to be used in the thermal load calculation. The reason for this request is 
that staff work at the plant 5 days a week in accordance with the Department approved O&M manual for the 
upgraded plant. 

In most systems using ultraviolet light as disinfection, the UV disinfection system includes a UV intensity meter with a 
sensor located in the water column at a specified distance from the UV bulbs. The daily UV radiation intensity 
reading is usually required to be read and reported daily. 

The permittee has requested that an alternate reporting method be used for their UV system. The number of UV 
lamps on line has a direct correlation with the performance of the units. The Permittee has two UV units that can 
be run separately or in series. The permittee will report daily on the DMR, the number of lamps that are on-line 
(8 total). Reporting will include an additional note on the DMR when the units are run in series. Overall 
performance of the units will be based on the E.coli results required on the effluent. 

Stream flow measurement must be obtained daily when discharging through Outfall 001 when discharging during 
June or October. Measurement must be obtained form the USGS gauge station#14377100 - Illinois River near 
Kerby, OR. The stream flow shall be reported daily as a running seven day average. 

Monitoring for ammonia will be discontinued in this permit. The requirement in the current permit was to monitor for 
two years to gather enough data to determine whether the reasonable potential existed for ammonia toxicity at the edge 
of the mixing zone and ZED. The evaluation conducted by the Department using this data indicated there was not. 

Outfall 002 

The proposed permit includes monitoring of the reclaimed water through Outfall 002 for flow, inches per acre applied, 
UV radiation intensity, pH, nutrients and total coliform. The monitoring frequencies are in accordance with 
Department rales and guidance. An annual report describing the effectiveness of the reclaimed water system is 
required in Schedule B, 
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The permittee is planning to build new treatment facilities that will treat to Level IV reclaimed water, and the 
monitoring and reporting requirements are included for Level EV reclaimed water if this is completed during this 
permit cycle. 

Reporting Requirements 

The reporting period is the calendar month. Discharge monitoring reports must be submitted to the Department 
monthly by the 15th day of the following month. The monitoring reports need to identify the principal operators 
designated by the Permittee to supeivise the treatment and collection systems. The reports must also include 
records concerning application of biosolids and all applicable equipment breakdowns and bypassing. 

Schedule B of the permit includes the requirement for the submittal of three annual reports. The conditions are 
standard language requirements concerning: 

• Annual report which details progress towards reducing inflow and infiltration, 

• Annual report describing the reclaimed water use activities, 

• For any year in which biosolids are land applied, a report shall be submitted to the Department by 
February 19 of the following year that describes solids handling activities for the previous year and 
includes, but is not limited to, the required information outlined in OAR 340-050-0035(6)(a)-(e), 

Schedule C - Compliance Conditions 

The proposed permit includes five compliance conditions with compliance deadlines. The requirements include; 

1. By no later than December 31, 2007, the permittee shall submit to the Department for review and approval 
an updated plan and time schedule for identifying and reducing inflow. Within 60 days of receiving 
written Department comments, the permittee shall submit a final approvable program and time schedule. 
The program shall consist of the following: 

a. A program for identifying and removing all inflow sources into the permits sewer system over 
which the permittee has legal control; and 

b. If the permittee does not have the necessary legal authority for all portions of the sewer system or 
treatment facility, a program and schedule for gaining legal authority to require inflow reduction 
and a program and schedule for removing inflow sources. 

c. A plan to budget for and approve an adequate amount of money to be spent each year on I/I 
identification and removal projects, 

2, By no later than February 1, 2008 the permittee will update the current septage management plan and 
submit for Department approval. The plan shall include at a minimum, the following: 

a. A method for adequate recordkeeping to describing how the funds generated from accepting 
septage are used to maintain or upgrade the septage station facilities; 

b. Recognition that acceptance of septage is not justification for upsets at the treatment plant or non
compliance with any condition or limitation set forth in the permit; 
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3. By no later than March 1, 2008, the permittee will submit to the Department a plan and schedule to install a 
pretreatment system that includes screening and grit removal adequate to handle septage received at the 
facility. Upon Department approval of the Plan, the permittee will implement the schedule to complete 
construction. 

4. By no later than June 1, 2008, the permittee will install a continuous temperature monitoring device that 
will enable the permittee to collect daily temperature data in accordance with Schedule B.l.b. of this 
permit. Until that time, the permittee will be allowed to report temperature a minimum of 5 days per week 
and use these data points for a weekly average, 

5. Three months prior to start-up of the new Level IV reclaimed water use system, permittee must submit a 
reclaimed water use plan for the new reuse facilities for Department approval. 

6. Six months prior to the removal of accumulated solids from the lagoon, the permittee must submit to the 
Department a revised biosolids management plan developed in accordance with Oregon Administrative 
Rule 340, Division 50, "Land Application of Domestic Wastewater Treatment Facility Biosolids, Biosolids 
Derived Products, and Domestic Septage". Upon approval of the plan by the Department, the plan shall be 
implemented by the permittee. 

Finally, there is a condition stating that the permittee is expected to meet the compliance dates established in this 
schedule or notify the Department within fourteen days following any lapsed compliance date. 

Schedule D - Special Conditions 

The proposed permit includes six special conditions. The requirements include: 

• 

• 

• 

A condition requiring the permittee to comply with the rules concerning the use of reclaimed water and the 
Reclaimed Water Use Plan approved by the Department. 

A condition requiring the permittee to keep a cover crop on the irrigation site at all times unless otherwise 
approved by the Department in the Reclaimed Water Use Plan. 

A condition stating that the permit may be modified to incorporate any applicable standard for biosolids 
use or disposal promulgated under section 405(d) of the Clean Water Act, if the standard for biosolids use 
or disposal is more stringent than any requirements for biosolids use or disposal in the permit, or controls a 
pollutant or practice not limited in this permit. 

The permittee must have the facilities supervised by personnel certified by the Department in the operation of 
treatment and/or collection systems. 

• A condition that prohibits any adverse impact on groundwater quality. 

* A condition requiring the permittee to notify the appropriate DEQ Western Regional Office in accordance 
with the response times noted in the General Conditions of this permit, of any malfunction so that corrective 
action can be coordinated between the permittee and the Department. 

Schedule F. NPDES General Conditions 

All NPDES permits issued in the State of Oregon contain certain conditions that remain the same regardless of the 
type of discharge and the activity causing the discharge. These conditions are called General Conditions, These 

• 
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conditions can be changed or modified only on a statewide basis. The latest edition of the NPDES General 
Conditions is July 2005 and this edition is included as Schedule F of the draft permit. 

Section A contains standard conditions which include compliance with the permit, assessment of penalties, 
mitigation of noncompliance, permit renewal application, enforcement actions, toxic discharges, property rights 
and referenced rules and statutes. Section B contains requirements for operation and maintenance of the pollution 
control facilities. This section includes conditions for proper operation and maintenance, duty to halt or reduce 
activity in order to maintain compliance, bypass of treatment facilities, upset conditions, treatment of single 
operational events, overflows from wastewater conveyance systems and associated pump stations, public 
notification of effluent violation or overflow, and disposal of removed substances. Section C contains requirements 
for monitoring and reporting. This section includes conditions for representative sampling, flow measurement, 
monitoring procedures, penalties of tampering, reporting of monitoring results, additional monitoring by the 
permittee, averaging of measurements, retention of records, contents of records, and inspection and entry. Section 
D contains reporting requirements and includes conditions for reporting planned changes, anticipated 
noncompliance, permit transfers, progress on compliance schedules, noncompliance which may endanger public 
health or the environment, other noncompliances, and other information. Section D also contains signatory 
requirements and the consequences of falsifying reports. Section E contains the definitions used throughout the 
permit. 

PERMIT PROCESSING/PUBLIC COMMENT/APPEAL PROCESS 

The beginning and end date of the public comment period to receive written comments regarding this permit, and 
the contact name and telephone number are included in the public notice. The permittee is the only party having 
standing to file a permit appeal. If the Permittee is dissatisfied with the conditions of the permit when issued, they 
may request a hearing before the EQC or its designated hearing officer, within 20 days of the final permit being 
mailed. The request for hearing must be sent to the Director of the Department, Any hearing held shall be 
conducted pursuant to regulations of the Department. 



Cave Junction Attach #1 data.xls 

MONTH 

4/03 
11/03 
12/03 
1/04 
2/04 
3/04 
4/04 
11/04 
12/04 
1/05 
2/05 
3/05 

Average 

I I ! I 
PERMITTEE NAME: City of Cave Junction 

Attachment #1a Effluent Data 2004-2006 Outfall 001 - Illinois River 
INFLUENT 
BOD 
mg/l 

163 
186 
291 
259 
170 
208 
258 
309 
240 
533 
244 
342 

267 

TSS 
mg/l 

221 
154 
245 
481 
273 
220 
236 
526 
281 
556 
201 
314 

309 

EFFLUENT 
Min 
Flow 

0.430 
0.150 
0.440 
0.516 
0.483 
0.295 
0.363 
0.211 
0.252 
0.310 
0.283 
0.294 

0.336 

Max 
Flow 

0.990 
0.822 
1.270 
1.399 
1.287 
0.964 
1.409 
0.508 
1.336 
0.799 
0.475 
1.080 

1.028 

Avg 
Flow 

0.713 
0.323 
0.866 
0.995 
0.852 
0.500 
0.489 
0.310 
0.535 
0499 
0,404 
0.503 

0.590 

Temp 
max 

14,1 
16.5 
14.7 
12.0 
12.2 
14,6 
15.9 
14.6 
13.7 
13.4 
13,4 
15.3 

14.2 

BOD 
mg/L 

2 
1 
3 
1 
1 
1 
2 
3 
13 
2 
1 
1 

3 

BOD 
%Rmvl 

99 
99 
99 
99 
99 
99 
99 
99 
84 
99 
99 
99 

98 

BOD 
lbs 

10 
3 

21 
11 
6 
6 
7 
6 
54 
6 
3 
8 

12 

TSS 
mg/L 

3 
4 
4 
3 
4 
4 
3 
4 
13 
2 
5 
3 

4 

TSS 
%Rmvl 

99 
98 
98 
99 

99 
98 
99 
98 
85 
99 
98 
99 

97 

TSS 
lbs 

20 
9 

30 
30 
28 
16 
16 
9 

60 
8 
17 
17 

22 

Long Tom Flow 
Minimum CFS 

203 
28 
* 

640 
* 

190 
149 
33 
8 
82 
145 
68 

155 

Page 1 



PERMITTEE NAME: City of Cave Junction 

Attachment #1 b Effluent Data 2004-2006 
INFLUEN1 

Average 
Flow 

0.411 
0.253 
0.248 
0.225 
0.236 
0.232 
0.355 
0.312 
0.267 
0,250 
0.298 
0.336 

0.285 

BOD 
mg/l 

142 
160 
185 
336 
351 
301 
175 
265 
218 
306 
224 
301 

247 

r 

TSS 
mg/l 

172 
237 
189 
316 
461 
253 
229 
170 
217 
379 
222 
312 

263 

> Outfall 
EFFLUEl 

Temp 
max 

17.3 
21.2 
23.9 
23.7 
22.5 
21.1 
16.2 
22.1 
23.7 
20.1 
22.7 
19,6 

21.2 

Average Flow 
To Pond 

0.446 
0.284 
0,228 
0,258 
0,235 
0.222 
0.355 
0.299 
0.349 
0.241 
0.285 
0.325 

0.294 

BOD 
mg/L 

2 
4 
3 
5 
4 
5 
3 
1 
5 
1 
1 
1 

3 

BOD 
lbs 

7 
13 
6 
9 
8 
9 
7 
3 
9 
1 
3 
1 

6 

TSS 
mg/L 

3 
6 
4 
2 
2 
3 
3 
2 
3 
2 
3 
4 

3 

002 - Land Irrigation 
V7" 
TSS 
lbs 

15 
16 
5 
5 
5 
6 
8 
1 
6 
3 
7 
6 

7 

Total Coliform 
org/100mL 

2 
2 
16 
2 
2 

510 
2 
4 
2 
2 
2 
2 

46 

Quanlty Irrigated 
Inches/acre 

0.148 
0.290 
0.280 
0.310 
0.290 
0.210 
0.213 
0,332 
0,151 
0.176 
0.238 
0.281 

0.243 

Quanlty Irrigated 
Gallons 

0.116 
0.228 

218.000 
0.247 
0.228 
0,164 
0,167 
0.366 
0.200 
0.226 
0.303 
0.325 

18.381 



ATTACHMENT #2 
Wastewater System Classification Worksheet for Operator Certification 

OAR 340-049-0020 

City of Cave Junction 

Classification of Wastewater Systems (OAR 340-049-0020) All wastewater systems regulated under OAR 340-049 
will be classified by DEQ as wastewater treatment systems and/or wastewater collection systems, as appropriate, in 
accordance with the following classification system: 

Wastewater Treatment Systems 

Class 1 - 30 total points or less 

Class II - 31-55 total points 

Class III - 56-75 total points 

Class IV - 76 or more points 

Wastewater Collection Systems 

Class I -1,500 or less design population 

Class II -1,501 to 15,000 design population 

Class III -15,001 to 50,000 design population 

Class IV - 50,001 or more design population 

WW System Common Name: City of Cave Junction 

Facility ID: 15243 Location: 1300 Sawyer Avenue, Cave Junction 

WWT Class (check): • • • II El III D IV 

WWC Class (check): • • LEI H • III D IV 

Design ADWF load (Influent MGD) 0.52 Design BOD load (Influent Ibs./day) 

Total Points (from page 3): 75 

Design Population1: 5.000-10.000 

Classified by: Julie M. Berndt Date: January 18. 2007 

Date this classification filed with the Operator Certification office: January, 2007 

System start-up date for this classification (new, upgrade or expansion): n/§_ 

Is this a change from a prior classification? (check): G Yes [X]No 

1 See "Population" definition. Use the design average daily per person load for Influent Flow or Influent BOD5, whichever 
Is greater, This value Is also used to determine the Collection System Classification. 



Wastewater System Classification Worksheet 

Criteria for Classifying Wastewater Treatment Systems (OAR 340-049-0025) 

(1) Design Population or Population Equivalent Points (10 Points Maximum) 

• Less than 750 0.5 points 
D 751 to 2000 1 point 
• 2001 to 5000 1.5 points 
EI 5001 to 10,000 2 points 
• Greater than 10,000 3 points pjus 1 per 10,000 

Point subtotal 2 

(2) Average Dry Weather Flow (Design Capacity} Points (10 points Maximum) 

• Less than 0.075 MGD 0.5 point 
• Greater than 0.075 to 0.1 MGD 1 point 
D Greater than 0.1 to 0.5 MGD 1.5 points 
El Greater than 0.5 to 1.0 MGD 2 points 
• Greater than 1.0 MGD 3 points plus 1 per 1 MGD 

Point subtotal 2 
(3) Unit Process Points (Check all that apply) 

Preliminary Treatment and Plant Hydraulics: 
El Comminution (includes shredders, grinders, etc.) 1 point 
• Grit Removal, gravity 1 point 
El Grit Removal, mechanical 2 points 
El Screen(s), in-situ or mechanical 1 point 
El Pump/Lift Station(s) (pumping of main flow) 2 points 
D Flow Equalization (any type) 1 point 

Point subtotal 6 
Primary Treatment: 
• Community Septic Tank(s) 2 points 
• Clarifier(s) 5 points 
• Flotation Clarifier(s) 7 points 
El Chemical Addition System 2 points 
. • Imhoff Tank (or similar) 3 points 

Point subtotal 2 

Total Points Page 1 12 

Page 1 of 3 

OpCertClassWorksheetrevS (10/9/03) 



Wastewater System Classification Worksheet 

Unit Process Points - Continued (Check all that apply) 

Secondary, Advanced, and Tertiary Treatment: 
• Low Rate Trickling Filter(s) (no recirculation) 7 points 
• High Rate Trickling Filter(s) (recirculation) 10 points 
• Trickling Filter - Solids Contact System 12 points 
El Activated Sludge (any type) 15 points 
D Pure Oxygen Activated Sludge 20 points 
• Activated Bio Filter Tower less than 0,1 MGD 6 points 
• Rotating Biological Contactors, 5 or more shafts 12 points 
• Stabilization Lagoons, 1 to 3 cells without aeration 5 points 
• Stabilization Lagoons, 1 or more cells with primary aeration 7 points 
• Stabilization Lagoons, 2 or more cells with full aeration 9 points 
• Recirculating Gravel Filter 7 points 
• Chemical Precipitation Unit(s) 3 points 
• Pressure Filtration Unit(s) 4 points 
El Nitrogen Removal, Biological or Chemical/Biological System 4 points 
• Nitrogen Removal, Designed Extended Aeration Only 2 points 
• Phosphorus Removal Unit(s) 4 points 
• Effluent Microscreen(s) 2 points 
• Chemical Flocculation Unit(s) 3 points 
M Chemical Addition System(s) (6 points maximum) @ 2 points 

Point subtotal 21 
Solids Handling: 
• Anaerobic Primary Sludge Digester(s) w/o Mixing and Heating 5 points 
• Anaerobic Primary Sludge Digester(s) with Mixing and Heating 7 points 
• Anaerobic Primary and Secondary Sludge Digesters 10 points 
• Sludge Digester Gas reuse 3 points 
El Aerobic Sludge Digester(s) 8 points 
• Sludge Storage Lagoon(s) (or tanks, basins etc.) 2 points 
• Sludge Lagoon(s) with aeration 3 points 
• Sludge Drying Bed(s) 1 point 
• Sludge Belt(s) or Vacuum Press/Dewatering 5 points 
• Sludge Centrifuge(s) 5 points 
• Sludge Incineration 12 points 
• Sludge Chemical Addition Unit(s) (alum, polymer, etc.) 2 points 
• Non-Beneficial Sludge Disposal 1 point 
• Beneficial Sludge Utilization 3 points 

Point subtotal 8 
Disinfection: 

El Liquid Chlorine Disinfection 2 points 
• Gas Chlorine Disinfection 5 points 
• Dechlorination System 4 points 
El Other disinfection systems incl. ultraviolet and ozonation 5 points 

Point subtotal 7 

Total Points Page 2 36 

OpCertClassWorksheef ,rev5 (10/9/03) 
Page 2 of 3 



Wastewater System Classification Worksheet 
(4) Effluent Permit Requirement Points (Check as applicable): 

El Minimum of secondary effluent limitations for BOD and/or TSS 2 points 
• Minimum of 20 mg/L BOD and/or Total Suspended Solids 3 points 
• Minimum of 10 mg/L BOD and/or Total Suspended Solids 4 points 
• Minimum of 5 mg/L BOD and/or Total Suspended Solids 5 points 
• Effluent limitations for effluent oxygen 1 point 

Point subtotal 2 

(5) Variation in Raw Waste Points. (6 points maximum) Points in this category will be 
awarded only when conditions are extreme to the extent that operation and handling 
procedure changes are needed to adequately treat waste due to variation of raw waste 

El Recurring deviations or excessive variations 100% to 200% 2 points 
• Recurring deviations or excessive variations of more than 200% or 

conveyance and treatment of industrial wastes by Pretreatment program 4 points 
El Septage or other hauled waste (control and/or preliminary treatment) 2 points 

Point subtotal 4 

(6) Sampling and Laboratory Testing Points (check as applicable - maximum 11 points) 

• Sample for BOD, Total Suspended Solids performed by outside lab 2 points 
El BOD or Total Suspended Solids analysis performed at treatment plant 4 points 
• Bacteriological analysis performed by outside lab 1 point 
El Bacteriological analysis performed at WWT plant lab 2 points 
El Nutrient, Heavy Metals or Organics analysis performed by outside lab 3 points 
• Nutrient, Heavy Metals or Organics analysis performed at WWT plant 5 points 

Point subtotal 9 

(7) Points For Other Complexities Not Reflected Above: (see OAR 340-049 0020(4) & (5)) 

D Odor Control (2 points maximum) 1 to 2 points 
El Standby Power Units @ 1 point 
• Solids Composting or Land Application of Biosolids 10 points 
• Alkaline Stabilization (3 points maximum) 2 to 3 points 
El Other Effluent Limits [ammonia, CI2, temp., etc. (list or attach list)] @ 1 point 
El Pond(s) (advanced treatment polishing or irrigation holding) 2 points 
• Effluent Land Disposal - Evaporation (surface or subsurface) 2 to 4 points 
El Effluent direct Reuse or Recycle 6 points 
El SCADA or similar for data (limited to extensive total process operation) 2 to 6 points 
• Chemical/Physical advanced waste treatment following secondary 10 points 
• Chemical/Physical advanced waste treatment w/o secondary 15 points 
• Biological or Chemical/Biological advanced waste treatment 12 points 
• Reverse Osmosis, Electro-dialysis or Membrane Filtration techniques 15 points 
D Other complexities (list or attach list): 

Point subtotal 12 

Total Points Page 3 27 

Total Accumulated Points (3 pages) 75 
Page 3 of 3 

OpCertClassWorksheet,rev5 (10/9/03) 



ATTACHMENT #3 
GROUNDWATER PRIORITIZATION WORKSHEET 

City of Cave Junction STP 
WATER QUALITY PROGRAM NPDES AND WPCF PERMITTED FACILITIES 
PRIORITIZATION SCREENING CRITERIA FOR GROUNDWATER REVIEW 
Permit Type (circle one): NPDES 
Type of Facility: Activated sludge plant with facultative sludge lagoon(s) and 
irrigation holding ponds 
Application Number: Application No. 977798 received 6/29/2006 
File Number: #15243 
Worksheet Completed by: 
Julie M. Berndt 
Date: December 6.2006 

Approved by: 
Mark E. Hamlin 

DOMESTIC WASTEWATER FACILITIES 

EXISTING Wastewater and Sludge/Biosolids Impoundment Systems 
(confirm all statements given as true or false): 

1. System (any or all of its individual impoundment components) does not 
leak excessively. (An "excessively" leaking lagoon system or cell may 
be defined as one that has been designed for subsurface infiltration, rarely 
or never needs to discharge, dries up in the summer, or contains rooted 
vegetation,) 

2. System is not located in a Groundwater Management Area where an 
identified contaminant of concern (ie. nitrates) may be associated with 
domestic wastewater or sludge, 

3, System is not located within 500 ft. of an existing public or private 
drinking water supply well, is not located within a designated Wellhead 
Protection Area, and all land within 500 ft. of the system is zoned such 
that no drinking water wells are likely to be installed in the future. 

4. There are no exceptional situations under which the impoundment 
system may require further groundwater review to determine the 
likelihood of an adverse impact 

NEW and EXISTING Wastewater and Sludge/Biosolids Land 
Application (confirm a]l statements given as true or false): 

1. Application is in compliance with the "reuse" rules (or municipal sewage 
sludge application rules) and application rates are at or less than 
agronomic rates, (Note; Nominal leaching fractions may be considered 
to be in compliance with the "reuse" rules in some areas of the state such 
as parts of eastern Oregon where climate conditions indicate the need.) 

2. There are no exceptional situations under which the impoundment 
system may require further groundwater review to determine the 
likelihood of an adverse impact. 

True based on 
recent leak test 

data and 
installation of 
pond liners 

True 

True 

True 

True 

True 

If gH answers for a given facility type are true, then no further information is needed. 
Non-numerical groundwater limits should be included in the permit 

If any, answers for a given facility type were false, then more information is needed. The permit 
applicant may proceed with a Preliminary Groundwater Assessment. If there is reason to believe the 
facility poses a high risk to groundwater quality, the applicant may be encouraged to skip the 
Preliminary Groundwater Assessment step and proceed directly with the Hydrogeologic 
Characterization. 



ATTACHMENT #4 

Individual NPDES Antidegradation Review Sheet 
For Proposed City of Cave Junction Discharge 

1. What is the name of Surface Water that receives the discharge? Illinois River 

Briefly describe the proposed activity: NPDES Permit Renewal 

Is this review for a (renewal JOR new permit application? (circle one) 
Go to Step 2. 

2. Is this surface water an Outstanding Resource Water or upstream from an Outstanding Resource Water? 
No. Go to Step 3. 

3. Is this surface water a High Quality Water? 
No, Go to Step 4, 

4. Is this surface water a Water Quality Limited Water? 
Yes. The stream is listed on the 303(d) list for at the point of discharge for temperature and bacteria during the 

period of permitted discharge. 
Go to Step 14. 

14. Will the proposed activity result in a Lowering of Water Quality in the Water Quality Limited Water? [see 
OAR 340-041-0004(3)-(5) for a description in rule of discharges that do not result in lowering of water quality 
or do not constitute a new and/or increased discharge or are otherwise exempt from antidegradation review; 
otherwise see "Is an Activity Likely to Lower Water Quality?" in Antidegradation Policy Implementation 
Internal Management Directive for NPDES Permits and Section 401 Water Quality Certifications.] 

No. Proceed with Permit Application. Applicant should provide basis for conclusion. Go to Step 21. 

This conclusion is explained and supported by data and evaluations included with the Permit Evaluation 
Report and attachments accompanying the proposed NPDES Permit Renewal. This is an existing discharge 
and there is no change in their operation. The discharge must meet the water quality criteria for all 
parameters at the edge of the mixing zone. There is no request for a mass load increase. 

Any waste load allocations that will be assigned by the Illinois River /Rogue Basin TMDL to this source 
will be incorporated into the permit by modification or at the time of the next permit renewal. 

Goto Step 21. 

21. On the basis of the Antidegradation Review, the following is recommended: 
X Proceed with Application to Interagency Coordination and Public Comment Phase. 

Deny Application; return to applicant and provide public notice. 

Action Approved 
Section: Western Region Water Quality Permitting 
Review Prepared By: Julie M. Berndt 
Phone: (541)687-7342 
Date Prepared: December 6. 2006_ 



Attachment #5a - Thermal Calculator 

Facility Name: Cave Junction Date: 12/3/2006 

Enter data into white cells below: 

7Q10 = 

Ambient Temperature or Criterion 

Effluent Flow = 

Effluent Temperature 

17 cfs 

13 °C 

0.87 mgd 

18 °C 

5%of7Q10= 0.9 cfs 

5% dilution = 2 dilution = (Qe+Qr)/Qe 

Temperature at 5% cross section = 16.06 °C No Reasonable Potential 



Facility Name: Cave Junction 

Attachment #5b - Thermal Calculator 

Date: 12/3/2006 

Enter data into white cells below: 

7Q10 = 

Ambient Temperature or Criterion 

Effluent Flow = 

Effluent Temperature 

17 cfs 

13 °C 

0.87 mgd 

18 °C 

25%of7Q10 = 

25% dilution = 

4.3 cfs 

4 dilution = (Qe+Qr)/Qe 

Temperature at 25% cross section ss 14.20 °C No Reasonable Potential 



Facility Name: Cave Junction 

Attachment #5c - Thermal Calculator 

Date: 12/3/2006 

Enter data into white cells below: 

7Q10 = 

Ambient Temperature or Criterion 

Effluent Flow = 

Effluent Temperature 

Allowable increase = 

17 cfs 

13 °C 

0.87 mgd 

18 °C 

0.3 °C 

25%of7Q10 = 

25% dilution = 

4.3 cfs 

4 dilution = (Qe+Qr)/Qe 

AT at edge of MZ = o o °c Reasonable Potential 

| Thermal Load Limit * 4.11 Million Kcals | 



Facility Name: Cave Junction 

Attachment #5d - Thermal Calculator 

Date: 12/3/2006 

Enter data into white cells beiow: 

Dilution = 

Ambient Temperature or Criterion 

Effluent Temperature 

Allowable increase = 

Effluent Flow Rate = 

4.2 

13 °C 

18 °C 

0.3 °C 

0.87 mgd 

AT at edge of MZ= 1.19 °C Reasonable Potential 

Thermal Load Limit- 4.1 Million Reals 
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Lalctllatldh of pH 6! 8 mlXlUre 6f £W6 TI6WS. 
Based on cne procedure in fcPA's utsu_)N program (tHA, lyaa. lecnnicai 
guidance on supplementary stream Design conditions for steady state 
moaenng. USJUKA umce or vvacer, vvasningcon u.u.j 

City of Cave Junction Attachment #7 
INPUT^:F;::Wffi 

1. DILUTION FACTOR AT MIXING ZONE BOUNDARY 

1. UPSTREAM/BACKGROUND CHARACTERISTICS 
Temperature (deg C); 
PH; 
Alkalinity (mg CaC03/L): 

2. EFFLUENT CHARACTERISTICS 
Temperature (deg C): 
pH: 
Alkalinity (mg CaC03/L); 

oumjimv^^^v:^ 
1. IONIZATION CONSTANTS 

Upstream/Background pKa: 
Effluent pKa: 

2. IONIZATION FRACTIONS 
Upstream/Background Ionization Fraction: 
Effluent Ionization Fraction: 

3. TOTAL INORGANIC CARBON 
Upstream/Background Total Inorganic Carbon (mg CaC03̂  
Effluent Total Inorganic Carbon (mg CaC03/L): 

4. CONDITIONS AT MIXING ZONE BOUNDARY 
Temperature (deg C): 
Alkalinity (mg CaC03/L): 
Total Inorganic Carbon (mg CaC03/L): 
pKa: 
pH at Mixing Zone/ZID Boundary: 

Lower pH 

4.20 

18.0 
7.1 

25.0 

18.0 
6.2 

75.0 

6.40 
6.40 

0.83 
0.39 

29.95 
192.91 

18.00 
36.90 
68.75 
6.40 
6.5 

Upper pH 

4.20 

18.0 
7.1 

25.0 

18.0 
7.0 

75.0 

6.40 
6.40 

0.83 
0.80 

29.95 
93.69 

18.00 
36.90 
45.12 
6.40 
7.0 



City of Cave Junction   Wastewater Facilities Plan 

 
Civil West Engineering Services, Inc    
 

 
 
 
 
 
 

APPENDIX B 
  



 

 

 

 

 

 

 

 

 



 
 
 
 
 
 
 

Mixing Zone Study 
Cave Junction Wastewater Treatment Facility 

 
 
 
 
 
 
 

Prepared for 
City of Cave Junction 

Michael Bollweg 
Lead Treatment Operator 

P.O. Box 1396 
Cave Junction, OR 

97523 
 
 
 
 
 
 

Prepared by 
Dave LaLiberte, MSCE 

Principal Civil and Environmental Engineer 
Liberte Environmental Associates, Inc. 

Wilsonville, Oregon 
 
 
 
 
 
 

January 31, 2014
 
 



Summary 

This study evaluates the discharge conditions and outfall-mixing zone (MZ) for the City 
of Cave Junction Wastewater Treatment Facility (WWTF).  The Oregon Department of 
Environmental Quality (DEQ) allows the treated discharge as part of the National 
Pollutant Discharge Elimination System (NPDES) waste discharge permit issued to Cave 
Junction (CJ).1  The discharge is to the Illinois River in southern Oregon.2   
 
Figure 1 shows the regional Cave Junction location.  Figure 2 maps the WWTF outfall at 
the Illinois River.  Figure 3 depicts the permitted regulatory mixing zone (RMZ) of 100 
feet downstream from the outfall and 50 feet from the west riverbank.  This figure also 
shows the 10-foot radius of the zone of immediate dilution (ZID).  The existing outfal1 
performance could be improved with future installation of a multi-port diffuser.   
 
Important Mixing Zone Guidance Documents 
This report relies on the Regulatory Mixing Zone Internal Management Directive (IMD) 
(2012) by DEQ.3  The filled-in Mixing Zone Study Checklist, and based on a Level 2 
analysis from the IMD, is attached to this report as Appendix A.4  The Technical Support 
Document (TSD)5 by the EPA is also used as a key guidance document.  Key elements 
of the environmental mapping are contained in Table 3 of the main body of this report. 

 

 
Critical Dilutions 
Table 1 summarizes key facility and river flow conditions, and resulting model dilutions, 
for the main November through May discharge period called out in the permit.   
 

Table 1.  Regulatory Permit Dilution and Basis 
WWTF Flow with Corresponding Illinois River Flow 

Illinois River  
Flow (cfs) 

Cave Junction 
WWTF Flow (mgd) 

Existing Outfall 
MZ Model Dilution6

Potential Diffuser 
MZ Model Dilution 

57.8  [1Q10] 0.6997  3.0 to 1  (ZID at 10 feet) 15.6 to 1 at ZID 

75.2  [7Q10] 0.5208 4.7 to 1  (RMZ at 100 feet) 22.3 to 1 at RMZ 

                                                 
1 DEQ Permit (2007), Permit Number: 102610, National Pollutant Discharge Elimination System Waste 

Discharge Permit, issued by DEQ to Cave Junction on February 28, 2007. 
2 DEQ FS (2006), Permit Evaluation and Fact Sheet for Permit No. 102610, DEQ support document dated 

December 7, 2006. 
3 DEQ IMD, 2012, Regulatory Mixing Zone Internal Management Directive, Part One - Allocating 

Regulatory Mixing Zones and Part Two - Reviewing Mixing Zone Studies, Oregon Department of 
Environmental Quality, May 31, 2012. 

4 See DEQ IMD Appendix A. 
5 EPA TSD, 1991, Technical Support Document for Water Quality-based Toxics Control, EPA\505\2-90-

001, U.S. Environmental Protection Agency, Office of Water, Washington, DC. [2nd Printing 1992] 
6 Existing and potential diffuser dilution results from EPA CORMIX3 modeling as discussed on pp. 9-10. 
7 Projected maximum daily average flow during the 1Q10 critical period over at least the last three (3) 

years between January 2010 and April 2013. 



 

CJ_MZ_Study_LEA_1-31-14_a.doc  Page 2  CJ MZ Study 

 
The EPA statistical hydrologic program, DFLOW, is used to determine 1Q10 and 7Q10 
low flows for the Illinois River.  USGS river flow data9 for November through May for 
the period 1961 to 201310 was inputted to DFLOW for analysis. 
 
For the Illinois River, the 1Q10 of 57.8 cubic-feet per second (cfs) is the one-day average 
low flow for the critical projected 10-year period (1Q10), and the 7Q10 of 75.2 cfs is the 
seven-day average low river flow for the critical projected 10-year period (7Q10).   
 
Consistent with DEQ’s IMD, the facility design average dry weather flow (DADWF) is 
used with the low 7Q10 river flow to evaluate critical dilution for chronic conditions.  
The maximum daily average facility flow is used in combination with the 1Q10 river 
flow to evaluate critical dilution for acute conditions.   
 
The constant total dilution approach used in this report for June and October is based on 
the existing permit.  This approach uses a river flow of 200 cfs combined with the facility 
DADWF to determine the restrictive dilution of 248.6.  Table 2 evaluates total dilution 
based on potential June and October facility discharges.  Figure 4 shows how the 
controlling dilution for the months of June and October reduces the allowable facility 
flow rates with decreasing river flow. 
 

Table 2.  June and October Permit Conditions 
Proportionally Varying Facility and River Flows with Fixed Dilution 

Illinois River  
Flow (cfs) 

Allowable WWTF  
Flow (mgd) 

Constant 
Dilution 11

200 
0.520 

[0.8045 cfs] 
248.6A 

150 
0.390 

[0.6034 cfs] 
248.6 

100 
0.260 

[0.4023 cfs] 
248.6 

75.212
 

0.196 
[0.3025 cfs] 

248.6 

                                                                                                                                                 
8 Design average dry weather flow (DADWF). 
9 Flows are from USGS gage #14377100 for the Illinois River near Kerby, Oregon. 
10 This is a period of about 52 years with no dam affecting river flows. 
11 The controlling dilution is based on the existing permit for June & October.  The permitted dilution 

remains unchanged while facility flow is proportionally decreased with decreasing river flow. 
12 The 75.2 cfs river flow equals the 7Q10 so that it is consistent with the main discharge period between 

November and May.  No discharge would occur for June and October below the 7Q10 of 75.2 cfs. 
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Figure 4.  Decreasing Allowable WWTF Flows with Decreasing River Flow 
June and October Permit Dilution Constraint:  Constant River Dilution at 248.6
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Field Visit and Channel Hydraulics 
Liberte Environmental Associates (LEA) conducted a field visit to the Cave Junction 
WWTF and outfall on June 13, 2013.  Illinois River measurements were made at the 
facility outfall cross-section including flow depths, distances and velocities.  Outfall 
photos are contained in Appendix B. 
 
The river cross-section in the vicinity of the outfall, and used in this study, is developed 
from the field visit and other sources.  Table 4 in the main body of this report provides 
flow depths, widths and velocities with varying river flows.  Appendix C contains the 
detailed channel cross-section data and hydraulic analysis. 

River Flow 
Illinois River flow data was recorded by the USGS at the Kerby gage.13  This gage is 
located about 4.3 miles downstream of the Cave Junction facility outfall.14  The period of 
record from October 1961 to April 2013 was statistically evaluated using EPA’s DFLOW 
program to determine the one-day average low river flow for a projected 10-year period 
(1Q10); and the seven-day average low river flow for a projected 10-year period (7Q10).   
 
Summary results for low river flow 1Q10 equals 57.8 cubic feet per second (cfs), and the 
7Q10 equal to 75.2 cfs, are based on wet weather months (November through May).15  
Facility discharges may also occur in June and October if river flows are 200 cfs or 
greater.  These river flows are tabulated with corresponding allowable facility flows in 
million gallons per day (mgd) in Table 1.   
 
Table 5 in the main body of this report has a summary comparison of statistical river 
flow rates with associated facility flow rates and dilutions used in this study.  The 
detailed results of the river flow statistical analysis are contained in Appendix D. 

Permitted versus Actual Correlated Dilution Conditions 
Table 1 compares permit facility flow and Illinois River flows based on dilutions derived 
in this Cave Junction WWTF Mixing Zone Study (CJMZ).  This table includes 1Q10 and 
7Q10 for Illinois River low flows.  The dilutions presented in this study are based on 
conditions that use less than 25 percent of the river flow to allow for fish passage.16, 17 
 
Correlation of actual facility and river flows shows that the 7Q10 statistical hydrologic 
approach is conservative.  For a recent three-year period (January 2010 to April 2013), 
flow correlation shows that lower river flows consistently pair with lower facility flow 

                                                 
13 USGS Gage No. 14377100, Illinois River Near Kerby, OR, US Geological Survey, Southern Oregon 

Coastal Basin.  

14 The Kerby gage is about 4.3 miles downstream of the Cave Junction WWTF outfall. The outfall is at 
river mile (RM) 54.6 and the Kerby gage is at RM 50.3. 

15 These 1Q10 and 7Q10 low river flow rates were derived from EPA’s DFLOW hydrologic statistics 
model using USGS flow data for the Illinois River near Kerby. 

16 DEQ RMZ IMD (2012), see fifth paragraph on Page 22 of 51. 

17 This is based on DEQ communication (Mark Hamlin), February 22, 2013. 
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rates.  The correlation for Cave Junction WWTF flows and Illinois River flows is 
contained in Appendix E. 
 
The 7Q10 low river flow of 75.2 cfs is combined with the design average dry weather 
flow (DADWF) of 0.520 mgd.  These are key regulatory dilution conditions applicable to 
this mixing zone study.  Appendix E1 shows that a lower facility flow of 0.183 mgd 
actually correlates to a river flow of 75.7 cfs (approximately the 7Q10 flow).18  This 
demonstrates that the 7Q10 and DADWF pairing approach is very conservative when 
applied to the Cave Junction WWTF.   
 
Frequency analysis on Illinois River flows was performed for the available 52-year 
period of record.  Corresponding to the low river 7Q10, the seven-day average flow rate 
of approximately 75 cfs occurs about 0.6 percent of the time.   
 
For the low 1Q10, the average daily river flow rate of 57.8 cfs occurs about 0.3 percent 
of the time.  The Illinois River flow frequency analysis is in Appendices D2 and D3 for 
the 1Q10 and 7Q10 low river flows, respectively. 

Dilution Based River and Facility Flows  
Table 1 was previously presented and is derived from this discussion comparing 
allowable WWTF flow with corresponding Illinois River flows based on dilution.  Lower 
transitional river and WWTF flow rates were evaluated based on river dilution being held 
constant with the June/October conditions.  This method was selected because it does not 
increase pollutant loads over those allowed in the existing permit.   
 
The controlling dilution for June and October is based on the existing permit condition 
with a river flow of 200 cfs and DADWF of 0.520 mgd.  This result is a permitted river 
dilution of 248.6, which is held constant while proportionally varying lower facility and 
lower river flows (see Table 2). 

Mixing Zone Dilution Modeling 
CORMIX was used to determine mixing zone dilutions downstream of the outfall.  
Figure 5 depicts centerline dilution19 downstream of the EXISTING outfall while 
varying key facility.  Key river flows include 1Q10, 7Q10 and 200 cfs.  Two-stage 
mixing conditions, near field and far field, are apparent in this figure.   

                                                

 
In the nearfield, outfall conditions dominate and relatively low dilution occurs with the 
shoreside outfall.  In the farfield, ambient mixing results in a slowly increasing effluent 
dilution beyond a few feet.  However, low initial dilutions cause the existing outfall to 
operate below achievable dilutions. 

 
18 See Appendix E1 for October 5, 2010 on Page 3 of 12.  The seven-day average river flow of 75.7 cfs 

(approximately the 7Q10 flow) corresponds to a facility flow of 0.183 mgd.  This is based on the 
critical ‘shoulder” months of June and October for the years 2010, 2011 and 2012, but is also 
applicable to the main discharge period between November and May for which no facility flows 
occurred during a 7Q10 period. 

19 Centerline dilutions result in the most stringent allowable effluent concentrations. 
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The facility discharge is typically warmer than the river and is positively buoyant, i.e., 
will tend to float.  A temperature difference of 3 oC, between the effluent and the river, is 
used in this analysis to characterize the initial buoyancy of the facility discharge.  A 
characteristic high effluent temperature of 23 oC20 is combined with the river ambient 
temperature set at the 20 oC standard.  Vertically fully mixed conditions occur rapidly at 
the outfall site because of the relatively shallow water depths at 1Q10 and 7Q10 low river 
flow conditions.  Accordingly, any stratifying effects of buoyant discharges are quickly 
minimized and the dilution analysis is not primarily reliant on effluent or river 
temperature conditions. 

Dilution Figures. Figure 6 charts centerline dilution downstream of a potential 
DIFFUSER.  Figure 6 plots dilution downstream of the EXISTING outfall while varying 
key facility and river flows.  Key river flows include 1Q10, 7Q10 and 200 cfs.  Two-field 
mixing conditions are apparent in Figure 6 but greater dilutions result with the diffuser 
compared to the existing outfall.  In the farfield, ambient mixing results in a steady 
increase in effluent dilution after a few feet, and higher initial dilutions allow the diffuser 
to operate in a range approaching achievable completely mixed dilutions. 
 
Figure 7 directly compares dilutions of the existing outfall and a potential diffuser.  
Appendix F contains the full CORMIX mixing zone dilution analysis for the existing 
outfall and potential diffuser.   

Dilutions for the Existing Outfall. The EPA mixing zone model, CORMIX, is used in this 
analysis to evaluate dilutions based on facility versus river flows. 21  Specifically, the 
CORMIX3 subsystem22 is used to assess the existing outfall with its unsubmerged 
surface discharge into the Illinois River during low water conditions.   
 
A simplification of irregular discharge geometries, by CORMIX323, is followed in this 
analysis because the WWTF effluent flows from an unsubmerged outlet pipe discharging 
above the river water surface.  A pipe flowing partially full configuration is taken to 
characterize the unsubmerged entry point of the outfall into the river.  Accordingly, for 
this analysis, CORMIX3 requires that an equivalent rectangular cross section must be 
used with an equivalent discharge area based on the original 12-inch outlet pipe diameter. 
 

                                                 
20 Table 6 lists the Cave Junction WWTF - Effluent Characteristics and shows that a maximum 

temperature of 21 oC has been recorded in the DMR for October through June, the possible discharge 
period.  However, as shown in Appendix D1, effluent temperatures as high as 23 oC may occur in the 
summer so this value was used. 

21 Jirka, et al., 1996, User’s Manual for CORMIX: A Hydrodynamic Mixing Zone Model and Decision 
Support System for Pollutant Discharges into Surface Waters, by Jirka, Gerhard H., Doneker, Robert 
L. and Hinton, Steven W., for Office of Science and Technology, US EPA. 

22 Jones, et al., 1996, CORMIX3: An Expert System For Mixing Zone Analysis and Prediction of Buoyant 
Surface Discharges, by Jones, Gilbert R., Nash Jonathan D. and Jirka, Gerhard H., DeFrees Hydraulics 
Laboratory School of Civil and Environmental Engineering, Cornell University, Cooperative 
Agreement No. CR 818527, for the US EPA. 

23 Ibid, see page 106 subsection 6.2.2.2. Simplification of Irregular Discharge Geometries. 
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Consistent with DEQ’s IMD, the facility design average dry weather flow (DADWF) is 
used with the low 7Q10 river flow to evaluate critical dilution for chronic conditions.  
The projected daily maximum facility flow is used in combination with the low 1Q10 
river flow to evaluate critical dilution for acute conditions.   
 
For acute conditions at the 10-foot ZID, the EXISTING outfall centerline dilution is 3.0 
based on the projected maximum daily average facility flow of 0.699 mgd occurring 
during critical period24 and low 1Q10 river flow.  For chronic conditions at the 100-foot 
RMZ, the existing centerline outfall dilution is 4.7 based on the DADWF facility flow of 
0.520 mgd and low 7Q10 river flow.  For the June and October river flow restriction of 
200 cfs, the existing dilution is 5.6 based on the facility DADWF. 

Dilutions for the Potential Future Diffuser. On a preliminary basis, the CORMIX2 
subsystem25 is used to select the potential outfall diffuser of twelve (12) feet long with 
nine (9) 1.75-inch ports.  Analysis for acute dilution was performed for 1Q10 low river 
flow at the maximum daily average facility flow and for chronic dilution using the 7Q10 
low river flow at the facility DADWF.  Additional analysis was performed for the 200 
cfs river flow condition for June and October also using the facility DADWF.   
 
For acute conditions at the 10-foot ZID, the DIFFUSER centerline dilution is 15.6 based 
on the projected maximum daily average facility flow of 0.699 mgd occurring during 
critical period and low 1Q10 river flow.  For chronic conditions at the 100-foot RMZ, the 
diffuser outfall centerline dilution is 22.3 based on the DADWF facility flow of 0.520 
mgd and low 7Q10 river flow.  For the June and October river flow restriction of 200 cfs, 
the diffuser dilution is 48.7 based on the facility DADWF. 

                                                 
24 The facility maximum daily average flow occurring during the 1Q10 critical period is projected at 0.699 

mgd based on the maximum average monthly flow occurring over all periods (wet or dry) during the 
last three plus years.  This is because no facility discharge has occurred during a 1Q10 critical period 
in the Illinois River over the last three years so there is no explicit maximum daily flow value.  If the 
maximum daily flow for the 7Q10 period is used instead to define the critical period, then the highest 
correlated facility flow is 0.183 mgd (see Appendix E1 for October 5, 2010 on Page 3 of 12), which is 
less than the chronic case DADWF of 0.52 mgd.  This occurs because the design flow (i.e., DADWF) 
is a future projection while the actual correlated flow is not.  To be conservative and maintain 
consistency, the facility flow used with the 1Q10 acute case must be higher than the facility flow used 
with the 7Q10 chronic case.  So an appropriately maximized flow value must be projected.  
Accordingly, the maximum daily average facility flow for the 1Q10 critical period is conservatively 
projected from the all-period average monthly flow (see December 2012 facility flow in Appendix 
D1).  This projection carefully maintains actual higher facility flows sought in the acute case dilution 
analysis while employing the 1Q10 river flow. 

25 Akar, Paul J. and Jirka, Gerhard H., 1991, CORMIX2: An Expert System for Hydrodynamic Mixing Zone 
Analysis of Conventional and Toxic Multiport Diffuser Discharges, EPA/600/3-91/073. 



Figure 5.  Mixing Zone Centerline Dilutions with Distance Downstream of the WWTF Existing Outfall
Based on CORMIX3 for Existing Outfall at 1Q10 & 7Q10 Low Flow and 200 cfs June/October Condition
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Figure 6.  Mixing Zone Centerline Dilution with Distance Downstream of the WWTF Potential Diffuser
Based on CORMIX2 for Existing Outfall at 1Q10 & 7Q10 Low Flow and 200 cfs June/October Condition
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Figure 7.  MZ Dilution with Distance Downstream from WWTF Outfall - Comparison at 7Q10
Comparison of Existing Outfall and Potential Diffuser
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Background 

This report evaluates the Cave Junction (CJ) Waste Water Treatment Facility (WWTF) 
discharge into the permitted Illinois River mixing zone.  The Oregon Department of 
Environmental Quality (DEQ) identifies this allowance in the National Pollutant 
Discharge Elimination System (NPDES) permit issued to the Cave Junction WWTF. 
 
The NPDES permit identifies the present regulatory mixing zone size and shape as a 
hundred (100) feet downstream of the outfall and ten (10) feet upstream of the outfall.  
An additional boundary requirement for evaluating potential acute toxicity conditions is 
set at ten (10) feet from the outfall. 
 
This report focuses on the wastewater discharge from Outfall 001 during representative 
wet weather conditions identified in the NPDES permit as nominally occurring from 
November through May.  Facility discharges may also occur in June and October if river 
flows are 200 cubic feet per second (cfs) or greater.  Figure 1 shows the WWTF outfall 
vicinity relative to the Illinois River receiving water.  Figure 3 shows the mixing zone 
schematic for Outfall 001 overlaid on a USGS base map of the Illinois River.   
 
The CORMIX mixing zone model system developed by EPA, and identified by DEQ, is 
suited to the outfall configurations and river conditions developed in this study.26  
Specifically, the CORMIX3 and CORMIX2 subsystems used to analyze the Outfall 001 
pipe end as a single-port diffuser under tidal conditions.  
 
The DEQ uses two mixing zone regions when assessing acute and chronic conditions for 
instream water quality.27, 28  The Zone of Initial Dilution (ZID) where acute toxicity 
conditions are met is defined as a ten-foot radius about the outfall; and the encompassing 
Regulatory Mixing Zone (RMZ), beyond which chronic toxicity conditions are met at 
100 feet downstream of the outfall.29  These boundaries are illustrated in Figure 3. 
 
Environmental Mapping 
As shown in Figure 2, the Illinois River is the receiving water for the Cave Junction 
WWTF discharge.  Figure 1 shows the location of the Illinois River within the Rogue 
River Basin.  The Rogue River Basin Total Maximum Daily Load (TMDL) issued in 
2008 by DEQ30 discusses WQ limited streams in the basin and is a primary source of 
environmental mapping information used in this study. 
 
There is no commercial or recreational shell fishing in the Illinois River. There are no 
other NPDES discharges or drinking water intakes within a half-mile of the outfall.  
                                                 
26 EPA TSD, 1991, Technical Support Document for Water Quality-based Toxics Control, EPA\505\2-90-

001, U.S. Environmental Protection Agency, Office of Water. Washington, DC. March, 1991. [Second 
Printing 1992 Cited Herein] 

27 OAR 340-041-0053 – Mixing Zones. 
28 EPA TSD (1991), see pages 70-72. 
29 The permitted RMZ also extends ten (10) feet upstream of the outfall. 
30 TMDL 2008, Rogue River Basin Total Maximum Daily Load (TMDL) issued in 2008 by DEQ. 
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There are no public beaches.  There are no critical habitat areas in the RMZ in need of 
additional protection.   
 
As a tributary in the Rogue River, the Illinois River produces coho salmon (NMFS listed 
Southern Oregon Coast ESU31 as threatened, 1997), fall chinook salmon, winter and 
summer steelhead, and species of resident trout.32, 33  
 
OAR 340-041-0271 states the “Beneficial Uses to Be Protected in the Rogue Basin”. 
These are: 

(1) Water quality in the Rogue Basin (see Figure 1) must be managed to protect the designated 
beneficial uses shown in Table 271A (November 2003). 

(2) Designated fish uses to be protected in the Rogue Basin are shown in Figures 271A (November 
2003) and 271B (August 2005). 

 
Table 3 lists the numeric temperature criteria for salmonids.  The main stem Illinois 
River is not considered Core Cold Water Habitat.34 

Table 3.  Salmonid Based Numeric Temperature Criteria 

Beneficial Use 
Numeric Criteria  

(7-Day Average Maximum) 
Season 

Salmon and Steelhead Spawning 13.0 oC 
(55.4 oF) 

October 15 through 
May 15 

Salmon and Trout Rearing and 
Migration 

18.0 oC 
(64.4 oF) 

Year around 

Salmon and Steelhead Migration 
Corridors 

20.0 oC 
(68.0 oF) 

Year around 

Mixing Zone Model and Inputs 

This report relies upon the DEQ IMD for model selection as well as identifying key 
model inputs. 

Mixing Zone Model Selection 

The IMD identifies CORMIX as an appropriate model for simulating dilution under 
typical river conditions.  The CORMIX model system35 is used to evaluate mixing zone 
(MZ) dilutions resulting from WWTF discharges into the Illinois River.   

                                                 
31 ESU is Evolutionarily Significant Unit. 
32 DEQ TMDL 2008, see Chapter 1 – Summary, section on Rogue River Basin Fisheries, Pages 1-6&7. 
33 ODFW (July 2013), list of Threatened, Endangered, and Candidate Fish and Wildlife Species in Oregon. 
34 OAR 340-041-271 Figure 271A – Fish Use Designations Rogue Basin, Oregon. 
35 Jirka, et al., 1996, User’s Manual for CORMIX: A Hydrodynamic Mixing Zone Model and Decision 

Support System for Pollutant Discharges into Surface Waters, by Jirka, Gerhard H.,  Doneker, Robert 
L. and Hinton, Steven W., for Office of Science and Technology, US EPA. 
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Two CORMIX subsystems are used in this mixing zone study.  The CORMIX3 
subsystem36 is used to evaluate the existing outfall configuration, which constitutes an 
unsubmerged buoyant surface discharge.  The CORMIX2 subsystem37 is used to 
simulate a potential future outfall configuration using a submerged multi-port diffuser.   

                                                

 
Detailed mixing zone inputs for both the existing and potential future outfall 
configurations are in Appendix F along with corresponding river conditions.  The model 
runs employing these conditions are also presented in Appendix F.  CORMIX model 
inputs include three general areas: receiving water conditions, outfall configuration and 
effluent characterization. 

Illinois River Conditions 

This analysis uses available data and site measurements to develop the receiving water 
hydraulic conditions for the Illinois River.   

Cross-sectional Measurements and River Flow 
A field visit to the WWTF and the Illinois River outfall vicinity was conducted by LEA 
on June 13, 2013.  Cross-sectional and river flow data were collected and consisted of 
distance and width measurements as well as flow depths and velocities.38  The river 
cross-section recorded at the outfall site is presented in Figure 8.  Table 4 summarizes 
river hydraulic flow, depth, width and velocity based on this cross-section.   
 
The river hydraulics analysis is developed based on WWTF drawings, the field collected 
data, USGS flow data for the Illinois River, USGS topographic mapping, and other 
related sources.  Hydraulic conditions on the day of the field study, June 13, 2013, were 
related to the USGS reported Illinois River flow of 152 cfs for the same day.   
 
A scale model drawing of the channel cross-section was developed in AutoCAD so that 
flow areas, widths and wetted perimeters could be determined based on a given water 
surface elevation (WSEL).  Flows were projected based on Manning’s Equation and the 
channel information previously indicated.39, 40  With these tools, an iterative approach 
was used to determined the WSEL and channel hydraulic conditions for 1Q10, 7Q10 and 
other river flows.  The comprehensive river analysis for the channel hydraulics is 
available in Appendix C. 

 
36 Jones, et al., 1996, CORMIX3: An Expert System For Mixing Zone Analysis and Prediction of Buoyant 

Surface Discharges, by Jones, Gilbert R., Nash, Jonathan D. and Jirka, Gerhard H., at the DeFrees 
Hydraulics Laboratory School of Civil and Environmental Engineering, Cornell University, 
Cooperative Agreement No. CR 818527, for the US EPA. 

37 Akar, Paul J. and Jirka, Gerhard H., 1991, CORMIX2: An Expert System for Hydrodynamic Mixing Zone 
Analysis of Conventional and Toxic Multiport Diffuser Discharges, EPA/600/3-91/073 

38 A calibrated Swoffer current meter, Model 2100, was used to collect the flow velocity data.  Distances 
and widths were measured using a Bushnell range finder, Model - Yardage Pro Sport. 

39 White (1986), Fluid Mechanics, author Frank M. White, McGraw-Hill, see page 598 through 603.  
40 Linsley (1979), Water-Resources Engineering, author Ray K. Linsley, McGraw-Hill, see Pages 251 

through 255.  



Figure 8.  Cave Junction - Illinois River Cross-section at the WWTF Outfall - At Low Water Depths
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CalcD Est.
Elev Incr Incr Total avg avg flow River

ft NGVD Area Area Cumu width width depth depth velocity flow Notes

USGS in2 ft2 ft2 inches feet inches ft fps cfs

1263.4 1281733 8901 17560 15772 1314 160.3 13.4 2.67 46,850 Approx. 100-yr flood conditon

1255.4 565302 3926 8659 10932 911 114.1 9.50 2.13 18,404

1250.4 385212 2675 4733 7912 659 86.1 7.18 1.76 8,338

1245.4 228363 1586 2058 4929 411 60.1 5.01 1.69 3,480

1239.4 42877 298 472 1871 160 35.4 2.95 1.30 612

1238.4 4205 29.2 174 1248 104 20.1 1.68 1.15 200 June & October River Condition

1238.2 5002 34.7 145 1188 99.0 17.6 1.47 1.05 152 Field check using USGS- lower flow (6-13-13)

1237.9 3026 21.0 110 1020 94.0 14.1 1.17 0.91 100

1237.8 2399 16.7 89.3 958 85.0 12.6 1.05 0.84 75.2 7Q10 Low River Flow Condition

1237.6 10459 72.6 72.6 1020 79.8 10.9 0.91 0.80 57.8 1Q10 Low River Flow Condition

1235.9 0 0 0 0 0 0 0 0 0

BWidth of cross-section as determined from the AutoCAD scale model of the river channel at the outfall.
CAverage depth used in the Mannings Equation and calculated based on AutoCAD scale model flow area divided by the flow width.
DAverage flow velocity estimated based on Manning's Equation.
EFlow area calculations were not required because channel conditions for width, depth, velocity and flow were interpolated from the hydraulic charts.

ACross-sectional flow area based on the AutoCAD scale model of the river channel at the outfall.  "Incr" means Incremental flow area & "Cumu" means 
Cumulative flow area.  Channel hydraulic charts were used for interpolating width, depth, & velocity for some river flows.

Table 4.  Illinois River Flow Characteristics at the Outfall Cross-section
Flow rate estimated based on Manning's Equation

Flow WidthBFlow AreaA Calculated DepthC
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River Flow Statistics 
Illinois River flow data was recorded by the USGS at the Kerby gage.41  This gage is 
located about 4.3 miles downstream of the Cave Junction facility outfall.42  The USGS 
period of record from October 1961 to April 2013 was statistically evaluated to 
determine the one-day average low flow for a projected 10-year period (1Q10); and the 
seven-day average low flow for a projected 10-year period (7Q10).43  Appendix D 
contains the statistical flow data for the 1Q10 and 7Q10 with the 25 percent reduction 
calculations to allow for fish passage. 
 
Table 5 compares total dilution for recent and design WWTF flows combined with 
regulatory based Illinois River flows.  For the analysis presented in this study, the 
dilution values are less than 25 percent of Illinois River 1Q10 and 7Q10 flows to allow 
for fish passage.44, 45 
 

Table 5.  Dilution Comparison for Historical WWTF and Illinois River Flows 
Wet weather months (November through May) 

 
Facility Flow 

mgd 
River Flow  

cfs 
Completely Mixed

River Dilution 

Existing Average Wet 
Weather Flow A  

(EAWWF) 

0.383 
(0.0593 cfs) 

57.8  ( 1Q10) 
75.2  ( 7Q10) 

200.0 cfs (permit condition) 

97.6 
126.9 
337.6 

Previous Average (2006) B 
0.369 

(0.571 cfs) 

57.8 
75.2 
200.0  

101.2 
131.7 
350.4 

DADWF 
00.520 

(0.8044 cfs) 

57.8 
75.2 
200.0 

71.9 
93.5 

248.6 
A For 2010 through April 2013 periods of wet weather flow (Nov. – May) for the WWTF. 
B For periods of  wet weather flow for the WWTF (see DEQ Fact Sheet from 2006). 
 
Summary Facility Flows 
The Design Average Dry Weather Flow (DADWF) for the Cave Junction facility is 
0.520 mgd.  Wet weather months are defined as nominally occurring from November 
through May.  Facility discharges may also occur in June and October if river flows are 
200 cfs or greater.  Table 5 compares completely mixed river dilutions resulting from key 
combinations of facility and river flows. 
 
                                                 
41 USGS Gage No. 14377100, Illinois River Near Kerby Oregon, US Geological Survey, Southern Oregon 

Coastal Basin. 
42 The Kerby gage is about 4.3 miles downstream of the Cave Junction WWTF outfall. The outfall is at 

river mile (RM) 54.6 and the Kerby gage is at RM 50.3. 
43 USGS Fact Sheet 229-96, The “100-Year Flood” , by Karen Dinicola, USGS Washington Water Service 

Center, Tacoma, WA, 1996.  This document discusses how the probability of an event is calculated. 
44 DEQ RMZ IMD (2012), see fifth paragraph on Page 22 of 51. 
45 DEQ email (Mark Hamlin), February 22, 2013. 
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The Existing Average Wet Weather Flow (EAWWF) for these conditions is 0.383 in 
million gallons per day (mgd).46  At the time of the last permit renewal in 2007 the 
existing average wet weather flow was 0.369 mgd.47  It can be seen that the Cave 
Junction facility flow only slowly approaches the DADWF of 0.520 mgd.  

Effluent Characteristics 

Discharge monitoring reports (DMRs) for more than three (3) years were assessed to 
characterize effluent discharges.  The period from January 2010 through April 2013 was 
evaluated.  Effluent temperatures, dissolved oxygen in milligrams per liter (mg/l), and pH 
in standard units (S.U.) are summarized in Table 6 in addition to average daily facility 
flow.  Detailed data for effluent water quality is contained in Appendix E - Facility and 
River Flow Correlation including effluent quality data as part of the data from the DMRs. 
 

Table 6. Cave Junction WWTF - Effluent Characteristics  
Minimum, Average and Maximum Values based on DMRs 

  
QE  

mgd 

Daily Max 
Temperature 

oC 

Seven-day 
Temperature A 

oC 

 
pH 
S.U. 

Dissolved 
Oxygen 

mg/l 

Wet Weather Period - November through May  

Minimum 0.157 9 10.7 6.0 2.4 

Average 0.419 13.4 13.4 6.5 5.8 

Maximum 1.431 19  18.6 7.2 10.4 

Wet Weather Period - November through May plus June & October  

Minimum 0.152 9 10.7 6.0 1.9 

Average 0.383 14.3 14.4 6.6 5.6 

Maximum 1.431 21 (June) 20.3 7.2 10.4 

A This is the seven (7)-day average of the daily maximums based on recorded samples. 

Outfall Configuration 

Figure 2 shows a plan view of the Cave Junction WWTF outfall pipeline.  The outfall 
pipeline is about 3,340 feet long consisting of HDPE material. The existing outfall pipe-
end is 12 inches (PVC) in diameter and terminates at the Illinois River shoreside (RM 
54.6).  Photos of the outfall are available in Appendix B. 
 
Two CORMIX subsystems are used in this mixing zone study.  The CORMIX3 
subsystem48 is used to evaluate the existing outfall configuration, which constitutes a 
                                                 
46 For the wet weather months during the period January 2010 through April 2013. 
47 DEQ FS (2006), see third paragraph on page 3 of Fact Sheet. 
48 Jones, et al. (1996). 
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unsubmerged buoyant surface discharge.  Table 7 lists important outfall configuration 
inputs to CORMIX3 to simulate the existing outfall. 
 
The CORMIX2 subsystem49 evaluated potential future outfall configurations based on a 
submerged multi-port diffuser.  For this option, which significantly improves outfall 
mixing, several port and size arrangements were considered as listed in Appendix G.  
Table 8 lists important outfall configuration inputs to CORMIX2 to simulate a potential 
future diffuser. 
 
The hydraulics efficiency of potential multi-port diffusers were used to narrow the list of 
initial diffuser arrangements.  CORMIX2 was then employed to evaluated mixing zone 
dilution.  For the first case, an 8-foot long diffuser with five (5) 1.50-inch ports was 
considered.  For the second case, a 12-foot long diffuser with nine (9) 1.75-inch ports 
was considered.  Of the compared potential diffusers, the 12-foot diffuser with nine (9) 
1.75-inch ports was found, on a preliminary basis, to be the most efficient for the effluent 
hydraulics and mixing zone considered.  
 

Table 7.  Important Outfall Configuration Inputs for Existing Conditions 
For CORMIX3 Subsystem for the unsubmerged outfall 

Parameter Input Value 

Outfall Type Single-Pipe: Un-submerged (during lower river flows) 

Outfall Pipe End Distance from Shore Shoreside discharge 

Pipe Diameter Outfall Pipeline is 24-inch (pipe-end is 12 inches) 

Pipe Material PVC End 

Pipe Horizontal Orientation Perpendicular to River Flow 

Pipe Vertical Orientation Parallel to bank slope (about 1:1) 

 
Table 8.  Important Outfall Configuration Inputs for Potential Future Diffuser 

For CORMIX2 Subsystem for the multiport diffuser 

Parameter Input Value 

Outfall Type Submerged Multi-Port Diffuser  
Nine (9) 1.75-inch Ports (Preliminary Basis) 

Diffuser Pipe Length 12 feet 

Outfall Pipe End Distance from Shore 5 feet 

Outfall Diffuser Pipe Diameter 8 inches 

Pipe Horizontal Orientation Perpendicular to River Flow 

Pipe Vertical Orientation 20o (All ports point in downstream direction, 
co-flowing diffuser) 

                                                 
49 Akar and Jirka (1991). 
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Dilution Mixing Zone Results 

Table 9 compares CORMIX dilutions under the permitted regulatory mixing zone 
conditions.  The EPA mixing zone model, CORMIX50, is used in this analysis to evaluate 
dilutions based on varying facility and river flows.  Centerline dilutions result in the more 
stringent allowable effluent concentrations or parameter. 
 

Table 9.  CORMIX Dilutions for Key Permit Mixing Zone Conditions 

Flow Condition Mixing Zone Dilution 

 
River 

 
Facility 

Existing  
Outfall 

Potential  
Future Diffuser 

1Q10 A DADWF C 3.0  (at 10-foot ZID) 15.6 at ZID 

7Q10 B DADWF 4.7  (at 100-foot RMZ) 23.3 at RMZ 

200 cfs B DADWF 5.6  (at 100-foot RMZ) 48.7 at RMZ 

A 1Q10 river dilution taken at the acute toxicity boundary of 10 feet. 
B 7Q10 and 200 cfs river dilution taken at the chronic toxicity boundary of 100 feet. 
C Design Average Dry Weather Flow (DADWF) of 0.520 mgd for the facility. 

 
The CORMIX3 subsystem51 is used to assess the existing outfall with its surface facility 
flow into the Illinois River.  Dilution simulation was conducted for 1Q10, 7Q10 and 200 
cfs river flow conditions while varying between existing and design facility flows.   
On a preliminary basis, the CORMIX2 subsystem52, is used to select the potential outfall 
diffuser of twelve (12) feet long with nine (9) 1.75-inch ports.  Analysis was performed 
for 1Q10, 7Q10 and 200 cfs river flow conditions while varying between existing and 
design facility flows.   
 
The permitted outfall regulatory mixing zone (RMZ) of 100 feet is evaluated in this study 
because of potential discharge components such as ammonia.  Mixing zone dilution 
analysis is required to ensure that water quality standards for toxicity are being met with 
the outfall mixing zone. 
 
Figure 5 depicts dilution downstream of the existing WWTF outfall varying key facility 
and river flows.  Figure 6 charts dilution downstream of a potential future diffuser 
varying key facility and river values.  Figure 7 directly compares dilutions of the existing 
outfall and a potential diffuser.  Appendix F contains the full CORMIX analysis for the 
existing outfall and potential diffuser.` 

                                                 
50 Jirka, et al. (1996), CORMIX expert system.  
51 Jones, et al. (1996), CORMIX3 subsystem. 
52 Akar (1991), CORMIX2 subsystem. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

IMD Mixing Zone Study Checklist 













 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

WWTF Outfall and Vicinity Photos 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 1 is the Cave Junction WWTF outfall at the Illinois River.  Flow of river is from 
right to left in the photo.  This photo is from Mike Bollweg (WWTF) and is dated May 
22, 2013. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 2 is the Illinois River view immediately downstream of the Cave Junction WWTF 
outfall.  The outfall is just off camera to the right.  Photo taken during LEA site visit on 
June 13, 2013. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Cross-sectional and Hydraulic Analysis 



Figure C1. Cave Junction - Illinois River cross-section at the WWTF outfall
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Note: This cross-section is based on field measurements of 
depths and distances on June 13, 2013. The USGS Topographic 
Map for Cave Junction, OR (1996) was also used.



Figure C2. Illinois River Flow versus Elevations at the Outfall Cross-section for Low Flow Stages
Flow rate estimated based on Manning's Equation
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Figure C3. Illinois River Flow versus Elevations at the Outfall Cross-section for all Flows
Flow rate estimated based on Manning's Equation
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River width at outfall section = 99 ft
Top of Bank - Angular Distance = 132 ft

River Horz. USGS
Flow Height Height Distance vertical

x- Dist.A Dist. DepthB Elev Elev VelocityC y y x datum
sect ft in in in feet fps inches ft ft slope ft
-3 -2008.0 -24096.0  ---- 516.0 43.0  ---- far east bank 516.00 43.00 -2008.00 -0.021 1280.41
-2 -1541.0 -18492.3  ---- 396.0 33.0  ---- east bank 396.00 33.00 -1541.02 1270.41
-1 -56.1 -673.0  ---- 36.0 3.0  ---- 36.00 3.00 -56.08 -0.053 1240.41
0 0.0 0.0 0.0 0.0 0.0 0.00 east shoreline 0.00 0.00 0.00 1237.41 USGS lower water elevation
1 24.0 288.0 9.5 -9.5 -0.79 0.13 depth 1237.04
2 30.0 360.0 13.5 -13.5 -1.13 0.51 depth 1236.70
3 36.0 432.0 16.0 -16.0 -1.33 0.89 depth 1236.50
4 39.0 468.0 16.0 -16.0 -1.33 1.13 depth 1236.50
5 60.0 720.0 22.0 -22.0 -1.83 1.60 depth 1236.00
6 66.0 792.0 23.0 -23.0 -1.92 1.86 depth Horz. 1235.91
7 77.0 924.0 31.0 -31.0 -2.58 2.89 depth Height Height Distance 1235.25
8 90.0 1080.0 30.0 -30.0 -2.50 1.98 depth y y x 1235.33
9 93.0 1116.0 33.0 -33.0 -2.75 0.75 depth inches ft ft slope 1235.08

10 99.0 1188.0 0.0 0.0 0.0 0.00 west shoreline 0.00 0.00 0.00 1237.41 lower water BC/USGS El
11 101.6 1219.4  ---- 36.0 3.0  ---- 36.00 3.00 2.62 1.15 1240.41 original outfall end BC/USGS El
12 106.0 1271.8  ---- 96.0 8.0  ---- existing outfall end 96.00 8.00 6.98 1.15 1245.41 existing outfall end BC/USGS El
13 123.2 1478.6  ---- 333.0 27.8  ---- bank - outfall invert 333.00 27.75 24.22 1.15 1265.16 outfall invert at Bank BC/USGS El
14 127.8 1533.6  ---- 396.0 33.0  ---- west - top of bank 396.00 33.00 28.80 1.15 1270.41 top of bank BC/USGS El

A Distance of Point Location from East Shoreline Horizontal distance (x) from the West Shoreline to Top of Bank (TOB) = 28.8 feet
B Depth in inches (surface to channel bottom) [This is based on field measurements and related elevations from Brown & Caldwell's (BC) outfall profile.]
C Illinois River Point Velocity in feet per second (fps)
D Low water is taken as the 7Q10 for the Illinois River Point

Table C1.  Cave Junction MZ:  Illinois River Cross-section at the Mixing Zone
Field Data recorded 6-13-13

cj_mz_x-sect_site_1-13-14_e.xls
TabC1_illinois_x-sect_6-13-13 Page 1 of 1 1/8/2014



Field Field
Point Point Section x-sect Point

Location Location avg weighted avg

x-sect dist.A depthB depth area velocityC

ft in in ft2 fps
0 0.0 0.0 0.00 east shoreline
1 24.0 9.5 4.75 9.50 0.13 depth
2 30.0 13.5 11.50 5.75 0.51 depth
3 36.0 16.0 14.75 7.38 0.89 depth
4 39.0 16.0 16.00 4.00 1.13 depth
5 60.0 22.0 19.00 33.25 1.60 depth
6 66.0 23.0 22.50 11.25 1.86 depth
7 77.0 31.0 27.00 24.75 2.89 depth Critical
8 90.0 30.0 30.50 33.04 1.98 depth Design
9 93.0 33.0 31.50 7.88 0.75 depth Section

10 99.0 0.0 16.50 8.25 0.00 west shoreline

Flow at USGS Kirby Gage on 6-13-13 (cfs) =  152.0

Cross-sectional Averages:
Average Flow Depth (feet) = 1.47

Average Flow Depth (inches) = 17.6
Flow Width (feet) = 99.0

cross-sectional area (ft2) = 145.0

A Distance of Point Location from East Shoreline
B Depth in inches (surface to channel bottom)
C Illinois River Point Velocity in feet per second (fps)

Table C2.  Cave Junction MZ:  Illinois River Site Vist - Field Data recorded 6-13-13

TabC2_illinois_x-sect_vel_field



1Q10 WS Elevation = 1237.6 feet 1Q10 low flow condition

1.49 conversion x-sect area (A) = 72.6 wetted perimeter (P) = 81.6
n 0.030 friction factor

Rh 0.890 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 0.89
d 0.91 ft
w 79.8 ft

S 0.0003 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 0.7958 fps

A  = 72.6 ft2

Q  = 57.8 cfs 57.8 cfs,  check

7Q10 WS Elevation = 1237.8 feet 7Q10 low flow condition

1.49 conversion x-sect area (A) = 89.3 wetted perimeter (P) = 87.1
n 0.030 friction factor

Rh 1.025 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 1.03
d 1.05 ft
w 85.0 ft

S 0.0003 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 0.842 fps

A  = 89.3 ft2

Q  = 75.2 cfs 75.2 cfs,  check

USGS low water height = 1237.9 feet Field (6-13-13) condition

1.49 conversion x-sect area (A) = 110.3 wetted perimeter (P) = 96.3
n 0.030 friction factor

Rh 1.145 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 1.14
d 1.17
w 94.0

S 0.0003 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 0.907 fps

A  = 145.0 ft2

Q  = 100.0 cfs 100 cfs,  check

Table C3. Calculated Channel Characteristics varying with River Flow Rate
Using Manning's Equation

Page 1 of 4



USGS low water height = 1238.2 feet Field (6-13-13) condition

1.49 conversion x-sect area (A) = 145.0 wetted perimeter (P) = 101.9
n 0.030 friction factor

Rh 1.423 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 1.42
d 1.47
w 99.0

S 0.0003 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 1.048 fps

A  = 145.0 ft2

Q  = 152.0 cfs 152 cfs,  check

USGS low water height = 1238.4 feet 200 cfs condition

1.49 conversion x-sect area (A) = 174.2 wetted perimeter (P) = 107.4
n 0.030 friction factor

Rh 1.623 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 1.62
d 1.68 ft
w 104.0 ft

S 0.0003 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 1.148 fps

A  = 174.2 ft2

Q  = 200.0 cfs 200 cfs,  check

USGS moderate height = 1239.4 feet

1.49 conversion x-sect area (A) = 472.0 wetted perimeter (P) = 165.9
n 0.04 friction factor

Rh 2.845 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 2.85
d 2.95 ft
w 160.0 ft

S 0.0003 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 1.2970 fps

A  = 472.0 ft2

Q  = 612.2 cfs 612.2 cfs,  check

Page 2 of 4



USGS moderate height = 1245.4 feet
x-sect area (A) = 2057.9 wetted perimeter (P) = 420.8

1.49 conversion
n 0.0425 friction factor Rh is hydraulic radius (feet, Area/Perimeter) = 4.89

Rh 4.891 hyd radius
d 5.01
w 410.8

S 0.0003 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 1.6910 fps

A  = 2057.9 ft2

Q  = 3479.8 cfs

USGS moderate height = 1250.4 feet

1.49 conversion x-sect area (A) = 4732.9 wetted perimeter (P) = 673.7
n 0.05 friction factor

Rh 7.026 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 7.03
d 7.18
w 659.3

S 0.00026 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 1.7617 fps

A  = 4732.9 ft2

Q  = 8338.2 cfs

USGS higher flood height = 1255.4 feet

1.49 conversion x-sect area (A) = 8658.6 wetted perimeter (P) = 930.0
n 0.05 friction factor

Rh 9.311 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 9.31
d 9.50
w 911.0

S 0.00026 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 2.1255 fps

A  = 8658.6 ft2

Q  = 18404.4 cfs

Page 3 of 4



USGS 100-yr = 1263.4 feet

1.49 conversion x-sect area (A) = 17559.6 wetted perimeter (P) = 1341.1
n 0.05 friction factor

Rh 13.094 hyd radius Rh is hydraulic radius (feet, Area/Perimeter) = 13.09
d 13.36
w 1314.3

S 0.00026 slope

Manning's Equation:
V~ 1.49/n x (Rh)2/3 x S1/2  = 2.6681 fps

A  = 17559.6 ft2

Q  = 46850.2 cfs

Slope Calculation based on USGS Topo Map for the Illinois River
between approximately the outfall site and Kerby, Oregon.

0.0 1240 ft
15400 1236 ft

x y
15400 4.0 ft Slope = 0.00026

Page 4 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
 

Monthly WWTF Flows and River Flow Frequency Analysis 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D1 
 

 
Cave Junction Summary 

Average Monthly WWTF Flows 
 
 
 



Avg of 
Avg Max Daily Avg Avg

Month Yr Flow Temp pH DO

mgd oC S.U. mg/l
January 2010 0.516 12.7 6.4 6.1

February 2010 0.453 12.4 6.5 7.4
March 2010 0.416 12.4 6.4 6.4
April 2010 0.495 13.0 6.5 5.7
May 2010 0.338 14.4 6.6 5.5
June 2010 0.330 17.0 6.5 5.2
July 2010 0.234 20.7 6.6 4.1

August 2010 0.214 20.8 6.6 3.5
September 2010 0.207 19.6 6.6 2.8

October 2010 0.214 17.7 6.7 3.1
November 2010 0.320 15.5 6.6 5.5
December 2010 0.613 13.2 6.6 6.3

January 2011 0.433 12.4 6.6 6.0
February 2011 0.445 12.0 6.5 7.5

March 2011 0.680 11.8 6.4 7.7
April 2011 0.409 13.3 6.3 6.0
May 2011 0.299 15.6 6.5 7.1
June 2011 0.258 18.4 6.5 5.8
July 2011 0.235 21.5 6.5 4.8

August 2011 0.217 23.1 6.7 5.3
September 2011 0.201 21.0 6.7 4.6

October 2011 0.179 18.4 6.6 4.5
November 2011 0.239 15.6 6.6 3.8
December 2011 0.219 13.4 6.6 4.5

January 2012 0.427 12.2 6.7 7.1
February 2012 0.340 12.0 6.6 6.5

March 2012 0.601 11.9 6.5 5.7
April 2012 0.495 13.5 6.4 5.0
May 2012 0.289 16.7 6.5 3.7
June 2012 0.231 19.3 6.5 3.7
July 2012 0.214 20.3 6.7 3.2

August 2012 0.208 21.3 6.8 3.4
September 2012 0.197 19.9 6.8 4.5

October 2012 0.210 18.0 6.9 5.6
November 2012 0.319 16.7 6.8 4.0
December 2012 0.699 13.4 6.5 5.8

January 2013 0.413 11.6 6.5 5.5
February 2013 0.336 11.8 6.7 4.6

March 2013 0.326 13.0 6.7 5.6
April 2013 0.324 14.9 6.5 5.7

avg 0.345 15.813 6.580 5.230
min 0.179 11.613 6.340 2.750
max 0.699 23.097 6.852 7.726

Table D1.  Cave Junction Summary of Average Monthly WWTF Flows

cj_cmr_all_month_summary_2010-13apr_a.xls
cj_dmr_all_month_summary Page 1 of 1



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D2 
 

 
River Frequency Analysis of One-day Average Flows –  

For 1Q10 Low River Flow Comparison 
 
 
 



Table D2. Illinois River One-Q frequency data
 for November through May Low Flows
1-day flow, Q in (cfs)

(cfs)

Bin (cfs) Frequency Cumulative %
0 0 0 .0%
5 5 0 .0%

10 10 0 .0%
15 15 0 .0%
20 20 0 .0%
25 25 0 .0%
30 30 2 .0%
35 35 1 .0%
40 40 3 .1%
45 45 1 .1%
50 50 5 .1%
55 55 11 .2%
60 60 10 .3% 1Q10 = 57.8 cfs
65 65 6 .4%
70 70 9 .4%
75 75 7 .5%
80 80 11 .6%
85 85 11 .7%
90 90 31 1.0%
95 95 26 1.2%

100 100 25 1.4%
105 105 20 1.6%
110 110 16 1.8%
115 115 25 2.0%
120 120 25 2.2%
125 125 30 2.5%
130 130 20 2.7%
135 135 26 2.9%
140 140 25 3.1%
145 145 19 3.3%
150 150 20 3.5%
155 155 16 3.6%
160 160 14 3.8%
165 165 20 3.9%
170 170 21 4.1%
175 175 29 4.4%
180 180 19 4.6%
185 185 21 4.8%
190 190 22 5.0%
195 195 20 5.1%
200 200 23 5.4%
205 205 21 5.5%
210 210 20 5.7%
215 215 16 5.9%
220 220 26 6.1%
225 225 28 6.4%
230 230 18 6.5%
235 235 13 6.6%
240 240 21 6.8%
245 245 16 7.0%
250 250 17 7.1%
255 255 16 7.3%
260 260 13 7.4%
265 265 10 7.5%
270 270 22 7.7%
275 275 20 7.9%
280 280 20 8.1%
285 285 14 8.2%
290 290 22 8.4%
295 295 23 8.6%

usgs_14377100_illinois_flow_daily.xls
illinois_daily_Q_sea_nov-may Page 1 of 2 12/16/2013



Table D2. Illinois River One-Q frequency data
 for November through May Low Flows
1-day flow, Q in (cfs)

(cfs)

Bin (cfs) Frequency Cumulative %
300 300 23 8.8%
305 305 23 9.0%
310 310 27 9.2%
315 315 27 9.5%
320 320 19 9.7%
325 325 25 9.9%
330 330 20 10.1%
335 335 21 10.3%
340 340 27 10.5%
345 345 15 10.6%
350 350 24 10.9%
355 355 26 11.1%
360 360 27 11.3%
365 365 18 11.5%
370 370 36 11.8%
375 375 37 12.2%
380 380 23 12.4%
385 385 17 12.5%
390 390 26 12.8%
395 395 29 13.0%
400 400 34 13.3%
405 405 22 13.5%
410 410 23 13.8%
415 415 28 14.0%
420 420 28 14.3%
425 425 29 14.5%
430 430 25 14.7%
435 435 26 15.0%
440 440 24 15.2%
445 445 20 15.4%
450 450 25 15.6%
455 455 21 15.8%
460 460 21 16.0%
465 465 28 16.2%
470 470 23 16.5%
475 475 22 16.7%
480 480 25 16.9%
485 485 27 17.1%
490 490 26 17.4%
495 495 17 17.5%
500 500 24 17.7%
505 505 32 18.0%
510 510 27 18.3%
515 515 20 18.5%
520 520 32 18.7%
525 525 17 18.9%
530 530 26 19.1%
535 535 28 19.4%
540 540 31 19.7%
545 545 25 19.9%
550 550 29 20.2%
555 555 17 20.3%
560 560 30 20.6%
565 565 27 20.8%
570 570 37 21.2%
575 575 24 21.4%
580 580 35 21.7%
585 585 29 22.0%
590 590 24 22.2%
595 595 20 22.4%

usgs_14377100_illinois_flow_daily.xls
illinois_daily_Q_sea_nov-may Page 2 of 2 12/16/2013



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D3 
 

 
River Frequency Analysis of Seven-day Average Flows –  

For 7Q10 Low River Flow Comparison 
 
 

 
 
 
 



Table D3. Illinois River Seven-Q frequency data
 for November through May Low Flows
7-day flow, Q in (cfs)

(cfs) Frequency Cumulative %
0 0 .0%
5 0 .0%
10 0 .0%
15 0 .0%
20 0 .0%
25 0 .0%
30 3 .0%
35 2 .0%
40 4 .1%
45 4 .1%
50 5 .2%
55 9 .2%
60 9 .3%
65 11 .4%
70 6 .5%
75 14 .6% 7Q10 = 75.2 cfs
80 13 .7%
85 13 .8%
90 38 1.2%
95 35 1.5%

100 19 1.7%
105 15 1.8%
110 18 2.0%
115 21 2.2%
120 20 2.4%
125 18 2.5%
130 24 2.7%
135 17 2.9%
140 18 3.0%
145 15 3.2%
150 20 3.4%
155 18 3.5%
160 17 3.7%
165 14 3.8%
170 12 3.9%
175 26 4.2%
180 22 4.4%
185 32 4.6%
190 16 4.8%
195 16 4.9%
200 20 5.1%
205 21 5.3%
210 25 5.5%
215 17 5.7%
220 16 5.8%
225 17 6.0%
230 14 6.1%
235 21 6.3%
240 13 6.4%
245 14 6.6%
250 15 6.7%
255 15 6.8%
260 16 7.0%
265 19 7.1%
270 17 7.3%
275 14 7.4%
280 8 7.5%
285 14 7.6%
290 18 7.8%
295 20 8.0%

usgs_14377100_illinois_flow_daily.xls
illinois_daily_Q_sea_nov-may Page 1 of 2 12/16/2013



Table D3. Illinois River Seven-Q frequency data
 for November through May Low Flows
7-day flow, Q in (cfs)

(cfs) Frequency Cumulative %
300 16 8.1%
305 24 8.3%
310 17 8.5%
315 18 8.6%
320 16 8.8%
325 16 8.9%
330 22 9.1%
335 19 9.3%
340 14 9.4%
345 19 9.6%
350 15 9.7%
355 19 9.9%
360 20 10.1%
365 20 10.3%
370 25 10.5%
375 19 10.7%
380 25 10.9%
385 21 11.1%
390 20 11.3%
395 19 11.5%
400 15 11.6%
405 25 11.8%
410 26 12.1%
415 20 12.2%
420 27 12.5%
425 29 12.7%
430 22 12.9%
435 30 13.2%
440 31 13.5%
445 18 13.7%
450 26 13.9%
455 28 14.1%
460 23 14.4%
465 20 14.5%
470 24 14.8%
475 26 15.0%
480 30 15.3%
485 19 15.4%
490 20 15.6%
495 24 15.8%
500 15 16.0%
505 27 16.2%
510 22 16.4%
515 25 16.6%
520 25 16.9%
525 27 17.1%
530 12 17.2%
535 22 17.4%
540 20 17.6%
545 21 17.8%
550 32 18.1%
555 19 18.3%
560 21 18.5%
565 33 18.8%
570 29 19.0%
575 32 19.3%
580 26 19.5%
585 27 19.8%
590 23 20.0%
595 40 20.4%

usgs_14377100_illinois_flow_daily.xls
illinois_daily_Q_sea_nov-may Page 2 of 2 12/16/2013



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
 

Facility and River Flow Correlation 
(Includes Effluent Quality Data from DMRs) 



Summary Facility and River Flow Correlation 

Correlation of facility and river flows is carried out in this study for the period January 
2010 through April 2013.  Daily flows from Cave Junction WWTF discharge monitoring 
reports (DMRs) are combined with the USGS Illinois River flow data to yield a detailed 
correlation of flows as presented in Tables E-1 and E-2 for June and October, 
respectively.  Appendix E1 makes available the detailed facility and river flow 
correlation. Appendix E2 expands the correlation to include effluent quality data from the 
DMRs. 
 
Correlations for June shows that while river flows may be lower so too are the facility 
flows.  The result, based on flow correlation, is that relatively high dilution rates continue 
to occur for the Illinois River throughout June.  As shown in Table 5, completely mixed 
river dilutions ranged from 849 up to 1701.  This is based on the strictest cases of river 
low flow occurring in all Junes for the recent three-year (2010-2012) period, and the 
corresponding facility flow. 
 
The correlation for October, compared to June, again shows that while river flows may 
be lower so too are the facility flows.  October river low flows were lower than for June, 
however.  As shown in Table E-2, completely mixed river dilutions still ranged from 99.3 
up to 264.  This is based on the strictest cases of river low flow occurring in all Octobers 
for the recent three-year (2010-2012) period, and the corresponding facility flow. 
 

Correlation of Facility and River Flows 

Figures E-1, E-2, and E-3 depict the correlation of facility and river flows with increasing 
detail on the ‘shoulder’ months of June and October.  Figure E-1 compares the entire 
January 2010 through April 2013 period evaluated in this study for facility versus river 
flows.  The dry weather periods, bracketed by the shoulder months, are labeled “1”, “2” 
and “3” for years 2010, 2011 and 2012, respectively.  This is done to help identify areas 
of focus in the corresponding figures.  Appendix E1 contains the detailed facility versus 
river flow correlation, for November through May plus June and October, with 
corresponding dilutions.  Appendix E2 expands the detailed correlation, for November 
through May plus June and October, including temperature, pH and dissolved oxygen 
(DO). 
 
June River and Facility Flows 
Both river and facility flows decrease as the dry weather period is approached in May 
and the ‘shoulder’ month of June.  This is graphed in the more detailed Figure E-2.  
Consequently, as listed in Table E-1, facility flows through June 30th are consistently 
lower ranging from 0.218 mgd to 0.247 mgd compared to the DADWF of 0.520 mgd. 
 
River flows are also decreasing in this period ranging between 286.3 cfs to 649.9 cfs but 
still yield relatively high raw dilution1 ranging from 849 to 1701, i.e., river to facility 

                                                 
1 Completely mixed dilution is used here to indicate the total available river dilution.   
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flow ratios.  Figure E-3 shows this graphically by combining the facility and river flows 
in the form of dilution and then depicting the dilution on June 30th for each of the three 
years investigated.   
 
Compare the above dilution range of 849 to 1701 to the completely mixed river dilution 
of 93.5 in Table 4 (of the main report) based on  the 7Q10 flow at the DADWF.  It can be 
seen that with basic operation of the outfall, sufficient dilution is available during the 
shoulder month of June. 
 

Table E-1.  Available Completely Mixed Dilution Through June 30th 
For the Years 2010 to 2012 

 
Facility Flow A  

mgd 
River Flow B 

mgd 
Completely Mixed 

Dilution 

June 2010 0.238 
350.5 

(542.3 cfs) 
1473 

June 2011 0.247 
420.1 

(649.9 cfs) 
1701 

June 2012 0.218 
185.1 

(286.3 cfs) 
849 

A Facility flow based on daily average. 
B River flow based on seven (7)-day average. 

October River and Facility Flows 
Both river and facility flows increase as the wet weather period is approached in the 
‘shoulder” month of October and November.  This is graphed in the more detailed Figure 
E-2.  Consequently, as listed in Table E-2, facility flows beginning October 1st are 
consistently lower ranging from 0.167 mgd to 0.279 mgd compared to the DADWF of 
0.520 mgd.   
 

Table E-2.  Available Completely Mixed Dilution Beginning October 1st 
For Years 2010 through 2012 

 Facility Flow A  
mgd 

River Flow B 
mgd 

Completely Mixed 
Dilution 

October 1st, 2010 0.206 
54.4 

(84.1 cfs) 
264 

October 23rd, 2010 0.279 
47.1 

(72.9 cfs) 
169 

October 2011 0.167 
28.2 

(43.6 cfs) 
169 

October 2012 0.200 
19.9 

(30.7 cfs) 
99.3 

A Facility flow based on daily average. 
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B River flow based on seven (7)-day average. 
 
River flows are also decreasing in this period ranging between 30.7 cfs to 84.1 cfs but 
still yield relatively high raw dilution ranging from 99 to 264, i.e., river to facility flow 
ratios.  Figure E-3 shows this graphically by combining the facility and river flows in the 
form of dilution and then depicting the dilution on October 1st for each of the three years 
investigated.2   
 
Compare the above dilution range of 99 to 264 to the completely mixed river dilution of 
93.5 in Table 4 (of the main report) based on  the 7Q10 flow at the DADWF.  It can be 
seen that with basic operation of the outfall, sufficient dilution is available during the 
shoulder month of October.

                                                 
2 Note that for October 2010 two controlling dilutions are listed because lower dilution was recorded after 

October 1st, i.e., October 23rd.  However, this dilution is not the controlling dilution for the three year 
data set because the October 2012 data indicates a lower dilution at 99.3. 



Figure E-1. Cave Junction WWTF: Comparison of Facility and Illinois River Flows 
Daily Flows January 2010 - April 2013
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Figure E-2. Cave Junction WWTF: Comparison of Facility Flow and River Flow up to 400 mgd
Daily Flows January 2010 - April 2013
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Figure E-3. Cave Junction WWTF Evaluation of the 'Shoulder" Months - June and October
Dilutions based on Daily Flows January 2010 - April 2013
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Appendix E1 
 

 

Facility and River Flow Correlation Data 
For November through May plus June and October 

 
 
 
 
 



Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
01/01/10 14300 9243.7 12424.3 3106.1 3047.9 1970.2 2648.1 662.0 0.744
01/02/10 5730 3703.9 6310.0 1577.5 3754.0 2426.6 4134.0 1033.5 0.587
01/03/10 3170 2049.1 4359.8 1090.0 4107.1 2654.9 5648.7 1412.2 0.470
01/04/10 2240 1448.0 3415.0 853.8 4338.1 2804.2 6613.7 1653.4 0.424
01/05/10 1830 1182.9 2843.6 710.9 4516.0 2919.2 7017.3 1754.3 0.416
01/06/10 1870 1208.8 2627.8 657.0 4664.3 3015.1 6554.5 1638.6 0.460
01/07/10 2210 1428.6 3434.1 858.5 4478.6 2895.0 6959.1 1739.8 0.416
01/08/10 1910 1234.6 2982.2 745.6 2708.6 1750.9 4229.1 1057.3 0.414
01/09/10 1720 1111.8 3131.9 783.0 2135.7 1380.6 3888.9 972.2 0.355
01/10/10 1480 956.7 2428.1 607.0 1894.3 1224.5 3107.8 777.0 0.394
01/11/10 1290 833.9 1980.7 495.2 1758.6 1136.8 2700.1 675.0 0.421
01/12/10 3610 2333.5 3132.3 783.1 2012.9 1301.1 1746.5 436.6 0.745
01/13/10 7770 5022.6 6975.9 1744.0 2855.7 1846.0 2563.8 641.0 0.720
01/14/10 5040 3257.9 5725.7 1431.4 3260.0 2107.3 3703.5 925.9 0.569
01/15/10 3180 2055.6 3976.0 994.0 3441.4 2224.6 4302.9 1075.7 0.517
01/16/10 2430 1570.8 3044.2 761.0 3542.9 2290.1 4438.3 1109.6 0.516
01/17/10 2200 1422.1 2595.1 648.8 3645.7 2356.6 4300.4 1075.1 0.548
01/18/10 2630 1700.1 2987.8 747.0 3837.1 2480.4 4359.2 1089.8 0.569
01/19/10 3130 2023.3 3300.6 825.2 3768.6 2436.1 3974.0 993.5 0.613
01/20/10 3110 2010.3 3743.7 935.9 3102.9 2005.7 3735.1 933.8 0.537
01/21/10 2660 1719.5 3226.0 806.5 2762.9 1785.9 3350.7 837.7 0.533
01/22/10 2320 1499.7 3157.2 789.3 2640.0 1706.5 3592.7 898.2 0.475
01/23/10 1910 1234.6 2960.8 740.2 2565.7 1658.5 3977.2 994.3 0.417
01/24/10 2520 1629.0 2434.9 608.7 2611.4 1688.1 2523.3 630.8 0.669
01/25/10 5250 3393.7 5286.1 1321.5 2985.7 1930.0 3006.2 751.6 0.642
01/26/10 3920 2533.9 4202.2 1050.6 3098.6 2003.0 3321.7 830.4 0.603
01/27/10 2840 1835.8 3544.0 886.0 3060.0 1978.0 3818.6 954.6 0.518
01/28/10 2240 1448.0 2997.9 749.5 3000.0 1939.2 4015.0 1003.7 0.483
01/29/10 1860 1202.3 2630.9 657.7 2934.3 1896.8 4150.5 1037.6 0.457
01/30/10 1600 1034.3 2638.4 659.6 2890.0 1868.1 4765.6 1191.4 0.392
01/31/10 1400 905.0 2419.7 604.9 2730.0 1764.7 4718.5 1179.6 0.374
02/01/10 1310 846.8 2133.0 533.2 2167.1 1400.9 3528.6 882.2 0.397
02/02/10 1470 950.2 1816.9 454.2 1817.1 1174.6 2245.9 561.5 0.523
02/03/10 2230 1441.5 2761.5 690.4 1730.0 1118.3 2142.3 535.6 0.522
02/04/10 2160 1396.3 2604.9 651.2 1718.6 1110.9 2072.6 518.1 0.536
02/05/10 2710 1751.8 3330.4 832.6 1840.0 1189.4 2261.2 565.3 0.526
02/06/10 2280 1473.8 3319.4 829.9 1937.1 1252.2 2820.3 705.1 0.444
02/07/10 1890 1221.7 2958.2 739.5 2007.1 1297.4 3141.5 785.4 0.413
02/08/10 1610 1040.7 2588.9 647.2 2050.0 1325.1 3296.4 824.1 0.402
02/09/10 1400 905.0 2413.3 603.3 2040.0 1318.7 3516.5 879.1 0.375
02/10/10 1230 795.1 2548.4 637.1 1897.1 1226.3 3930.6 982.6 0.312
02/11/10 1210 782.2 1990.2 497.6 1761.4 1138.6 2897.2 724.3 0.393
02/12/10 2070 1338.1 2883.8 720.9 1670.0 1079.5 2326.5 581.6 0.464
02/13/10 2920 1887.5 4718.8 1179.7 1761.4 1138.6 2846.5 711.6 0.400
02/14/10 2780 1797.0 3503.0 875.7 1888.6 1220.8 2379.7 594.9 0.513
02/15/10 3180 2055.6 4517.8 1129.4 2112.9 1365.8 3001.7 750.4 0.455
02/16/10 2470 1596.6 3516.8 879.2 2265.7 1464.6 3226.0 806.5 0.454
02/17/10 2050 1325.1 3185.4 796.4 2382.9 1540.3 3702.7 925.7 0.416
02/18/10 1750 1131.2 2821.0 705.3 2460.0 1590.2 3965.5 991.4 0.401
02/19/10 1520 982.5 2634.2 658.5 2381.4 1539.4 4127.0 1031.8 0.373
02/20/10 1320 853.3 2487.7 621.9 2152.9 1391.6 4057.2 1014.3 0.343
02/21/10 1170 756.3 2136.4 534.1 1922.9 1243.0 3511.2 877.8 0.354
02/22/10 1050 678.7 2020.0 505.0 1618.6 1046.3 3113.9 778.5 0.336
02/23/10 996 643.8 1578.0 394.5 1408.0 910.1 2230.8 557.7 0.408
02/24/10 2000 1292.8 3160.9 790.2 1400.9 905.5 2214.0 553.5 0.409
02/25/10 2800 1810.0 4629.0 1157.3 1550.9 1002.5 2563.9 641.0 0.391
02/26/10 5000 3232.1 3575.3 893.8 2048.0 1323.9 1464.4 366.1 0.904
02/27/10 6580 4253.4 6882.5 1720.6 2799.4 1809.6 2928.1 732.0 0.618
02/28/10 3490 2256.0 3741.3 935.3 3130.9 2023.8 3356.3 839.1 0.603
03/01/10 2530 1635.4 3139.0 784.8 3342.3 2160.5 4146.8 1036.7 0.521
03/02/10 2150 1389.8 2836.3 709.1 3507.1 2267.1 4626.7 1156.7 0.490
03/03/10 1980 1279.9 2782.4 695.6 3504.3 2265.2 4924.4 1231.1 0.460
03/04/10 1770 1144.1 2790.6 697.7 3357.1 2170.1 5292.9 1323.2 0.410
03/05/10 1570 1014.9 2518.3 629.6 2867.1 1853.4 4598.9 1149.7 0.403
03/06/10 1400 905.0 2479.4 619.8 2127.1 1375.0 3767.2 941.8 0.365
03/07/10 1250 808.0 2276.1 569.0 1807.1 1168.2 3290.6 822.6 0.355
03/08/10 1160 749.8 2148.5 537.1 1611.4 1041.6 2984.7 746.2 0.349
03/09/10 1080 698.1 1928.5 482.1 1458.6 942.8 2604.5 651.1 0.362
03/10/10 1050 678.7 1928.2 482.1 1325.7 857.0 2434.5 608.6 0.352
03/11/10 1020 659.3 1796.6 449.1 1218.6 787.7 2146.3 536.6 0.367
03/12/10 2130 1376.9 2210.0 552.5 1298.6 839.4 1347.4 336.8 0.623
03/13/10 2830 1829.3 3538.4 884.6 1502.9 971.5 1879.0 469.8 0.517
03/14/10 2290 1480.3 3410.8 852.7 1651.4 1067.5 2459.7 614.9 0.434
03/15/10 2060 1331.6 3068.2 767.1 1780.0 1150.6 2651.2 662.8 0.434
03/16/10 2130 1376.9 3399.7 849.9 1930.0 1247.6 3080.4 770.1 0.405
03/17/10 2060 1331.6 3432.0 858.0 2074.3 1340.8 3455.8 863.9 0.388
03/18/10 1810 1170.0 3179.4 794.8 2187.1 1413.8 3841.8 960.5 0.368
03/19/10 1590 1027.8 2831.4 707.8 2110.0 1363.9 3757.4 939.3 0.363
03/20/10 1410 911.4 2680.7 670.2 1907.1 1232.8 3625.9 906.5 0.340
03/21/10 1300 840.3 2562.0 640.5 1765.7 1141.4 3479.8 870.0 0.328
03/22/10 1290 833.9 2504.1 626.0 1655.7 1070.3 3214.0 803.5 0.333
03/23/10 1170 756.3 2334.3 583.6 1518.6 981.6 3029.7 757.4 0.324
03/24/10 1060 685.2 2027.2 506.8 1375.7 889.3 2631.0 657.8 0.338
03/25/10 1290 833.9 2100.4 525.1 1301.4 841.3 2119.0 529.8 0.397

Tab_E1&E2_cj_dmr_all_wet+period Page 1 of 12



Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
03/26/10 1780 1150.6 3101.4 775.3 1328.6 858.8 2314.8 578.7 0.371
03/27/10 1570 1014.9 3066.1 766.5 1351.4 873.6 2639.2 659.8 0.331
03/28/10 1480 956.7 2564.9 641.2 1377.1 890.2 2386.6 596.7 0.373
03/29/10 3770 2437.0 4512.9 1128.2 1731.4 1119.2 2072.6 518.2 0.540
03/30/10 6670 4311.6 6562.5 1640.6 2517.1 1627.1 2476.6 619.1 0.657
03/31/10 4690 3031.7 5002.8 1250.7 3035.7 1962.3 3238.2 809.5 0.606
04/01/10 3320 2146.1 3966.9 991.7 3325.7 2149.8 3973.7 993.4 0.541
04/02/10 4170 2695.5 3999.3 999.8 3667.1 2370.5 3517.0 879.3 0.674
04/03/10 4740 3064.0 5175.7 1293.9 4120.0 2663.2 4498.7 1124.7 0.592
04/04/10 3500 2262.4 3625.7 906.4 4408.6 2849.8 4566.9 1141.7 0.624
04/05/10 3450 2230.1 2773.8 693.4 4362.9 2820.2 3507.7 876.9 0.804
04/06/10 4120 2663.2 3810.0 952.5 3998.6 2584.7 3697.7 924.4 0.699
04/07/10 3410 2204.3 3649.4 912.4 3815.7 2466.5 4083.7 1020.9 0.604
04/08/10 3020 1952.2 3690.3 922.6 3772.9 2438.8 4610.2 1152.6 0.529
04/09/10 2600 1680.7 3289.0 822.2 3548.6 2293.8 4488.9 1122.2 0.511
04/10/10 2270 1467.4 3176.1 794.0 3195.7 2065.7 4471.3 1117.8 0.462
04/11/10 2170 1402.7 3096.5 774.1 3005.7 1942.9 4289.0 1072.3 0.453
04/12/10 2210 1428.6 3224.8 806.2 2828.6 1828.4 4127.4 1031.8 0.443
04/13/10 2370 1532.0 3727.5 931.9 2578.6 1666.8 4055.5 1013.9 0.411
04/14/10 2530 1635.4 3472.2 868.1 2452.9 1585.6 3366.4 841.6 0.471
04/15/10 2520 1629.0 3797.1 949.3 2381.4 1539.4 3588.3 897.1 0.429
04/16/10 2290 1480.3 3601.7 900.4 2337.1 1510.8 3675.8 919.0 0.411
04/17/10 2240 1448.0 3751.2 937.8 2332.9 1508.0 3906.7 976.7 0.386
04/18/10 2250 1454.4 3807.4 951.9 2344.3 1515.4 3967.0 991.7 0.382
04/19/10 2180 1409.2 3829.3 957.3 2340.0 1512.6 4110.3 1027.6 0.368
04/20/10 2210 1428.6 3672.4 918.1 2317.1 1497.8 3850.5 962.6 0.389
04/21/10 2170 1402.7 3996.3 999.1 2265.7 1464.6 4172.6 1043.2 0.351
04/22/10 1920 1241.1 3749.6 937.4 2180.0 1409.2 4257.3 1064.3 0.331
04/23/10 1700 1098.9 3360.6 840.1 2095.7 1354.7 4142.8 1035.7 0.327
04/24/10 1550 1001.9 3253.0 813.3 1997.1 1291.0 4191.5 1047.9 0.308
04/25/10 1430 924.4 2906.8 726.7 1880.0 1215.3 3821.6 955.4 0.318
04/26/10 1380 892.0 2089.1 522.3 1765.7 1141.4 2673.0 668.3 0.427
04/27/10 5920 3826.8 5109.2 1277.3 2295.7 1484.0 1981.3 495.3 0.749
04/28/10 8220 5313.5 7151.4 1787.9 3160.0 2042.7 2749.2 687.3 0.743
04/29/10 5000 3232.1 5459.6 1364.9 3600.0 2327.1 3930.9 982.7 0.592
04/30/10 3600 2327.1 4390.7 1097.7 3871.4 2502.5 4721.8 1180.4 0.530
05/01/10 3160 2042.7 4392.8 1098.2 4101.4 2651.2 5701.5 1425.4 0.465
05/02/10 2800 1810.0 4094.9 1023.7 4297.1 2777.7 6284.4 1571.1 0.442
05/03/10 2580 1667.7 3989.8 997.5 4468.6 2888.5 6910.4 1727.6 0.418
05/04/10 2350 1519.1 3935.4 983.9 3958.6 2558.9 6629.2 1657.3 0.386
05/05/10 2090 1351.0 3641.5 910.4 3082.9 1992.8 5371.4 1342.9 0.371
05/06/10 1830 1182.9 3258.8 814.7 2630.0 1700.1 4683.4 1170.8 0.363
05/07/10 1640 1060.1 3028.9 757.2 2350.0 1519.1 4340.2 1085.0 0.350
05/08/10 1500 969.6 2974.3 743.6 2112.9 1365.8 4189.5 1047.4 0.326
05/09/10 1390 898.5 2825.5 706.4 1911.4 1235.6 3885.4 971.4 0.318
05/10/10 1540 995.5 2507.5 626.9 1762.9 1139.5 2870.4 717.6 0.397
05/11/10 1510 976.1 2674.2 668.5 1642.9 1062.0 2909.5 727.4 0.365
05/12/10 1370 885.6 2530.2 632.6 1540.0 995.5 2844.2 711.1 0.350
05/13/10 1300 840.3 2508.5 627.1 1464.3 946.5 2825.5 706.4 0.335
05/14/10 1300 840.3 2414.8 603.7 1415.7 915.1 2629.7 657.4 0.348
05/15/10 1330 859.7 2791.3 697.8 1391.4 899.4 2920.2 730.1 0.308
05/16/10 1340 866.2 2887.3 721.8 1384.3 894.8 2982.7 745.7 0.300
05/17/10 1360 879.1 2721.7 680.4 1358.6 878.2 2718.9 679.7 0.323
05/18/10 1370 885.6 2913.1 728.3 1338.6 865.3 2846.3 711.6 0.304
05/19/10 1270 820.9 2565.4 641.4 1324.3 856.0 2675.1 668.8 0.320
05/20/10 1550 1001.9 3150.8 787.7 1360.0 879.1 2764.5 691.1 0.318
05/21/10 1520 982.5 3070.5 767.6 1391.4 899.4 2810.7 702.7 0.320
05/22/10 1630 1053.7 3500.5 875.1 1434.3 927.1 3080.2 770.0 0.301
05/23/10 1540 995.5 3619.9 905.0 1462.9 945.6 3438.6 859.6 0.275
05/24/10 1410 911.4 2902.7 725.7 1470.0 950.2 3026.2 756.5 0.314
05/25/10 1340 866.2 2749.8 687.5 1465.7 947.5 3007.8 751.9 0.315
05/26/10 1570 1014.9 3161.6 790.4 1508.6 975.2 3037.9 759.5 0.321
05/27/10 1690 1092.4 3340.8 835.2 1528.6 988.1 3021.7 755.4 0.327
05/28/10 1710 1105.4 3465.1 866.3 1555.7 1005.6 3152.5 788.1 0.319
05/29/10 1550 1001.9 3479.0 869.7 1544.3 998.2 3466.1 866.5 0.288
05/30/10 1410 911.4 3132.1 783.0 1525.7 986.2 3389.1 847.3 0.291
05/31/10 1330 859.7 2828.1 707.0 1514.3 978.9 3219.9 805.0 0.304
06/01/10 1270 820.9 2648.2 662.1 1504.3 972.4 3136.7 784.2 0.310
06/02/10 1770 1144.1 2743.8 685.9 1532.9 990.9 2376.2 594.0 0.417
06/03/10 3490 2256.0 4193.3 1048.3 1790.0 1157.1 2150.7 537.7 0.538
06/04/10 8700 5623.8 9989.0 2497.2 2788.6 1802.6 3201.7 800.4 0.563
06/05/10 5010 3238.5 7310.4 1827.6 3282.9 2122.1 4790.2 1197.6 0.443
06/06/10 3350 2165.5 5281.7 1320.4 3560.0 2301.2 5612.8 1403.2 0.410
06/07/10 2670 1725.9 4209.6 1052.4 3751.4 2425.0 5914.6 1478.6 0.410
06/08/10 2220 1435.0 3689.0 922.3 3887.1 2512.7 6459.4 1614.8 0.389
06/09/10 1990 1286.4 3232.1 808.0 3918.6 2533.0 6364.4 1591.1 0.398
06/10/10 1890 1221.7 3561.9 890.5 3690.0 2385.3 6954.1 1738.5 0.343
06/11/10 1680 1086.0 3194.0 798.5 2687.1 1737.0 5108.8 1277.2 0.340
06/12/10 1480 956.7 2925.7 731.4 2182.9 1411.0 4315.1 1078.8 0.327
06/13/10 1350 872.7 2544.2 636.0 1897.1 1226.3 3575.3 893.8 0.343
06/14/10 1260 814.5 2460.7 615.2 1695.7 1096.1 3311.6 827.9 0.331
06/15/10 1150 743.4 2494.5 623.6 1542.9 997.3 3346.7 836.7 0.298
06/16/10 1030 665.8 2190.1 547.5 1405.7 908.7 2989.0 747.3 0.304
06/17/10 941 608.3 2119.4 529.9 1270.1 821.0 2860.8 715.2 0.287
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
06/18/10 881 569.5 1924.0 481.0 1156.0 747.3 2524.5 631.1 0.296
06/19/10 835 539.8 2006.5 501.6 1063.9 687.7 2556.5 639.1 0.269
06/20/10 791 511.3 1886.8 471.7 984.0 636.1 2347.1 586.8 0.271
06/21/10 736 475.8 1699.1 424.8 909.1 587.7 2098.9 524.7 0.280
06/22/10 695 449.3 1554.5 388.6 844.1 545.7 1888.1 472.0 0.289
06/23/10 662 427.9 1561.8 390.4 791.6 511.7 1867.5 466.9 0.274
06/24/10 627 405.3 1529.4 382.4 746.7 482.7 1821.5 455.4 0.265
06/25/10 608 393.0 1541.2 385.3 707.7 457.5 1794.0 448.5 0.255
06/26/10 580 374.9 1464.5 366.1 671.3 433.9 1695.0 423.8 0.256
06/27/10 542 350.4 1390.3 347.6 635.7 410.9 1630.7 407.7 0.252
06/28/10 508 328.4 1340.3 335.1 603.1 389.9 1591.3 397.8 0.245
06/29/10 478 309.0 1256.0 314.0 572.1 369.8 1503.4 375.9 0.246
06/30/10 453 292.8 1230.4 307.6 542.3 350.5 1472.9 368.2 0.238
10/01/10 78 50.4 244.8 61.2 84.1 54.4 264.0 66.0 0.206
10/02/10 75 48.5 267.9 67.0 81.4 52.6 290.8 72.7 0.181
10/03/10 73 47.2 252.3 63.1 79.0 51.1 273.1 68.3 0.187
10/04/10 71 45.9 256.4 64.1 77.3 50.0 279.1 69.8 0.179
10/05/10 71 45.9 250.8 62.7 75.7 48.9 267.4 66.9 0.183
10/06/10 72 46.5 252.9 63.2 74.4 48.1 261.5 65.4 0.184
10/07/10 71 45.9 266.8 66.7 73.0 47.2 274.3 68.6 0.172
10/08/10 74 47.8 265.7 66.4 72.4 46.8 260.1 65.0 0.180
10/09/10 73 47.2 274.3 68.6 72.1 46.6 271.1 67.8 0.172
10/10/10 76 49.1 285.6 71.4 72.6 46.9 272.7 68.2 0.172
10/11/10 76 49.1 268.5 67.1 73.3 47.4 258.9 64.7 0.183
10/12/10 75 48.5 278.6 69.7 73.9 47.7 274.4 68.6 0.174
10/13/10 73 47.2 263.6 65.9 74.0 47.8 267.2 66.8 0.179
10/14/10 72 46.5 260.0 65.0 74.1 47.9 267.7 66.9 0.179
10/15/10 69 44.6 253.4 63.4 73.4 47.5 269.7 67.4 0.176
10/16/10 70 45.2 277.6 69.4 73.0 47.2 289.5 72.4 0.163
10/17/10 71 45.9 263.8 65.9 72.3 46.7 268.5 67.1 0.174
10/18/10 69 44.6 259.3 64.8 71.3 46.1 267.9 67.0 0.172
10/19/10 71 45.9 268.4 67.1 70.7 45.7 267.3 66.8 0.171
10/20/10 69 44.6 247.8 61.9 70.1 45.3 251.9 63.0 0.180
10/21/10 68 44.0 245.6 61.4 69.6 45.0 251.2 62.8 0.179
10/22/10 72 46.5 258.6 64.6 70.0 45.2 251.4 62.8 0.180
10/23/10 90 58.2 208.5 52.1 72.9 47.1 168.8 42.2 0.279
10/24/10 1460 943.8 2666.0 666.5 271.3 175.4 495.4 123.8 0.354
10/25/10 1800 1163.5 3452.6 863.2 518.6 335.2 994.7 248.7 0.337
10/26/10 1390 898.5 3243.7 810.9 707.0 457.0 1649.9 412.5 0.277
10/27/10 879 568.2 2096.7 524.2 822.7 531.8 1962.4 490.6 0.271
10/28/10 975 630.3 2000.8 500.2 952.3 615.6 1954.2 488.5 0.315
10/29/10 1980 1279.9 4182.7 1045.7 1224.9 791.8 2587.5 646.9 0.306
10/30/10 1110 717.5 2491.4 622.8 1370.6 886.0 3076.2 769.1 0.288
10/31/10 1060 685.2 2412.7 603.2 1313.4 849.0 2989.5 747.4 0.284
11/01/10 1110 717.5 2571.7 642.9 1214.9 785.3 2814.7 703.7 0.279
11/02/10 819 529.4 1982.8 495.7 1133.3 732.6 2743.7 685.9 0.267
11/03/10 631 407.9 1651.4 412.8 1097.9 709.7 2873.2 718.3 0.247
11/04/10 512 331.0 1390.6 347.7 1031.7 666.9 2802.2 700.5 0.238
11/05/10 435 281.2 1217.3 304.3 811.0 524.2 2269.4 567.4 0.231
11/06/10 382 246.9 807.0 201.7 707.0 457.0 1493.5 373.4 0.306
11/07/10 1380 892.0 2491.8 622.9 752.7 486.6 1359.1 339.8 0.358
11/08/10 1420 917.9 2707.7 676.9 797.0 515.2 1519.7 379.9 0.339
11/09/10 1020 659.3 1777.2 444.3 825.7 533.8 1438.7 359.7 0.371
11/10/10 2100 1357.5 4228.9 1057.2 1035.6 669.4 2085.4 521.3 0.321
11/11/10 1560 1008.4 3361.3 840.3 1185.3 766.2 2553.9 638.5 0.300
11/12/10 1070 691.7 2506.0 626.5 1276.0 824.8 2988.5 747.1 0.276
11/13/10 822 531.4 1975.3 493.8 1338.9 865.5 3217.3 804.3 0.269
11/14/10 698 451.2 1689.9 422.5 1241.4 802.5 3005.5 751.4 0.267
11/15/10 626 404.7 1556.4 389.1 1128.0 729.2 2804.4 701.1 0.260
11/16/10 543 351.0 1526.1 381.5 1059.9 685.1 2978.7 744.7 0.230
11/17/10 483 312.2 1243.9 311.0 828.9 535.8 2134.6 533.6 0.251
11/18/10 505 326.4 1236.5 309.1 678.1 438.4 1660.5 415.1 0.264
11/19/10 632 408.5 1507.5 376.9 615.6 397.9 1468.3 367.1 0.271
11/20/10 717 463.5 1457.5 364.4 600.6 388.2 1220.8 305.2 0.318
11/21/10 794 513.3 1614.0 403.5 614.3 397.1 1248.7 312.2 0.318
11/22/10 987 638.0 1519.1 379.8 665.9 430.4 1024.8 256.2 0.420
11/23/10 2800 1810.0 4536.2 1134.1 988.3 638.8 1601.1 400.3 0.399
11/24/10 1600 1034.3 2913.4 728.4 1147.9 742.0 2090.1 522.5 0.355
11/25/10 1070 691.7 2121.7 530.4 1228.6 794.2 2436.1 609.0 0.326
11/26/10 873 564.3 1585.2 396.3 1263.0 816.4 2293.3 573.3 0.356
11/27/10 2350 1519.1 3331.3 832.8 1496.3 967.2 2121.1 530.3 0.456
11/28/10 2090 1351.0 3352.4 838.1 1681.4 1086.9 2697.0 674.3 0.403
11/29/10 1430 924.4 2293.7 573.4 1744.7 1127.8 2798.5 699.6 0.403
11/30/10 1140 736.9 1450.6 362.7 1507.6 974.5 1918.3 479.6 0.508
12/01/10 5470 3535.9 6336.7 1584.2 2060.4 1331.9 2386.9 596.7 0.558
12/02/10 4740 3064.0 5481.2 1370.3 2584.7 1670.8 2988.9 747.2 0.559
12/03/10 3310 2139.6 4552.4 1138.1 2932.9 1895.8 4033.7 1008.4 0.470
12/04/10 2280 1473.8 3648.1 912.0 2922.9 1889.4 4676.7 1169.2 0.404
12/05/10 1770 1144.1 2956.5 739.1 2877.1 1859.8 4805.7 1201.4 0.387
12/06/10 1630 1053.7 2751.1 687.8 2905.7 1878.3 4904.2 1226.0 0.383
12/07/10 1590 1027.8 2748.1 687.0 2970.0 1919.8 5133.3 1283.3 0.374
12/08/10 2070 1338.1 3239.9 810.0 2484.3 1605.9 3888.3 972.1 0.413
12/09/10 2420 1564.3 3980.5 995.1 2152.9 1391.6 3541.1 885.3 0.393
12/10/10 2880 1861.7 4835.5 1208.9 2091.4 1351.9 3511.5 877.9 0.385
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
12/11/10 3170 2049.1 5022.4 1255.6 2218.6 1434.1 3515.0 878.7 0.408
12/12/10 3760 2430.5 5759.5 1439.9 2502.9 1617.9 3833.8 958.5 0.422
12/13/10 3680 2378.8 4438.1 1109.5 2795.7 1807.2 3371.6 842.9 0.536
12/14/10 6200 4007.8 6957.9 1739.5 3454.3 2232.9 3876.6 969.1 0.576
12/15/10 4490 2902.4 6188.5 1547.1 3800.0 2456.4 5237.5 1309.4 0.469
12/16/10 2990 1932.8 4238.5 1059.6 3881.4 2509.0 5502.2 1375.6 0.456
12/17/10 2300 1486.7 2853.6 713.4 3798.6 2455.4 4712.9 1178.2 0.521
12/18/10 3930 2540.4 3038.8 759.7 3907.1 2525.6 3021.1 755.3 0.836
12/19/10 6250 4040.1 4024.0 1006.0 4262.9 2755.6 2744.6 686.1 1.004
12/20/10 7600 4912.7 4398.2 1099.5 4822.9 3117.6 2791.0 697.8 1.117
12/21/10 5230 3380.7 3954.1 988.5 4684.3 3028.0 3541.5 885.4 0.855
12/22/10 4040 2611.5 3409.3 852.3 4620.0 2986.4 3898.7 974.7 0.766
12/23/10 3050 1971.6 2573.8 643.5 4628.6 2992.0 3906.0 976.5 0.766
12/24/10 2460 1590.2 2446.4 611.6 4651.4 3006.7 4625.8 1156.4 0.650
12/25/10 2290 1480.3 2552.2 638.1 4417.1 2855.3 4922.9 1230.7 0.580
12/26/10 3330 2152.6 3523.0 880.8 4000.0 2585.6 4231.8 1058.0 0.611
12/27/10 3950 2553.3 3637.2 909.3 3478.6 2248.6 3203.1 800.8 0.702
12/28/10 8250 5332.9 4865.8 1216.4 3910.0 2527.5 2306.1 576.5 1.096
12/29/10 11900 7692.3 8537.5 2134.4 5032.9 3253.3 3610.8 902.7 0.901
12/30/10 5370 3471.2 4573.4 1143.4 5364.3 3467.5 4568.6 1142.1 0.759
12/31/10 3510 2268.9 3453.4 863.4 5514.3 3564.5 5425.4 1356.4 0.657
01/01/11 2750 1777.6 2853.3 713.3 5580.0 3607.0 5789.7 1447.4 0.623
01/02/11 2270 1467.4 2578.8 644.7 5428.6 3509.1 6167.1 1541.8 0.569
01/03/11 1940 1254.0 2296.8 574.2 5141.4 3323.5 6087.0 1521.7 0.546
01/04/11 1680 1086.0 2112.8 528.2 4202.9 2716.8 5285.6 1321.4 0.514
01/05/11 1490 963.2 1930.2 482.5 2715.7 1755.5 3518.0 879.5 0.499
01/06/11 1340 866.2 1854.8 463.7 2140.0 1383.3 2962.1 740.5 0.467
01/07/11 1230 795.1 1774.7 443.7 1814.3 1172.8 2617.8 654.5 0.448
01/08/11 1150 743.4 1844.6 461.2 1585.7 1025.0 2543.5 635.9 0.403
01/09/11 1090 704.6 1854.2 463.5 1417.1 916.1 2410.7 602.7 0.380
01/10/11 1020 659.3 1703.7 425.9 1285.7 831.1 2147.5 536.9 0.387
01/11/11 971 627.7 1557.5 389.4 1184.4 765.6 1899.8 475.0 0.403
01/12/11 1420 917.9 1991.1 497.8 1174.4 759.2 1646.8 411.7 0.461
01/13/11 5290 3419.5 5410.6 1352.7 1738.7 1123.9 1778.4 444.6 0.632
01/14/11 5970 3859.1 7350.6 1837.7 2415.9 1561.6 2974.6 743.6 0.525
01/15/11 3860 2495.2 5092.1 1273.0 2803.0 1811.9 3697.7 924.4 0.490
01/16/11 4510 2915.3 5617.2 1404.3 3291.6 2127.7 4099.6 1024.9 0.519
01/17/11 5470 3535.9 7043.6 1760.9 3927.3 2538.6 5057.1 1264.3 0.502
01/18/11 3650 2359.4 5350.1 1337.5 4310.0 2786.0 6317.5 1579.4 0.441
01/19/11 2860 1848.7 4269.6 1067.4 4515.7 2919.0 6741.4 1685.3 0.433
01/20/11 2400 1551.4 3821.2 955.3 4102.9 2652.1 6532.4 1633.1 0.406
01/21/11 2070 1338.1 3422.2 855.5 3545.7 2292.0 5861.9 1465.5 0.391
01/22/11 1880 1215.3 3920.2 980.0 3262.9 2109.2 6803.7 1700.9 0.310
01/23/11 1700 1098.9 3035.6 758.9 2861.4 1849.7 5109.6 1277.4 0.362
01/24/11 1550 1001.9 2752.6 688.1 2301.4 1487.7 4087.0 1021.8 0.364
01/25/11 1440 930.8 2651.9 663.0 1985.7 1283.6 3657.0 914.2 0.351
01/26/11 1320 853.3 2396.8 599.2 1765.7 1141.4 3206.1 801.5 0.356
01/27/11 1230 795.1 2233.4 558.3 1598.6 1033.3 2902.6 725.7 0.356
01/28/11 1160 749.8 2231.7 557.9 1468.6 949.3 2825.3 706.3 0.336
01/29/11 1090 704.6 2188.2 547.0 1355.7 876.4 2721.6 680.4 0.322
01/30/11 1050 678.7 2121.0 530.3 1262.9 816.3 2551.0 637.8 0.320
01/31/11 964 623.1 1941.3 485.3 1179.1 762.2 2374.5 593.6 0.321
02/01/11 900 581.8 1835.2 458.8 1102.0 712.3 2247.1 561.8 0.317
02/02/11 846 546.9 2259.8 564.9 1034.3 668.6 2762.7 690.7 0.242
02/03/11 794 513.3 1483.4 370.8 972.0 628.3 1815.9 454.0 0.346
02/04/11 754 487.4 1542.4 385.6 914.0 590.8 1869.7 467.4 0.316
02/05/11 733 473.8 2393.0 598.3 863.0 557.9 2817.4 704.4 0.198
02/06/11 722 466.7 1904.9 476.2 816.1 527.6 2153.3 538.3 0.245
02/07/11 698 451.2 1441.5 360.4 778.1 503.0 1607.0 401.8 0.313
02/08/11 672 434.4 1438.4 359.6 745.6 481.9 1595.8 399.0 0.302
02/09/11 644 416.3 1406.4 351.6 716.7 463.3 1565.2 391.3 0.296
02/10/11 620 400.8 1276.4 319.1 691.9 447.2 1424.3 356.1 0.314
02/11/11 598 386.6 1380.6 345.1 669.6 432.8 1545.8 386.4 0.280
02/12/11 577 373.0 1322.6 330.7 647.3 418.4 1483.7 370.9 0.282
02/13/11 560 362.0 1306.8 326.7 624.1 403.5 1456.5 364.1 0.277
02/14/11 577 373.0 879.7 219.9 606.9 392.3 925.2 231.3 0.424
02/15/11 4860 3141.6 4053.6 1013.4 1205.1 779.0 1005.2 251.3 0.775
02/16/11 5900 3813.8 4921.1 1230.3 1956.0 1264.4 1631.5 407.9 0.775
02/17/11 3200 2068.5 2917.5 729.4 2324.6 1502.6 2119.4 529.8 0.709
02/18/11 2570 1661.3 2414.7 603.7 2606.3 1684.7 2448.7 612.2 0.688
02/19/11 2180 1409.2 2380.4 595.1 2835.3 1832.8 3095.9 774.0 0.592
02/20/11 1880 1215.3 2109.8 527.5 3023.9 1954.7 3393.5 848.4 0.576
02/21/11 1710 1105.4 2167.4 541.8 3185.7 2059.3 4037.8 1009.5 0.510
02/22/11 1630 1053.7 1947.6 486.9 2724.3 1761.0 3255.1 813.8 0.541
02/23/11 1510 976.1 1791.0 447.7 2097.1 1355.6 2487.4 621.8 0.545
02/24/11 1580 1021.3 1737.0 434.2 1865.7 1206.0 2051.1 512.8 0.588
02/25/11 1470 950.2 1874.2 468.6 1708.6 1104.4 2178.4 544.6 0.507
02/26/11 1320 853.3 1744.9 436.2 1585.7 1025.0 2096.2 524.0 0.489
02/27/11 1220 788.6 1622.7 405.7 1491.4 964.1 1983.7 495.9 0.486
02/28/11 1350 872.7 1625.1 406.3 1440.0 930.8 1733.4 433.3 0.537
03/01/11 2360 1525.5 3014.9 753.7 1544.3 998.2 1972.8 493.2 0.506
03/02/11 3270 2113.8 3995.8 998.9 1795.7 1160.8 2194.3 548.6 0.529
03/03/11 3660 2365.9 4463.9 1116.0 2092.9 1352.8 2552.5 638.1 0.530
03/04/11 3190 2062.1 3942.7 985.7 2338.6 1511.7 2890.4 722.6 0.523
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
03/05/11 5130 3316.1 5181.4 1295.3 2882.9 1863.5 2911.7 727.9 0.640
03/06/11 7230 4673.6 7102.7 1775.7 3741.4 2418.5 3675.5 918.9 0.658
03/07/11 5310 3432.4 6021.8 1505.5 4307.1 2784.2 4884.5 1221.1 0.570
03/08/11 5280 3413.1 5688.4 1422.1 4724.3 3053.8 5089.7 1272.4 0.600
03/09/11 5320 3438.9 6140.9 1535.2 5017.1 3243.1 5791.3 1447.8 0.560
03/10/11 7150 4621.8 6366.2 1591.5 5515.7 3565.4 4911.1 1227.8 0.726
03/11/11 6330 4091.8 6763.3 1690.8 5964.3 3855.4 6372.5 1593.1 0.605
03/12/11 4200 2714.9 4830.8 1207.7 5831.4 3769.5 6707.3 1676.8 0.562
03/13/11 4250 2747.3 3981.5 995.4 5405.7 3494.3 5064.2 1266.1 0.690
03/14/11 6170 3988.4 5714.0 1428.5 5528.6 3573.7 5120.0 1280.0 0.698
03/15/11 6880 4447.3 4958.0 1239.5 5757.1 3721.5 4148.8 1037.2 0.897
03/16/11 9300 6011.6 6716.9 1679.2 6325.7 4089.0 4568.7 1142.2 0.895
03/17/11 6400 4137.0 5063.7 1265.9 6218.6 4019.8 4920.1 1230.0 0.817
03/18/11 5510 3561.7 3785.1 946.3 6101.4 3944.0 4191.3 1047.8 0.941
03/19/11 5100 3296.7 3878.5 969.6 6230.0 4027.1 4737.8 1184.5 0.850
03/20/11 3970 2566.3 3472.6 868.2 6190.0 4001.3 5414.5 1353.6 0.739
03/21/11 3470 2243.1 3483.0 870.7 5804.3 3752.0 5826.0 1456.5 0.644
03/22/11 3010 1945.7 3449.8 862.5 5251.4 3394.6 6018.8 1504.7 0.564
03/23/11 2650 1713.0 3097.6 774.4 4301.4 2780.5 5028.0 1257.0 0.553
03/24/11 2840 1835.8 2868.5 717.1 3792.9 2451.7 3830.9 957.7 0.640
03/25/11 3430 2217.2 2806.6 701.6 3495.7 2259.7 2860.3 715.1 0.790
03/26/11 3680 2378.8 2862.6 715.6 3292.9 2128.5 2561.4 640.4 0.831
03/27/11 3600 2327.1 2665.6 666.4 3240.0 2094.4 2399.1 599.8 0.873
03/28/11 3580 2314.2 3044.9 761.2 3255.7 2104.5 2769.1 692.3 0.760
03/29/11 3290 2126.7 3060.0 765.0 3295.7 2130.4 3065.3 766.3 0.695
03/30/11 3200 2068.5 3341.7 835.4 3374.3 2181.2 3523.7 880.9 0.619
03/31/11 3500 2262.4 4040.1 1010.0 3468.6 2242.1 4003.8 1000.9 0.560
04/01/11 3900 2521.0 4694.6 1173.7 3535.7 2285.5 4256.1 1064.0 0.537
04/02/11 3880 2508.1 5118.5 1279.6 3564.3 2304.0 4702.0 1175.5 0.490
04/03/11 3190 2062.1 4341.2 1085.3 3505.7 2266.1 4770.8 1192.7 0.475
04/04/11 2650 1713.0 3740.2 935.0 3372.9 2180.3 4760.4 1190.1 0.458
04/05/11 2760 1784.1 4178.2 1044.6 3297.1 2131.3 4991.4 1247.8 0.427
04/06/11 2850 1842.3 4075.8 1019.0 3247.1 2099.0 4643.8 1160.9 0.452
04/07/11 2710 1751.8 3841.6 960.4 3134.3 2026.0 4443.1 1110.8 0.456
04/08/11 2390 1544.9 3795.9 949.0 2918.6 1886.6 4635.4 1158.8 0.407
04/09/11 2160 1396.3 3499.4 874.8 2672.9 1727.8 4330.2 1082.6 0.399
04/10/11 1970 1273.4 3215.7 803.9 2498.6 1615.1 4078.6 1019.6 0.396
04/11/11 2040 1318.7 3372.6 843.1 2411.4 1558.8 3986.6 996.7 0.391
04/12/11 2000 1292.8 3484.7 871.2 2302.9 1488.6 4012.4 1003.1 0.371
04/13/11 1860 1202.3 3051.6 762.9 2161.4 1397.2 3546.1 886.5 0.394
04/14/11 1720 1111.8 3507.3 876.8 2020.0 1305.8 4119.1 1029.8 0.317
04/15/11 2450 1583.7 3193.0 798.2 2028.6 1311.3 2643.7 660.9 0.496
04/16/11 4580 2960.6 6713.3 1678.3 2374.3 1534.8 3480.2 870.0 0.441
04/17/11 4940 3193.3 6823.2 1705.8 2798.6 1809.0 3865.5 966.4 0.468
04/18/11 5430 3510.0 6828.8 1707.2 3282.9 2122.1 4128.6 1032.1 0.514
04/19/11 4330 2799.0 6449.2 1612.3 3615.7 2337.2 5385.4 1346.3 0.434
04/20/11 3380 2184.9 5069.3 1267.3 3832.9 2477.6 5748.5 1437.1 0.431
04/21/11 2820 1822.9 4068.9 1017.2 3990.0 2579.2 5757.1 1439.3 0.448
04/22/11 2410 1557.9 4993.1 1248.3 3984.3 2575.5 8254.8 2063.7 0.312
04/23/11 2190 1415.6 4056.3 1014.1 3642.9 2354.8 6747.2 1686.8 0.349
04/24/11 2180 1409.2 3829.3 957.3 3248.6 2099.9 5706.3 1426.6 0.368
04/25/11 2460 1590.2 4206.8 1051.7 2824.3 1825.7 4829.8 1207.4 0.378
04/26/11 2700 1745.3 4902.6 1225.6 2591.4 1675.1 4705.4 1176.4 0.356
04/27/11 2340 1512.6 4297.2 1074.3 2442.9 1579.1 4486.1 1121.5 0.352
04/28/11 2150 1389.8 4224.3 1056.1 2347.1 1517.2 4611.6 1152.9 0.329
04/29/11 1960 1267.0 4022.1 1005.5 2282.9 1475.7 4684.7 1171.2 0.315
04/30/11 1750 1131.2 3847.7 961.9 2220.0 1435.0 4881.1 1220.3 0.294
05/01/11 1610 1040.7 3283.0 820.8 2138.6 1382.4 4360.9 1090.2 0.317
05/02/11 1560 1008.4 3093.3 773.3 2010.0 1299.3 3985.5 996.4 0.326
05/03/11 1490 963.2 3157.9 789.5 1837.1 1187.6 3893.6 973.4 0.305
05/04/11 1450 937.3 2910.9 727.7 1710.0 1105.4 3432.8 858.2 0.322
05/05/11 1570 1014.9 3142.0 785.5 1627.1 1051.8 3256.4 814.1 0.323
05/06/11 1710 1105.4 3454.3 863.6 1591.4 1028.7 3214.7 803.7 0.320
05/07/11 1630 1053.7 3559.6 889.9 1574.3 1017.6 3438.0 859.5 0.296
05/08/11 1530 989.0 3364.0 841.0 1562.9 1010.3 3436.2 859.1 0.294
05/09/11 1420 917.9 3019.4 754.9 1542.9 997.3 3280.7 820.2 0.304
05/10/11 1300 840.3 2693.4 673.3 1515.7 979.8 3140.3 785.1 0.312
05/11/11 1300 840.3 2667.7 666.9 1494.3 965.9 3066.4 766.6 0.315
05/12/11 1340 866.2 2976.6 744.2 1461.4 944.7 3246.3 811.6 0.291
05/13/11 1300 840.3 2839.0 709.7 1402.9 906.8 3063.6 765.9 0.296
05/14/11 1300 840.3 3171.1 792.8 1355.7 876.4 3307.0 826.7 0.265
05/15/11 1230 795.1 2880.8 720.2 1312.9 848.6 3074.8 768.7 0.276
05/16/11 1120 724.0 2540.3 635.1 1270.0 820.9 2880.5 720.1 0.285
05/17/11 1110 717.5 2344.8 586.2 1242.9 803.4 2625.5 656.4 0.306
05/18/11 1080 698.1 2484.4 621.1 1211.4 783.1 2786.8 696.7 0.281
05/19/11 990 639.9 2169.3 542.3 1161.4 750.8 2545.0 636.2 0.295
05/20/11 987 638.0 2177.5 544.4 1116.7 721.9 2463.7 615.9 0.293
05/21/11 1020 659.3 2433.0 608.2 1076.7 696.0 2568.3 642.1 0.271
05/22/11 1070 691.7 2461.4 615.4 1053.9 681.2 2424.3 606.1 0.281
05/23/11 1080 698.1 2304.0 576.0 1048.1 677.5 2236.1 559.0 0.303
05/24/11 1040 672.3 2383.9 596.0 1038.1 671.1 2379.7 594.9 0.282
05/25/11 1110 717.5 2207.7 551.9 1042.4 673.8 2073.4 518.3 0.325
05/26/11 1120 724.0 2479.4 619.8 1061.0 685.8 2348.8 587.2 0.292
05/27/11 1300 840.3 2887.8 721.9 1105.7 714.7 2456.2 614.0 0.291
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
05/28/11 1500 969.6 3253.8 813.4 1174.3 759.1 2547.2 636.8 0.298
05/29/11 1380 892.0 3130.0 782.5 1218.6 787.7 2763.9 691.0 0.285
05/30/11 1230 795.1 2641.5 660.4 1240.0 801.6 2663.0 665.7 0.301
05/31/11 1410 911.4 2959.2 739.8 1292.9 835.7 2713.4 678.3 0.308
06/01/11 1520 982.5 3353.4 838.4 1351.4 873.6 2981.5 745.4 0.293
06/02/11 1370 885.6 2981.8 745.4 1387.1 896.7 3019.1 754.8 0.297
06/03/11 1230 795.1 2741.7 685.4 1377.1 890.2 3069.7 767.4 0.290
06/04/11 1120 724.0 3305.9 826.5 1322.9 855.1 3904.6 976.2 0.219
06/05/11 1110 717.5 2647.7 661.9 1284.3 830.2 3063.4 765.8 0.271
06/06/11 1190 769.2 2680.2 670.1 1278.6 826.5 2879.7 719.9 0.287
06/07/11 1180 762.8 2603.3 650.8 1245.7 805.2 2748.3 687.1 0.293
06/08/11 1140 736.9 2603.9 651.0 1191.4 770.2 2721.4 680.3 0.283
06/09/11 1100 711.1 2548.6 637.1 1152.9 745.2 2671.0 667.8 0.279
06/10/11 1110 717.5 2657.5 664.4 1135.7 734.1 2719.0 679.8 0.270
06/11/11 1120 724.0 2907.6 726.9 1135.7 734.1 2948.4 737.1 0.249
06/12/11 1060 685.2 2625.3 656.3 1128.6 729.5 2795.1 698.8 0.261
06/13/11 1080 698.1 2727.1 681.8 1112.9 719.4 2810.0 702.5 0.256
06/14/11 1090 704.6 2752.3 688.1 1100.0 711.1 2777.6 694.4 0.256
06/15/11 1010 652.9 2643.2 660.8 1081.4 699.0 2830.2 707.5 0.247
06/16/11 937 605.7 2442.3 610.6 1058.1 684.0 2758.1 689.5 0.248
06/17/11 852 550.7 2118.2 529.6 1021.3 660.2 2539.1 634.8 0.260
06/18/11 831 537.2 2219.7 554.9 980.0 633.5 2617.7 654.4 0.242
06/19/11 831 537.2 2247.6 561.9 947.3 612.3 2562.1 640.5 0.239
06/20/11 813 525.5 2102.1 525.5 909.1 587.7 2350.7 587.7 0.250
06/21/11 815 526.8 2107.3 526.8 869.9 562.3 2249.1 562.3 0.250
06/22/11 801 517.8 2184.7 546.2 840.0 543.0 2291.1 572.8 0.237
06/23/11 747 482.9 2136.6 534.1 812.9 525.4 2325.0 581.2 0.226
06/24/11 667 431.2 1850.5 462.6 786.4 508.4 2181.8 545.4 0.233
06/25/11 613 396.3 1809.4 452.3 755.3 488.2 2229.3 557.3 0.219
06/26/11 575 371.7 1623.1 405.8 718.7 464.6 2028.8 507.2 0.229
06/27/11 555 358.8 1470.3 367.6 681.9 440.8 1806.4 451.6 0.244
06/28/11 708 457.7 1646.3 411.6 666.6 430.9 1549.9 387.5 0.278
06/29/11 795 513.9 1889.3 472.3 665.7 430.3 1582.1 395.5 0.272
06/30/11 636 411.1 1664.4 416.1 649.9 420.1 1700.7 425.2 0.247
10/01/11 44 28.4 170.3 42.6 43.6 28.2 168.7 42.2 0.167
10/02/11 47 30.4 166.0 41.5 44.4 28.7 156.9 39.2 0.183
10/03/11 59 38.1 179.9 45.0 46.6 30.1 142.0 35.5 0.212
10/04/11 85 54.9 223.4 55.8 52.3 33.8 137.4 34.3 0.246
10/05/11 162 104.7 427.4 106.9 69.0 44.6 182.1 45.5 0.245
10/06/11 215 139.0 716.4 179.1 93.6 60.5 311.8 77.9 0.194
10/07/11 159 102.8 538.1 134.5 110.1 71.2 372.8 93.2 0.191
10/08/11 123 79.5 476.1 119.0 121.4 78.5 470.0 117.5 0.167
10/09/11 110 71.1 397.2 99.3 130.4 84.3 471.0 117.8 0.179
10/10/11 120 77.6 331.5 82.9 139.1 89.9 384.4 96.1 0.234
10/11/11 244 157.7 813.0 203.3 161.9 104.6 539.3 134.8 0.194
10/12/11 205 132.5 712.4 178.1 168.0 108.6 583.9 146.0 0.186
10/13/11 161 104.1 594.7 148.7 160.3 103.6 592.1 148.0 0.175
10/14/11 135 87.3 474.3 118.6 156.9 101.4 551.1 137.8 0.184
10/15/11 121 78.2 437.0 109.2 156.6 101.2 565.4 141.4 0.179
10/16/11 111 71.8 403.1 100.8 156.7 101.3 569.1 142.3 0.178
10/17/11 104 67.2 361.4 90.4 154.4 99.8 536.7 134.2 0.186
10/18/11 100 64.6 387.1 96.8 133.9 86.5 518.1 129.5 0.167
10/19/11 96 62.1 360.8 90.2 118.3 76.5 444.5 111.1 0.172
10/20/11 94 60.8 355.3 88.8 108.7 70.3 411.0 102.7 0.171
10/21/11 92 59.5 371.7 92.9 102.6 66.3 414.4 103.6 0.160
10/22/11 92 59.5 369.4 92.3 98.4 63.6 395.2 98.8 0.161
10/23/11 91 58.8 363.1 90.8 95.6 61.8 381.3 95.3 0.162
10/24/11 87 56.2 336.8 84.2 93.1 60.2 360.5 90.1 0.167
10/25/11 86 55.6 356.4 89.1 91.1 58.9 377.7 94.4 0.156
10/26/11 84 54.3 339.4 84.8 89.4 57.8 361.3 90.3 0.160
10/27/11 89 57.5 368.8 92.2 88.7 57.3 367.6 91.9 0.156
10/28/11 85 54.9 350.0 87.5 87.7 56.7 361.1 90.3 0.157
10/29/11 84 54.3 357.2 89.3 86.6 56.0 368.2 92.0 0.152
10/30/11 84 54.3 350.3 87.6 85.6 55.3 356.9 89.2 0.155
10/31/11 83 53.7 343.9 86.0 85.0 54.9 352.2 88.1 0.156
11/01/11 84 54.3 345.9 86.5 84.7 54.8 348.8 87.2 0.157
11/02/11 85 54.9 341.3 85.3 84.9 54.9 340.7 85.2 0.161
11/03/11 91 58.8 319.7 79.9 85.1 55.0 299.1 74.8 0.184
11/04/11 96 62.1 373.8 93.5 86.7 56.1 337.7 84.4 0.166
11/05/11 104 67.2 259.6 64.9 89.6 57.9 223.6 55.9 0.259
11/06/11 385 248.9 1032.7 258.2 132.6 85.7 355.6 88.9 0.241
11/07/11 416 268.9 1274.4 318.6 180.1 116.4 551.9 138.0 0.211
11/08/11 271 175.2 912.4 228.1 206.9 133.7 696.4 174.1 0.192
11/09/11 219 141.6 757.0 189.3 226.0 146.1 781.2 195.3 0.187
11/10/11 199 128.6 722.7 180.7 241.4 156.1 876.8 219.2 0.178
11/11/11 185 119.6 703.4 175.9 254.1 164.3 966.4 241.6 0.170
11/12/11 175 113.1 707.0 176.8 264.3 170.8 1067.7 266.9 0.160
11/13/11 165 106.7 675.1 168.8 232.9 150.5 952.7 238.2 0.158
11/14/11 156 100.8 566.5 141.6 195.7 126.5 710.7 177.7 0.178
11/15/11 154 99.5 547.0 136.7 179.0 115.7 635.8 158.9 0.182
11/16/11 156 100.8 514.5 128.6 170.0 109.9 560.7 140.2 0.196
11/17/11 306 197.8 933.0 233.3 185.3 119.8 565.0 141.2 0.212
11/18/11 1100 711.1 2468.9 617.2 316.0 204.3 709.3 177.3 0.288
11/19/11 938 606.3 2454.8 613.7 425.0 274.7 1112.2 278.1 0.247
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
11/20/11 635 410.5 1800.3 450.1 492.1 318.1 1395.3 348.8 0.228
11/21/11 553 357.5 1241.2 310.3 548.9 354.8 1231.9 308.0 0.288
11/22/11 3500 2262.4 6373.1 1593.3 1026.9 663.8 1869.8 467.4 0.355
11/23/11 3930 2540.4 5546.7 1386.7 1566.0 1012.3 2210.2 552.6 0.458
11/24/11 3640 2352.9 6742.0 1685.5 2042.3 1320.2 3782.7 945.7 0.349
11/25/11 2280 1473.8 4562.9 1140.7 2210.9 1429.1 4424.5 1106.1 0.323
11/26/11 1620 1047.2 3561.9 890.5 2308.3 1492.1 5075.2 1268.8 0.294
11/27/11 1130 730.4 2545.1 636.3 2379.0 1537.8 5358.2 1339.6 0.287
11/28/11 895 578.5 1802.3 450.6 2427.9 1569.4 4889.1 1222.3 0.321
11/29/11 740 478.3 1702.3 425.6 2033.6 1314.5 4678.0 1169.5 0.281
11/30/11 626 404.7 1538.6 384.7 1561.6 1009.4 3838.1 959.5 0.263
12/01/11 538 347.8 1363.8 341.0 1118.4 723.0 2835.2 708.8 0.255
12/02/11 470 303.8 1225.1 306.3 859.9 555.8 2241.2 560.3 0.248
12/03/11 425 274.7 1254.5 313.6 689.1 445.5 2034.1 508.5 0.219
12/04/11 386 249.5 1144.6 286.1 582.9 376.8 1728.3 432.1 0.218
12/05/11 354 228.8 1035.4 258.9 505.6 326.8 1478.8 369.7 0.221
12/06/11 330 213.3 996.8 249.2 447.0 288.9 1350.2 337.6 0.214
12/07/11 308 199.1 948.1 237.0 401.6 259.6 1236.1 309.0 0.210
12/08/11 291 188.1 870.9 217.7 366.3 236.8 1096.2 274.0 0.216
12/09/11 276 178.4 833.7 208.4 338.6 218.9 1022.7 255.7 0.214
12/10/11 264 170.7 902.9 225.7 315.6 204.0 1079.3 269.8 0.189
12/11/11 252 162.9 835.4 208.8 296.4 191.6 982.6 245.7 0.195
12/12/11 241 155.8 794.8 198.7 280.3 181.2 924.4 231.1 0.196
12/13/11 231 149.3 728.4 182.1 266.1 172.0 839.2 209.8 0.205
12/14/11 223 144.1 699.8 174.9 254.0 164.2 797.0 199.3 0.206
12/15/11 231 149.3 714.5 178.6 245.4 158.6 759.1 189.8 0.209
12/16/11 223 144.1 706.6 176.7 237.9 153.8 753.7 188.4 0.204
12/17/11 213 137.7 740.2 185.1 230.6 149.0 801.3 200.3 0.186
12/18/11 207 133.8 711.7 177.9 224.1 144.9 770.7 192.7 0.188
12/19/11 199 128.6 670.0 167.5 218.1 141.0 734.4 183.6 0.192
12/20/11 196 126.7 736.6 184.2 213.1 137.8 801.0 200.3 0.172
12/21/11 189 122.2 710.3 177.6 208.3 134.6 782.8 195.7 0.172
12/22/11 182 117.6 629.1 157.3 201.3 130.1 695.8 173.9 0.187
12/23/11 177 114.4 621.8 155.5 194.7 125.9 684.1 171.0 0.184
12/24/11 172 111.2 657.9 164.5 188.9 122.1 722.4 180.6 0.169
12/25/11 171 110.5 650.2 162.6 183.7 118.8 698.6 174.6 0.170
12/26/11 174 112.5 665.5 166.4 180.1 116.4 689.0 172.3 0.169
12/27/11 170 109.9 600.5 150.1 176.4 114.0 623.2 155.8 0.183
12/28/11 239 154.5 643.7 160.9 183.6 118.7 494.4 123.6 0.240
12/29/11 1780 1150.6 3035.9 759.0 411.9 266.2 702.5 175.6 0.379
12/30/11 7310 4725.3 10642.5 2660.6 1430.9 924.9 2083.2 520.8 0.444
12/31/11 3800 2456.4 7018.2 1754.5 1949.1 1260.0 3599.9 900.0 0.350
01/01/12 1920 1241.1 4096.1 1024.0 2199.0 1421.5 4691.3 1172.8 0.303
01/02/12 1290 833.9 2698.6 674.7 2358.4 1524.5 4933.7 1233.4 0.309
01/03/12 970 627.0 2118.3 529.6 2472.7 1598.4 5400.0 1350.0 0.296
01/04/12 788 509.4 1744.4 436.1 2551.1 1649.1 5647.6 1411.9 0.292
01/05/12 679 438.9 1534.7 383.7 2393.9 1547.4 5410.6 1352.6 0.286
01/06/12 603 389.8 1407.2 351.8 1435.7 928.1 3350.4 837.6 0.277
01/07/12 541 349.7 1415.8 354.0 970.1 627.1 2538.9 634.7 0.247
01/08/12 492 318.0 1319.6 329.9 766.1 495.2 2055.0 513.7 0.241
01/09/12 452 292.2 1168.7 292.2 646.4 417.9 1671.4 417.9 0.250
01/10/12 421 272.1 1138.7 284.7 568.0 367.2 1536.2 384.1 0.239
01/11/12 393 254.0 1114.2 278.6 511.6 330.7 1450.4 362.6 0.228
01/12/12 370 239.2 1092.1 273.0 467.4 302.2 1379.7 344.9 0.219
01/13/12 350 226.2 1057.2 264.3 431.3 278.8 1302.7 325.7 0.214
01/14/12 332 214.6 1062.4 265.6 401.4 259.5 1284.6 321.1 0.202
01/15/12 316 204.3 1052.9 263.2 376.3 243.2 1253.8 313.4 0.194
01/16/12 305 197.2 985.8 246.4 355.3 229.7 1148.3 287.1 0.200
01/17/12 293 189.4 763.7 190.9 337.0 217.8 878.4 219.6 0.248
01/18/12 2710 1751.8 2203.5 550.9 668.0 431.8 543.1 135.8 0.795
01/19/12 22500 14544.3 14632.1 3658.0 3829.4 2475.4 2490.3 622.6 0.994
01/20/12 12800 8274.1 8556.4 2139.1 5608.0 3625.1 3748.8 937.2 0.967
01/21/12 14100 9114.4 11061.2 2765.3 7574.9 4896.5 5942.3 1485.6 0.824
01/22/12 7040 4550.7 5782.4 1445.6 8535.4 5517.4 7010.7 1752.7 0.787
01/23/12 5930 3833.2 5852.3 1463.1 9339.0 6036.8 9216.6 2304.1 0.655
01/24/12 3720 2404.7 3929.2 982.3 9828.6 6353.3 10381.2 2595.3 0.612
01/25/12 5150 3329.0 5680.9 1420.2 10177.1 6578.6 11226.3 2806.6 0.586
01/26/12 6080 3930.2 6968.4 1742.1 7831.4 5062.3 8975.8 2243.9 0.564
01/27/12 4440 2870.1 5917.7 1479.4 6637.1 4290.3 8846.0 2211.5 0.485
01/28/12 3010 1945.7 4422.0 1105.5 5052.9 3266.2 7423.2 1855.8 0.440
01/29/12 2340 1512.6 3445.6 861.4 4381.4 2832.2 6451.5 1612.9 0.439
01/30/12 2120 1370.4 3278.5 819.6 3837.1 2480.4 5933.9 1483.5 0.418
01/31/12 1850 1195.9 2717.9 679.5 3570.0 2307.7 5244.8 1311.2 0.440
02/01/12 2220 1435.0 3217.6 804.4 3151.4 2037.1 4567.5 1141.9 0.446
02/02/12 2040 1318.7 3200.7 800.2 2574.3 1664.1 4039.0 1009.7 0.412
02/03/12 1760 1137.7 2462.5 615.6 2191.4 1416.6 3066.2 766.5 0.462
02/04/12 1520 982.5 2699.3 674.8 1978.6 1279.0 3513.7 878.4 0.364
02/05/12 1330 859.7 2521.2 630.3 1834.3 1185.7 3477.1 869.3 0.341
02/06/12 1190 769.2 2173.0 543.2 1701.4 1099.8 3106.8 776.7 0.354
02/07/12 1090 704.6 2066.2 516.6 1592.9 1029.6 3019.5 754.9 0.341
02/08/12 1020 659.3 1911.1 477.8 1421.4 918.8 2663.3 665.8 0.345
02/09/12 952 615.4 1859.2 464.8 1266.0 818.4 2472.4 618.1 0.331
02/10/12 915 591.5 1765.6 441.4 1145.3 740.3 2209.9 552.5 0.335
02/11/12 919 594.1 2395.4 598.8 1059.4 684.8 2761.4 690.4 0.248
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
02/12/12 880 568.8 1658.4 414.6 995.1 643.3 1875.4 468.9 0.343
02/13/12 949 613.4 1605.9 401.5 960.7 621.0 1625.7 406.4 0.382
02/14/12 925 597.9 1758.6 439.7 937.1 605.8 1781.7 445.4 0.340
02/15/12 886 572.7 1689.4 422.4 918.0 593.4 1750.5 437.6 0.339
02/16/12 835 539.8 1478.8 369.7 901.3 582.6 1596.2 399.0 0.365
02/17/12 810 523.6 1586.6 396.7 886.3 572.9 1736.1 434.0 0.330
02/18/12 840 543.0 1803.9 451.0 875.0 565.6 1879.1 469.8 0.301
02/19/12 824 532.6 1817.9 454.5 867.0 560.4 1912.8 478.2 0.293
02/20/12 813 525.5 1627.0 406.8 847.6 547.9 1696.2 424.1 0.323
02/21/12 874 565.0 2268.9 567.2 840.3 543.2 2181.4 545.4 0.249
02/22/12 872 563.7 1923.8 480.9 838.3 541.9 1849.4 462.4 0.293
02/23/12 846 546.9 1946.1 486.5 839.9 542.9 1932.0 483.0 0.281
02/24/12 801 517.8 1697.6 424.4 838.6 542.1 1777.3 444.3 0.305
02/25/12 867 560.4 1932.6 483.1 842.4 544.6 1877.8 469.4 0.290
02/26/12 839 542.3 1838.4 459.6 844.6 545.9 1850.6 462.7 0.295
02/27/12 801 517.8 1791.6 447.9 842.9 544.8 1885.2 471.3 0.289
02/28/12 792 512.0 1391.2 347.8 831.1 537.3 1459.9 365.0 0.368
02/29/12 1220 788.6 1577.2 394.3 880.9 569.4 1138.8 284.7 0.500
03/01/12 1670 1079.5 2176.4 544.1 998.6 645.5 1301.4 325.3 0.496
03/02/12 1620 1047.2 2487.4 621.8 1115.6 721.1 1712.9 428.2 0.421
03/03/12 1380 892.0 2859.1 714.8 1188.9 768.5 2463.1 615.8 0.312
03/04/12 1330 859.7 2408.2 602.1 1259.0 813.8 2279.6 569.9 0.357
03/05/12 1520 982.5 2986.5 746.6 1361.7 880.2 2675.5 668.9 0.329
03/06/12 1790 1157.1 3315.4 828.9 1504.3 972.4 2786.2 696.6 0.349
03/07/12 1550 1001.9 3111.6 777.9 1551.4 1002.9 3114.5 778.6 0.322
03/08/12 1330 859.7 2645.3 661.3 1502.9 971.5 2989.1 747.3 0.325
03/09/12 1280 827.4 2132.5 533.1 1454.3 940.1 2422.9 605.7 0.388
03/10/12 1340 866.2 2877.7 719.4 1448.6 936.4 3110.9 777.7 0.301
03/11/12 1690 1092.4 3213.0 803.3 1500.0 969.6 2851.8 713.0 0.340
03/12/12 1750 1131.2 2842.3 710.6 1532.9 990.9 2489.6 622.4 0.398
03/13/12 3440 2223.7 6657.7 1664.4 1768.6 1143.2 3422.8 855.7 0.334
03/14/12 3100 2003.9 4123.2 1030.8 1990.0 1286.4 2646.8 661.7 0.486
03/15/12 7080 4576.6 5012.7 1253.2 2811.4 1817.3 1990.5 497.6 0.913
03/16/12 15600 10084.0 10321.4 2580.4 4857.1 3139.7 3213.6 803.4 0.977
03/17/12 9080 5869.4 7210.6 1802.6 5962.9 3854.5 4735.2 1183.8 0.814
03/18/12 4970 3212.7 4882.5 1220.6 6431.4 4157.4 6318.2 1579.5 0.658
03/19/12 3350 2165.5 3639.5 909.9 6660.0 4305.1 7235.5 1808.9 0.595
03/20/12 3310 2139.6 3620.3 905.1 6641.4 4293.1 7264.1 1816.0 0.591
03/21/12 7350 4751.1 6598.8 1649.7 7248.6 4685.6 6507.7 1626.9 0.720
03/22/12 8610 5565.6 8160.7 2040.2 7467.1 4826.9 7077.5 1769.4 0.682
03/23/12 5010 3238.5 5583.7 1395.9 5954.3 3848.9 6636.1 1659.0 0.580
03/24/12 3580 2314.2 4349.9 1087.5 5168.6 3341.0 6280.1 1570.0 0.532
03/25/12 2930 1894.0 3670.5 917.6 4877.1 3152.6 6109.8 1527.4 0.516
03/26/12 2450 1583.7 3136.1 784.0 4748.6 3069.5 6078.3 1519.6 0.505
03/27/12 3200 2068.5 2721.7 680.4 4732.9 3059.4 4025.5 1006.4 0.760
03/28/12 7350 4751.1 5946.3 1486.6 4732.9 3059.4 3829.0 957.3 0.799
03/29/12 7770 5022.6 4378.9 1094.7 4612.9 2981.8 2599.7 649.9 1.147
03/30/12 23200 14996.8 10479.9 2620.0 7211.4 4661.6 3257.6 814.4 1.431
03/31/12 14800 9566.9 7727.7 1931.9 8814.3 5697.7 4602.3 1150.6 1.238
04/01/12 10200 6593.4 6339.8 1585.0 9852.9 6369.0 6124.0 1531.0 1.040
04/02/12 6920 4473.2 5231.8 1307.9 10491.4 6781.8 7931.9 1983.0 0.855
04/03/12 5270 3406.6 4200.5 1050.1 10787.1 6972.9 8598.0 2149.5 0.811
04/04/12 4830 3122.2 4318.4 1079.6 10427.1 6740.2 9322.6 2330.6 0.723
04/05/12 3970 2566.3 3624.7 906.2 9884.3 6389.3 9024.5 2256.1 0.708
04/06/12 3270 2113.8 4080.6 1020.2 7037.1 4548.9 8781.7 2195.4 0.518
04/07/12 2780 1797.0 3516.7 879.2 5320.0 3438.9 6729.8 1682.4 0.511
04/08/12 2450 1583.7 3117.5 779.4 4212.9 2723.2 5360.7 1340.2 0.508
04/09/12 2240 1448.0 2806.1 701.5 3544.3 2291.1 4440.1 1110.0 0.516
04/10/12 2140 1383.3 2761.1 690.3 3097.1 2002.0 3996.1 999.0 0.501
04/11/12 2080 1344.5 2778.0 694.5 2704.3 1748.1 3611.7 902.9 0.484
04/12/12 2240 1448.0 2931.1 732.8 2457.1 1588.3 3215.2 803.8 0.494
04/13/12 2390 1544.9 3178.9 794.7 2331.4 1507.1 3101.0 775.2 0.486
04/14/12 2340 1512.6 3422.2 855.5 2268.6 1466.4 3317.7 829.4 0.442
04/15/12 2170 1402.7 3217.2 804.3 2228.6 1440.6 3304.1 826.0 0.436
04/16/12 2140 1383.3 3136.8 784.2 2214.3 1431.3 3245.7 811.4 0.441
04/17/12 2440 1577.2 3685.2 921.3 2257.1 1459.0 3409.0 852.2 0.428
04/18/12 2490 1609.6 3529.8 882.4 2315.7 1496.9 3282.7 820.7 0.456
04/19/12 3440 2223.7 4519.6 1129.9 2487.1 1607.7 3267.7 816.9 0.492
04/20/12 3340 2159.0 4797.8 1199.5 2622.9 1695.4 3767.7 941.9 0.450
04/21/12 3080 1991.0 5118.1 1279.5 2728.6 1763.8 4534.1 1133.5 0.389
04/22/12 3040 1965.1 5130.8 1282.7 2852.9 1844.1 4814.9 1203.7 0.383
04/23/12 3070 1984.5 5222.3 1305.6 2985.7 1930.0 5079.0 1269.7 0.380
04/24/12 2860 1848.7 5149.7 1287.4 3045.7 1968.8 5484.1 1371.0 0.359
04/25/12 2510 1622.5 4494.4 1123.6 3048.6 1970.6 5458.8 1364.7 0.361
04/26/12 2670 1725.9 5182.9 1295.7 2938.6 1899.5 5704.3 1426.1 0.333
04/27/12 2480 1603.1 4715.0 1178.8 2815.7 1820.1 5353.3 1338.3 0.340
04/28/12 2110 1363.9 4145.7 1036.4 2677.1 1730.5 5260.0 1315.0 0.329
04/29/12 1920 1241.1 3629.0 907.2 2517.1 1627.1 4757.6 1189.4 0.342
04/30/12 1840 1189.4 3457.6 864.4 2341.4 1513.5 4399.8 1099.9 0.344
05/01/12 1770 1144.1 3609.3 902.3 2185.7 1412.9 4457.0 1114.3 0.317
05/02/12 1570 1014.9 3103.6 775.9 2051.4 1326.1 4055.3 1013.8 0.327
05/03/12 1790 1157.1 3214.1 803.5 1925.7 1244.8 3457.8 864.4 0.360
05/04/12 2070 1338.1 4275.0 1068.7 1867.1 1206.9 3856.1 964.0 0.313
05/05/12 1750 1131.2 3579.8 895.0 1815.7 1173.7 3714.2 928.6 0.316
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
05/06/12 1540 995.5 2902.3 725.6 1761.4 1138.6 3319.6 829.9 0.343
05/07/12 1410 911.4 2634.2 658.6 1700.0 1098.9 3176.0 794.0 0.346
05/08/12 1370 885.6 2716.5 679.1 1642.9 1062.0 3257.6 814.4 0.326
05/09/12 1370 885.6 2784.9 696.2 1614.3 1043.5 3281.4 820.4 0.318
05/10/12 1250 808.0 2623.4 655.9 1537.1 993.6 3226.1 806.5 0.308
05/11/12 1130 730.4 2387.1 596.8 1402.9 906.8 2963.5 740.9 0.306
05/12/12 1070 691.7 2385.0 596.3 1305.7 844.0 2910.4 727.6 0.290
05/13/12 1060 685.2 2379.2 594.8 1237.1 799.7 2776.8 694.2 0.288
05/14/12 1090 704.6 2161.3 540.3 1191.4 770.2 2362.4 590.6 0.326
05/15/12 1070 691.7 2168.2 542.1 1148.6 742.5 2327.4 581.9 0.319
05/16/12 1050 678.7 2008.1 502.0 1102.9 712.9 2109.2 527.3 0.338
05/17/12 966 624.4 2060.8 515.2 1062.3 686.7 2266.3 566.6 0.303
05/18/12 875 565.6 1984.6 496.1 1025.9 663.1 2326.8 581.7 0.285
05/19/12 799 516.5 1878.1 469.5 987.1 638.1 2320.4 580.1 0.275
05/20/12 751 485.5 2237.1 559.3 943.0 609.6 2809.1 702.3 0.217
05/21/12 747 482.9 1682.5 420.6 894.0 577.9 2013.6 503.4 0.287
05/22/12 760 491.3 1965.1 491.3 849.7 549.3 2197.1 549.3 0.250
05/23/12 715 462.2 1902.0 475.5 801.9 518.3 2133.0 533.3 0.243
05/24/12 674 435.7 1722.1 430.5 760.1 491.4 1942.2 485.5 0.253
05/25/12 704 455.1 1849.9 462.5 735.7 475.6 1933.2 483.3 0.246
05/26/12 679 438.9 1828.8 457.2 718.6 464.5 1935.4 483.8 0.240
05/27/12 650 420.2 1758.0 439.5 704.1 455.2 1904.5 476.1 0.239
05/28/12 605 391.1 1769.6 442.4 683.9 442.1 2000.2 500.1 0.221
05/29/12 578 373.6 1482.6 370.7 657.9 425.2 1687.5 421.9 0.252
05/30/12 550 355.5 1388.8 347.2 634.3 410.0 1601.6 400.4 0.256
05/31/12 532 343.9 1451.0 362.8 614.0 396.9 1674.7 418.7 0.237
06/01/12 523 338.1 1336.3 334.1 588.1 380.2 1502.7 375.7 0.253
06/02/12 509 329.0 1462.3 365.6 563.9 364.5 1619.9 405.0 0.225
06/03/12 494 319.3 1267.2 316.8 541.6 350.1 1389.2 347.3 0.252
06/04/12 554 358.1 1243.4 310.9 534.3 345.4 1199.2 299.8 0.288
06/05/12 617 398.8 1409.3 352.3 539.9 349.0 1233.1 308.3 0.283
06/06/12 580 374.9 1393.8 348.4 544.1 351.7 1307.6 326.9 0.269
06/07/12 532 343.9 1614.5 403.6 544.1 351.7 1651.4 412.8 0.213
06/08/12 513 331.6 1393.3 348.3 542.7 350.8 1474.0 368.5 0.238
06/09/12 500 323.2 1436.5 359.1 541.4 350.0 1555.5 388.9 0.225
06/10/12 470 303.8 1368.5 342.1 538.0 347.8 1566.5 391.6 0.222
06/11/12 438 283.1 1467.0 366.7 521.4 337.1 1746.4 436.6 0.193
06/12/12 421 272.1 938.4 234.6 493.4 319.0 1099.9 275.0 0.290
06/13/12 407 263.1 1073.8 268.5 468.7 303.0 1236.7 309.2 0.245
06/14/12 388 250.8 1019.5 254.9 448.1 289.7 1177.6 294.4 0.246
06/15/12 370 239.2 992.4 248.1 427.7 276.5 1147.2 286.8 0.241
06/16/12 349 225.6 972.4 243.1 406.1 262.5 1131.6 282.9 0.232
06/17/12 332 214.6 1002.8 250.7 386.4 249.8 1167.3 291.8 0.214
06/18/12 311 201.0 901.5 225.4 368.3 238.1 1067.6 266.9 0.223
06/19/12 291 188.1 862.9 215.7 349.7 226.1 1037.0 259.2 0.218
06/20/12 278 179.7 824.3 206.1 331.3 214.1 982.3 245.6 0.218
06/21/12 263 170.0 787.1 196.8 313.4 202.6 938.0 234.5 0.216
06/22/12 260 168.1 763.9 191.0 297.7 192.4 874.8 218.7 0.220
06/23/12 345 223.0 1051.9 263.0 297.1 192.1 906.0 226.5 0.212
06/24/12 338 218.5 1021.0 255.2 298.0 192.6 900.1 225.0 0.214
06/25/12 306 197.8 960.2 240.1 297.3 192.2 932.9 233.2 0.206
06/26/12 302 195.2 875.4 218.9 298.9 193.2 866.3 216.6 0.223
06/27/12 284 183.6 874.2 218.5 299.7 193.7 922.6 230.6 0.210
06/28/12 261 168.7 773.9 193.5 299.4 193.6 887.9 222.0 0.218
06/29/12 259 167.4 778.7 194.7 299.3 193.5 899.8 225.0 0.215
06/30/12 254 164.2 753.2 188.3 286.3 185.1 848.9 212.2 0.218
10/01/12 29 18.7 93.7 23.4 30.7 19.9 99.3 24.8 0.200
10/02/12 29 18.7 90.6 22.6 30.4 19.7 95.0 23.8 0.207
10/03/12 29 18.7 92.3 23.1 30.1 19.5 96.0 24.0 0.203
10/04/12 29 18.7 93.7 23.4 29.9 19.3 96.5 24.1 0.200
10/05/12 29 18.7 101.9 25.5 29.4 19.0 103.4 25.8 0.184
10/06/12 31 20.0 122.2 30.5 29.4 19.0 116.0 29.0 0.164
10/07/12 33 21.3 123.3 30.8 29.9 19.3 111.6 27.9 0.173
10/08/12 34 22.0 117.5 29.4 30.6 19.8 105.7 26.4 0.187
10/09/12 34 22.0 116.9 29.2 31.3 20.2 107.6 26.9 0.188
10/10/12 34 22.0 124.9 31.2 32.0 20.7 117.5 29.4 0.176
10/11/12 34 22.0 122.8 30.7 32.7 21.1 118.1 29.5 0.179
10/12/12 34 22.0 127.0 31.8 33.4 21.6 124.9 31.2 0.173
10/13/12 35 22.6 141.4 35.4 34.0 22.0 137.4 34.3 0.160
10/14/12 39 25.2 146.6 36.6 34.9 22.5 131.0 32.8 0.172
10/15/12 43 27.8 124.1 31.0 36.1 23.4 104.3 26.1 0.224
10/16/12 106 68.5 337.5 84.4 46.4 30.0 147.8 37.0 0.203
10/17/12 145 93.7 473.4 118.3 62.3 40.3 203.3 50.8 0.198
10/18/12 91 58.8 328.6 82.2 70.4 45.5 254.3 63.6 0.179
10/19/12 74 47.8 249.1 62.3 76.1 49.2 256.4 64.1 0.192
10/20/12 71 45.9 271.6 67.9 81.3 52.5 310.9 77.7 0.169
10/21/12 73 47.2 251.0 62.8 86.1 55.7 296.2 74.0 0.188
10/22/12 88 56.9 196.2 49.0 92.6 59.8 206.3 51.6 0.290
10/23/12 241 155.8 458.2 114.5 111.9 72.3 212.7 53.2 0.340
10/24/12 518 334.8 1014.7 253.7 165.1 106.8 323.5 80.9 0.330
10/25/12 623 402.7 1480.6 370.1 241.1 155.9 573.1 143.3 0.272
10/26/12 381 246.3 1009.4 252.3 285.0 184.2 755.0 188.8 0.244
10/27/12 395 255.3 1221.7 305.4 331.3 214.1 1024.6 256.2 0.209
10/28/12 451 291.5 1401.6 350.4 385.3 249.1 1197.4 299.3 0.208
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
10/29/12 393 254.0 1198.3 299.6 428.9 277.2 1307.6 326.9 0.212
10/30/12 344 222.4 1111.8 278.0 443.6 286.7 1433.7 358.4 0.200
10/31/12 334 215.9 776.6 194.2 417.3 269.7 970.3 242.6 0.278
11/01/12 1150 743.4 2973.5 743.4 492.6 318.4 1273.6 318.4 0.250
11/02/12 815 526.8 2270.8 567.7 554.6 358.5 1545.2 386.3 0.232
11/03/12 549 354.9 1689.9 422.5 576.6 372.7 1774.8 443.7 0.210
11/04/12 425 274.7 1387.5 346.9 572.9 370.3 1870.2 467.6 0.198
11/05/12 353 228.2 1129.6 282.4 567.1 366.6 1814.9 453.7 0.202
11/06/12 309 199.7 1040.3 260.1 562.1 363.4 1892.6 473.1 0.192
11/07/12 269 173.9 955.4 238.9 552.9 357.4 1963.6 490.9 0.182
11/08/12 251 162.2 815.3 203.8 424.4 274.4 1378.7 344.7 0.199
11/09/12 267 172.6 889.7 222.4 346.1 223.8 1153.4 288.3 0.194
11/10/12 256 165.5 929.7 232.4 304.3 196.7 1105.0 276.3 0.178
11/11/12 248 160.3 916.1 229.0 279.0 180.3 1030.6 257.6 0.175
11/12/12 252 162.9 724.0 181.0 264.6 171.0 760.1 190.0 0.225
11/13/12 580 374.9 1493.7 373.4 303.3 196.0 781.1 195.3 0.251
11/14/12 529 342.0 1620.6 405.2 340.4 220.1 1042.9 260.7 0.211
11/15/12 434 280.5 1424.1 356.0 366.6 237.0 1202.8 300.7 0.197
11/16/12 375 242.4 1249.5 312.4 382.0 246.9 1272.8 318.2 0.194
11/17/12 394 254.7 994.9 248.7 401.7 259.7 1014.3 253.6 0.256
11/18/12 950 614.1 2274.4 568.6 502.0 324.5 1201.8 300.5 0.270
11/19/12 1430 924.4 2022.7 505.7 670.3 433.3 948.1 237.0 0.457
11/20/12 9820 6347.8 9902.9 2475.7 1990.3 1286.5 2007.1 501.8 0.641
11/21/12 7610 4919.2 9194.8 2298.7 3001.9 1940.4 3627.0 906.7 0.535
11/22/12 3410 2204.3 5286.0 1321.5 3427.0 2215.3 5312.4 1328.1 0.417
11/23/12 1950 1260.5 3511.2 877.8 3652.0 2360.7 6575.8 1643.9 0.359
11/24/12 1390 898.5 2634.9 658.7 3794.3 2452.7 7192.6 1798.1 0.341
11/25/12 1200 775.7 2315.5 578.9 3830.0 2475.8 7390.3 1847.6 0.335
11/26/12 1000 646.4 2085.2 521.3 3768.6 2436.1 7858.2 1964.6 0.310
11/27/12 858 554.6 1806.6 451.6 2488.3 1608.5 5239.3 1309.8 0.307
11/28/12 775 501.0 1560.7 390.2 1511.9 977.3 3044.5 761.1 0.321
11/29/12 5150 3329.0 3674.4 918.6 1760.4 1138.0 1256.0 314.0 0.906
11/30/12 13400 8661.9 10486.6 2621.6 3396.1 2195.3 2657.8 664.4 0.826
12/01/12 12000 7756.9 7907.2 1976.8 4911.9 3175.1 3236.6 809.1 0.981
12/02/12 18400 11894.0 13960.1 3490.0 7369.0 4763.4 5590.9 1397.7 0.852
12/03/12 7650 4945.1 6204.6 1551.1 8319.0 5377.5 6747.2 1686.8 0.797
12/04/12 9060 5856.5 6012.8 1503.2 9490.7 6134.9 6298.7 1574.7 0.974
12/05/12 14700 9502.3 11602.3 2900.6 11480.0 7420.8 9060.8 2265.2 0.819
12/06/12 6450 4169.4 6326.8 1581.7 11665.7 7540.9 11442.9 2860.7 0.659
12/07/12 3970 2566.3 4394.3 1098.6 10318.6 6670.1 11421.3 2855.3 0.584
12/08/12 2890 1868.1 3641.6 910.4 9017.1 5828.8 11362.2 2840.5 0.513
12/09/12 2250 1454.4 3094.5 773.6 6710.0 4337.4 9228.6 2307.1 0.470
12/10/12 1870 1208.8 2716.4 679.1 5884.3 3803.7 8547.6 2136.9 0.445
12/11/12 1630 1053.7 2246.6 561.6 4822.9 3117.6 6647.2 1661.8 0.469
12/12/12 1590 1027.8 2453.0 613.2 2950.0 1906.9 4551.1 1137.8 0.419
12/13/12 1380 892.0 2258.4 564.6 2225.7 1438.7 3642.4 910.6 0.395
12/14/12 1240 801.6 2044.8 511.2 1835.7 1186.6 3027.1 756.8 0.392
12/15/12 1160 749.8 1820.0 455.0 1588.6 1026.9 2492.4 623.1 0.412
12/16/12 1850 1195.9 2186.2 546.6 1531.4 989.9 1809.8 452.4 0.547
12/17/12 6970 4505.5 7314.1 1828.5 2260.0 1460.9 2371.6 592.9 0.616
12/18/12 3970 2566.3 4897.4 1224.4 2594.3 1677.0 3200.3 800.1 0.524
12/19/12 2670 1725.9 3262.6 815.7 2748.6 1776.7 3358.6 839.7 0.529
12/20/12 3490 2256.0 2980.2 745.0 3050.0 1971.6 2604.4 651.1 0.757
12/21/12 5500 3555.3 3489.0 872.2 3658.6 2364.9 2320.8 580.2 1.019
12/22/12 6930 4479.6 3908.9 977.2 4482.9 2897.8 2528.6 632.1 1.146
12/23/12 6140 3969.0 3556.4 889.1 5095.7 3293.9 2951.6 737.9 1.116
12/24/12 4820 3115.7 3552.7 888.2 4788.6 3095.4 3529.5 882.4 0.877
12/25/12 4310 2786.0 2446.0 611.5 4837.1 3126.8 2745.2 686.3 1.139
12/26/12 6120 3956.0 4235.6 1058.9 5330.0 3445.4 3688.8 922.2 0.934
12/27/12 3740 2417.6 3095.5 773.9 5365.7 3468.5 4441.1 1110.3 0.781
12/28/12 2830 1829.3 2591.1 647.8 4984.3 3221.9 4563.6 1140.9 0.706
12/29/12 2340 1512.6 2367.1 591.8 4328.6 2798.0 4378.8 1094.7 0.639
12/30/12 2000 1292.8 2198.7 549.7 3737.1 2415.7 4108.4 1027.1 0.588
12/31/12 1740 1124.8 1945.9 486.5 3297.1 2131.3 3687.4 921.8 0.578
01/01/13 1550 1001.9 1919.4 479.9 2902.9 1876.4 3594.7 898.7 0.522
01/02/13 1390 898.5 1724.6 431.1 2227.1 1439.7 2763.2 690.8 0.521
01/03/13 1280 827.4 1709.5 427.4 1875.7 1212.5 2505.1 626.3 0.484
01/04/13 1200 775.7 1675.4 418.8 1642.9 1062.0 2293.7 573.4 0.463
01/05/13 1150 743.4 1648.3 412.1 1472.9 952.1 2111.0 527.8 0.451
01/06/13 1120 724.0 1612.4 403.1 1347.1 870.8 1939.4 484.9 0.449
01/07/13 1090 704.6 1565.8 391.4 1254.3 810.8 1801.7 450.4 0.450
01/08/13 1230 795.1 1823.6 455.9 1208.6 781.2 1791.8 448.0 0.436
01/09/13 1610 1040.7 2448.8 612.2 1240.0 801.6 1886.0 471.5 0.425
01/10/13 1890 1221.7 2922.8 730.7 1327.1 857.9 2052.3 513.1 0.418
01/11/13 1570 1014.9 2493.5 623.4 1380.0 892.0 2191.8 547.9 0.407
01/12/13 1350 872.7 2410.7 602.7 1408.6 910.5 2515.2 628.8 0.362
01/13/13 1180 762.8 2112.9 528.2 1417.1 916.1 2537.6 634.4 0.361
01/14/13 1070 691.7 1889.8 472.4 1414.3 914.2 2497.8 624.5 0.366
01/15/13 978 632.2 1765.9 441.5 1378.3 890.9 2488.7 622.2 0.358
01/16/13 918 593.4 1643.8 410.9 1279.4 827.0 2291.0 572.7 0.361
01/17/13 891 576.0 1664.6 416.2 1136.7 734.8 2123.7 530.9 0.346
01/18/13 906 585.6 1659.1 414.8 1041.9 673.5 1907.8 477.0 0.353
01/19/13 921 595.3 1787.8 447.0 980.6 633.9 1903.5 475.9 0.333
01/20/13 923 596.6 1813.5 453.4 943.9 610.1 1854.5 463.6 0.329
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
01/21/13 912 589.5 1791.9 448.0 921.3 595.5 1810.1 452.5 0.329
01/22/13 909 587.6 1688.5 422.1 911.4 589.2 1693.0 423.2 0.348
01/23/13 1580 1021.3 1983.2 495.8 1006.0 650.3 1262.7 315.7 0.515
01/24/13 3750 2424.0 5135.7 1283.9 1414.4 914.3 1937.1 484.3 0.472
01/25/13 3110 2010.3 4295.6 1073.9 1729.3 1117.8 2388.5 597.1 0.468
01/26/13 3910 2527.5 5679.7 1419.9 2156.3 1393.8 3132.2 783.1 0.445
01/27/13 2830 1829.3 4274.2 1068.5 2428.7 1570.0 3668.1 917.0 0.428
01/28/13 2250 1454.4 3479.5 869.9 2619.9 1693.5 4051.5 1012.9 0.418
01/29/13 1890 1221.7 2972.6 743.1 2760.0 1784.1 4340.9 1085.2 0.411
01/30/13 1650 1066.6 2741.9 685.5 2770.0 1790.6 4603.0 1150.7 0.389
01/31/13 1480 956.7 2504.4 626.1 2445.7 1580.9 4138.6 1034.6 0.382
02/01/13 1350 872.7 2272.5 568.1 2194.3 1418.4 3693.8 923.4 0.384
02/02/13 1250 808.0 2225.9 556.5 1814.3 1172.8 3230.8 807.7 0.363
02/03/13 1180 762.8 2185.6 546.4 1578.6 1020.4 2923.8 731.0 0.349
02/04/13 1120 724.0 2016.7 504.2 1417.1 916.1 2551.7 637.9 0.359
02/05/13 1100 711.1 1911.4 477.9 1304.3 843.1 2266.4 566.6 0.372
02/06/13 1270 820.9 2195.0 548.8 1250.0 808.0 2160.5 540.1 0.374
02/07/13 1360 879.1 2331.9 583.0 1232.9 796.9 2113.9 528.5 0.377
02/08/13 1330 859.7 2342.6 585.6 1230.0 795.1 2166.5 541.6 0.367
02/09/13 1200 775.7 2288.2 572.0 1222.9 790.5 2331.8 582.9 0.339
02/10/13 1110 717.5 2055.9 514.0 1212.9 784.0 2246.4 561.6 0.349
02/11/13 1030 665.8 1952.5 488.1 1200.0 775.7 2274.8 568.7 0.341
02/12/13 963 622.5 1858.2 464.5 1180.4 763.0 2277.7 569.4 0.335
02/13/13 916 592.1 1850.4 462.6 1129.9 730.4 2282.4 570.6 0.320
02/14/13 888 574.0 1799.4 449.9 1062.4 686.8 2152.9 538.2 0.319
02/15/13 893 577.2 1821.0 455.2 1000.0 646.4 2039.2 509.8 0.317
02/16/13 909 587.6 1865.4 466.3 958.4 619.5 1966.8 491.7 0.315
02/17/13 897 579.8 1858.4 464.6 928.0 599.9 1922.7 480.7 0.312
02/18/13 860 555.9 1781.8 445.4 903.7 584.2 1872.3 468.1 0.312
02/19/13 884 571.4 1596.2 399.0 892.4 576.9 1611.4 402.8 0.358
02/20/13 836 540.4 1566.4 391.6 881.0 569.5 1650.7 412.7 0.345
02/21/13 787 508.7 1668.0 417.0 866.6 560.2 1836.6 459.1 0.305
02/22/13 756 488.7 1527.1 381.8 847.0 547.5 1711.0 427.7 0.320
02/23/13 811 524.2 1707.6 426.9 833.0 538.5 1753.9 438.5 0.307
02/24/13 789 510.0 1603.8 401.0 817.6 528.5 1661.9 415.5 0.318
02/25/13 764 493.9 1608.7 402.2 803.9 519.6 1692.6 423.1 0.307
02/26/13 739 477.7 1492.8 373.2 783.1 506.2 1582.0 395.5 0.320
02/27/13 714 461.5 1513.2 378.3 765.7 495.0 1622.8 405.7 0.305
02/28/13 728 470.6 1493.9 373.5 757.3 489.5 1554.0 388.5 0.315
03/01/13 899 581.1 1899.1 474.8 777.7 502.7 1642.9 410.7 0.306
03/02/13 909 587.6 2408.2 602.0 791.7 511.8 2097.4 524.4 0.244
03/03/13 922 596.0 2452.6 613.2 810.7 524.1 2156.6 539.2 0.243
03/04/13 887 573.4 1879.9 470.0 828.3 535.4 1755.5 438.9 0.305
03/05/13 894 577.9 1448.4 362.1 850.4 549.7 1377.8 344.4 0.399
03/06/13 1570 1014.9 2058.6 514.6 972.7 628.8 1275.4 318.9 0.493
03/07/13 1740 1124.8 2646.5 661.6 1117.3 722.2 1699.4 424.8 0.425
03/08/13 1450 937.3 2258.5 564.6 1196.0 773.1 1862.9 465.7 0.415
03/09/13 1250 808.0 2362.6 590.7 1244.7 804.6 2352.6 588.2 0.342
03/10/13 1150 743.4 2148.5 537.1 1277.3 825.7 2386.3 596.6 0.346
03/11/13 1090 704.6 1996.0 499.0 1306.3 844.4 2392.1 598.0 0.353
03/12/13 1100 711.1 2135.3 533.8 1335.7 863.4 2592.9 648.2 0.333
03/13/13 1110 717.5 2174.3 543.6 1270.0 820.9 2487.7 621.9 0.330
03/14/13 1090 704.6 2174.7 543.7 1177.1 760.9 2348.5 587.1 0.324
03/15/13 1080 698.1 2154.7 538.7 1124.3 726.8 2243.1 560.8 0.324
03/16/13 1040 672.3 2278.9 569.7 1094.3 707.4 2397.8 599.5 0.295
03/17/13 979 632.8 2159.9 540.0 1069.9 691.6 2360.3 590.1 0.293
03/18/13 898 580.5 1961.1 490.3 1042.4 673.8 2276.5 569.1 0.296
03/19/13 842 544.3 1629.6 407.4 1005.6 650.0 1946.1 486.5 0.334
03/20/13 1740 1124.8 3168.3 792.1 1095.6 708.2 1994.9 498.7 0.355
03/21/13 2150 1389.8 4356.7 1089.2 1247.0 806.1 2526.9 631.7 0.319
03/22/13 1510 976.1 2940.0 735.0 1308.4 845.8 2547.5 636.9 0.332
03/23/13 1220 788.6 2691.5 672.9 1334.1 862.4 2943.4 735.8 0.293
03/24/13 1050 678.7 2389.9 597.5 1344.3 869.0 3059.7 764.9 0.284
03/25/13 949 613.4 1998.2 499.5 1351.6 873.7 2845.8 711.5 0.307
03/26/13 902 583.1 1918.0 479.5 1360.1 879.2 2892.1 723.0 0.304
03/27/13 885 572.1 1894.3 473.6 1238.0 800.3 2649.9 662.5 0.302
03/28/13 916 592.1 1954.2 488.5 1061.7 686.3 2265.0 566.3 0.303
03/29/13 918 593.4 1901.9 475.5 977.1 631.6 2024.5 506.1 0.312
03/30/13 923 596.6 2108.3 527.1 934.7 604.2 2135.0 533.8 0.283
03/31/13 1100 711.1 2243.1 560.8 941.9 608.8 1920.6 480.1 0.317
04/01/13 1470 950.2 2317.6 579.4 1016.3 656.9 1602.3 400.6 0.410
04/02/13 1440 930.8 3324.4 831.1 1093.1 706.6 2523.6 630.9 0.280
04/03/13 1270 820.9 2541.6 635.4 1148.1 742.2 2297.8 574.4 0.323
04/04/13 1340 866.2 2291.5 572.9 1208.7 781.3 2067.0 516.8 0.378
04/05/13 2910 1881.1 4823.2 1205.8 1493.3 965.3 2475.1 618.8 0.390
04/06/13 3260 2107.3 5516.5 1379.1 1827.1 1181.1 3091.9 773.0 0.382
04/07/13 3430 2217.2 4971.3 1242.8 2160.0 1396.3 3130.6 782.7 0.446
04/08/13 3450 2230.1 5247.3 1311.8 2442.9 1579.1 3715.5 928.9 0.425
04/09/13 2640 1706.5 4444.1 1111.0 2614.3 1689.9 4400.8 1100.2 0.384
04/10/13 2130 1376.9 3557.8 889.4 2737.1 1769.3 4571.9 1143.0 0.387
04/11/13 1860 1202.3 3303.1 825.8 2811.4 1817.3 4992.7 1248.2 0.364
04/12/13 1580 1021.3 2951.8 738.0 2621.4 1694.5 4897.5 1224.4 0.346
04/13/13 1380 892.0 2814.0 703.5 2352.9 1520.9 4797.8 1199.5 0.317
04/14/13 1220 788.6 2464.4 616.1 2037.1 1316.8 4115.1 1028.8 0.320
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Table E1 (12 pages). Correlation of Illinois River and CJ WWTF Flows November through May plus June and October

Illinois River 1-day 1-day 7-day 7-day

1-day 1-day tot raw tot adj 7-day 7-day tot raw tot adj WWTF

flow flow dilution dilution flow flow dilution dilution Flow

Date (cfs) (mgd) riv/eff 0.25 (cfs) (mgd) riv/eff 0.25 (mgd)
04/15/13 1120 724.0 2241.4 560.4 1704.3 1101.7 3410.7 852.7 0.323
04/16/13 1020 659.3 2113.3 528.3 1472.9 952.1 3051.5 762.9 0.312
04/17/13 917 592.8 2002.6 500.6 1299.6 840.1 2838.0 709.5 0.296
04/18/13 844 545.6 1806.5 451.6 1154.4 746.2 2471.0 617.7 0.302
04/19/13 802 518.4 1672.3 418.1 1043.3 674.4 2175.5 543.9 0.310
04/20/13 769 497.1 1593.2 398.3 956.0 618.0 1980.7 495.2 0.312
04/21/13 735 475.1 1892.9 473.2 886.7 573.2 2283.6 570.9 0.251
04/22/13 711 459.6 1521.9 380.5 828.3 535.4 1772.9 443.2 0.302
04/23/13 683 441.5 1471.7 367.9 780.1 504.3 1681.0 420.2 0.300
04/24/13 649 419.5 1417.3 354.3 741.9 479.5 1620.1 405.0 0.296
04/25/13 627 405.3 1621.2 405.3 710.9 459.5 1838.0 459.5 0.250
04/26/13 610 394.3 1388.4 347.1 683.4 441.8 1555.6 388.9 0.284
04/27/13 610 394.3 1546.3 386.6 660.7 427.1 1674.9 418.7 0.255
04/28/13 597 385.9 1501.6 375.4 641.0 414.4 1612.3 403.1 0.257
04/29/13 576 372.3 1368.9 342.2 621.7 401.9 1477.5 369.4 0.272
04/30/13 557 360.1 1457.7 364.4 603.7 390.2 1580.0 395.0 0.247
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
01/01/10 0.744 1.151
01/02/10 0.587 0.908
01/03/10 0.470 0.727
01/04/10 0.424 0.656 12 6.6 7.1
01/05/10 0.416 0.644 13 6.5 6.8
01/06/10 0.460 0.712 14 6.5 7.0
01/07/10 0.416 0.644 14 6.4 8.0
01/08/10 0.414 0.640 13 6.4
01/09/10 0.355 0.549
01/10/10 0.394 0.610 13.2
01/11/10 0.421 0.651 13 13.4 6.5
01/12/10 0.745 1.153 13 13.4 6.5 5.2
01/13/10 0.720 1.114 12 13.0 6.4
01/14/10 0.569 0.880 13 12.8 6.6 5.5
01/15/10 0.517 0.800 13 12.8 6.5 5.6
01/16/10 0.516 0.798 12.8
01/17/10 0.548 0.848 12.8
01/18/10 0.569 0.880 12.8
01/19/10 0.613 0.948 12 12.5 6.4 3.7
01/20/10 0.537 0.831 11 12.3 6.3
01/21/10 0.533 0.825 13 12.3 6.2 6.0
01/22/10 0.475 0.735 13 12.3 6.2 5.6
01/23/10 0.417 0.645 12.3
01/24/10 0.669 1.035 12.3
01/25/10 0.642 0.993 12 12.2 6.3
01/26/10 0.603 0.933 12 12.2 6.3 5.9
01/27/10 0.518 0.801 12 12.4 6.3 5.8
01/28/10 0.483 0.747 13 12.4 6.3 7.0
01/29/10 0.457 0.707 13 12.4 6.4
01/30/10 0.392 0.606 12.4
01/31/10 0.374 0.579 12.4
02/01/10 0.397 0.614 12 12.4 6.4
02/02/10 0.523 0.809 12 12.4 6.5 6.9
02/03/10 0.522 0.808 12 12.4 6.7 8.3
02/04/10 0.536 0.829 12 12.2 6.4 7.1
02/05/10 0.526 0.814 12 12.0 6.4 7.3
02/06/10 0.444 0.687 12.0
02/07/10 0.413 0.639 12.0
02/08/10 0.402 0.622 12 12.0 6.6 7.9
02/09/10 0.375 0.580 12 12.0 6.5 7.3
02/10/10 0.312 0.483 12 12.0 6.7 7.7
02/11/10 0.393 0.608 13 12.2 6.5 7.4
02/12/10 0.464 0.718 12 12.2 6.5
02/13/10 0.400 0.619 12.2
02/14/10 0.513 0.794 12.2
02/15/10 0.455 0.704 12.3
02/16/10 0.454 0.702 13 12.5 6.5 7.8
02/17/10 0.416 0.644 13 12.8 6.5 6.3
02/18/10 0.401 0.620 13 12.8 6.8 9.0
02/19/10 0.373 0.577 12 12.8 6.6 7.9
02/20/10 0.343 0.531 12.8
02/21/10 0.354 0.548 12.8
02/22/10 0.336 0.520 12 12.6 6.6
02/23/10 0.408 0.631 12 12.4 6.3
02/24/10 0.409 0.633 13 12.4 6.7 6.2
02/25/10 0.391 0.605 13 12.4 6.5 7.0
02/26/10 0.904 1.398 13 12.6 6.5
02/27/10 0.618 0.956 12.6
02/28/10 0.603 0.933 12.6
03/01/10 0.521 0.806 12 12.6 6.6 6.4
03/02/10 0.490 0.758 13 12.8 6.4 6.5
03/03/10 0.460 0.712 13 12.8 6.5 6.0
03/04/10 0.410 0.634 12 12.6 6.3 6.1
03/05/10 0.403 0.623 12 12.4 6.6 6.9
03/06/10 0.365 0.565 12.4
03/07/10 0.355 0.549 12.4
03/08/10 0.349 0.540 12 12.4 6.6 6.9
03/09/10 0.362 0.560 13 12.4 6.5 7.8
03/10/10 0.352 0.545 12 12.2 6.4 5.8
03/11/10 0.367 0.568 14 12.6 6.2
03/12/10 0.623 0.964 12 12.6 6.4 3.8
03/13/10 0.517 0.800 12.6
03/14/10 0.434 0.671 12.6
03/15/10 0.434 0.671 12 12.6 6.3
03/16/10 0.405 0.627 12 12.4 6.4 6.8
03/17/10 0.388 0.600 12 12.4 6.0 6.0
03/18/10 0.368 0.569 12 12.0 6.4 7.3
03/19/10 0.363 0.562 12 12.0 6.3
03/20/10 0.340 0.526 12.0
03/21/10 0.328 0.507 12.0
03/22/10 0.333 0.515 13 12.2 6.4 6.1
03/23/10 0.324 0.501 13 12.4 6.4 6.5
03/24/10 0.338 0.523 13 12.6 6.4 6.3
03/25/10 0.397 0.614 13 12.8 6.4 6.7
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
03/26/10 0.371 0.574 12 12.8 6.3 7.2
03/27/10 0.331 0.512 12.8
03/28/10 0.373 0.577 12.8
03/29/10 0.540 0.835 13 12.8 6.4 6.5
03/30/10 0.657 1.016 12 12.6 6.4
03/31/10 0.606 0.937 12 12.4 6.3
04/01/10 0.541 0.837 12 12.2 6.5 6.1
04/02/10 0.674 1.043 12 12.2 6.3 6.9
04/03/10 0.592 0.916 12.2
04/04/10 0.624 0.965 12.2
04/05/10 0.804 1.244 10 11.6 6.7 7.3
04/06/10 0.699 1.081 12 11.6 6.6 5.4
04/07/10 0.604 0.934 12 11.6 6.3 6.9
04/08/10 0.529 0.818 13 11.8 6.2 5.8
04/09/10 0.511 0.791 12 11.8 6.8 6.9
04/10/10 0.462 0.715 11.8
04/11/10 0.453 0.701 11.8
04/12/10 0.443 0.685 13 12.4 6.5 6.5
04/13/10 0.411 0.636 13 12.6 6.5 5.4
04/14/10 0.471 0.729 13 12.8 6.5 6.5
04/15/10 0.429 0.664 13 12.8 6.9 5.2
04/16/10 0.411 0.636 13 13.0 6.6
04/17/10 0.386 0.597 14 13.2
04/18/10 0.382 0.591 13.2
04/19/10 0.368 0.569 14 13.3 6.6 3.9
04/20/10 0.389 0.602 14 13.5 6.4 4.5
04/21/10 0.351 0.543 14 13.7 6.5 4.4
04/22/10 0.331 0.512 14 13.8 6.4 4.4
04/23/10 0.327 0.506 14 14.0 6.5 5.7
04/24/10 0.308 0.476 14.0
04/25/10 0.318 0.492 14.0
04/26/10 0.427 0.661 14 14.0 6.5 4.7
04/27/10 0.749 1.159 14 14.0 6.4 5.6
04/28/10 0.743 1.149 13 13.8 6.4 5.4
04/29/10 0.592 0.916 13 13.6 6.6 6.9
04/30/10 0.530 0.820 13 13.4 6.6 4.7
05/01/10 0.465 0.719 13.4
05/02/10 0.442 0.684 13.4
05/03/10 0.418 0.647 14 13.4 6.5 5.2
05/04/10 0.386 0.597 14 13.4 6.6 4.5
05/05/10 0.371 0.574 13 13.4 6.6 4.6
05/06/10 0.363 0.562 13 13.4 6.6 7.1
05/07/10 0.350 0.541 14 13.6 6.5 5.5
05/08/10 0.326 0.504 13.6
05/09/10 0.318 0.492 13.6
05/10/10 0.397 0.614 14 13.6 6.5 5.5
05/11/10 0.365 0.565 14 13.6 6.4 6.2
05/12/10 0.350 0.541 14 13.8 6.6 5.0
05/13/10 0.335 0.518 14 14.0 6.8 6.5
05/14/10 0.348 0.538 14 14.0 6.5 5.5
05/15/10 0.308 0.476 14.0
05/16/10 0.300 0.464 14.0
05/17/10 0.323 0.500 15 14.2 7.0 5.4
05/18/10 0.304 0.470 15 14.4 6.5 5.7
05/19/10 0.320 0.495 15 14.6 6.5 5.5
05/20/10 0.318 0.492 15 14.8 6.5 6.0
05/21/10 0.320 0.495 14 14.8 6.6 6.8
05/22/10 0.301 0.466 14.8
05/23/10 0.275 0.425 14.8
05/24/10 0.314 0.486 15 14.8 6.5 5.2
05/25/10 0.315 0.487 15 14.8 6.4 5.1
05/26/10 0.321 0.497 15 14.8 6.4
05/27/10 0.327 0.506 15 14.8 6.6 5.0
05/28/10 0.319 0.493 15 15.0 6.4 3.8
05/29/10 0.288 0.446 15.0
05/30/10 0.291 0.450 15.0
05/31/10 0.304 0.470 15.0
06/01/10 0.310 0.480 16 15.3 6.5 3.2
06/02/10 0.417 0.645 16 15.5 6.4 3.5
06/03/10 0.538 0.832 16 15.8 6.6 5.3
06/04/10 0.563 0.871 15 15.8 6.6 6.8
06/05/10 0.443 0.685 15.8
06/06/10 0.410 0.634 15.8
06/07/10 0.410 0.634 16 15.8 6.7 5.6
06/08/10 0.389 0.602 16 15.8 6.6 5.6
06/09/10 0.398 0.616 16 15.8 6.6 5.0
06/10/10 0.343 0.531 16 15.8 6.4 6.1
06/11/10 0.340 0.526 15 15.8 6.6 7.0
06/12/10 0.327 0.506 15.8
06/13/10 0.343 0.531 15.8
06/14/10 0.331 0.512 17 16.0 6.5 6.2
06/15/10 0.298 0.461 16 16.0 6.5 6.7
06/16/10 0.304 0.470 16 16.0 6.4 6.1
06/17/10 0.287 0.444 16 16.0 6.5 4.2
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
06/18/10 0.296 0.458 17 16.4 6.5 4.5
06/19/10 0.269 0.416 16.4
06/20/10 0.271 0.419 16.4
06/21/10 0.280 0.433 17 16.4 6.6 5.0
06/22/10 0.289 0.447 18 16.8 6.3 3.7
06/23/10 0.274 0.424 19 17.4 6.3 5.9
06/24/10 0.265 0.410 20 18.2 6.2 7.2
06/25/10 0.255 0.394 20 18.8 6.2 3.0
06/26/10 0.256 0.396 18.8
06/27/10 0.252 0.390 18.8
06/28/10 0.245 0.379 19 19.2 6.5 3.0
06/29/10 0.246 0.381 19 19.4 6.5 5.3
06/30/10 0.238 0.368 19 19.4 6.6 5.6
10/01/10 0.206 0.319 19 19.2 6.7 3.9
10/02/10 0.181 0.280 19.0
10/03/10 0.187 0.289 19.0
10/04/10 0.179 0.277 19 19.0 6.7 3.9
10/05/10 0.183 0.283 19 19.0 7.0 3.5
10/06/10 0.184 0.285 19 19.0 6.7 3.6
10/07/10 0.172 0.266 18 18.8 7.0 3.5
10/08/10 0.180 0.278 18 18.6 6.8 4.0
10/09/10 0.172 0.266 18.6
10/10/10 0.172 0.266 18.6
10/11/10 0.183 0.283 18 18.4 6.4 3.2
10/12/10 0.174 0.269 19 18.4 6.5 2.2
10/13/10 0.179 0.277 18 18.2 6.4 2.5
10/14/10 0.179 0.277 19 18.4 6.6 3.0
10/15/10 0.176 0.272 18 18.4 6.7 2.0
10/16/10 0.163 0.252 18.4
10/17/10 0.174 0.269 18.4
10/18/10 0.172 0.266 17 18.2 6.6 3.9
10/19/10 0.171 0.265 17 17.8 6.7 3.0
10/20/10 0.180 0.278 16 17.4 6.8
10/21/10 0.179 0.277 18 17.2 6.8 2.0
10/22/10 0.180 0.278 19 17.4 6.8 2.5
10/23/10 0.279 0.432 17.4
10/24/10 0.354 0.548 17.4
10/25/10 0.337 0.521 17 17.4 6.6 2.8
10/26/10 0.277 0.429 15 17.0 6.7 4.2
10/27/10 0.271 0.419 17 17.2 6.6 1.9
10/28/10 0.315 0.487 16 16.8 6.6 4.0
10/29/10 0.306 0.473 15 16.0 6.6 3.0
10/30/10 0.288 0.446 16.0
10/31/10 0.284 0.439 16.0
11/01/10 0.279 0.432 17 16.0 6.4 2.6
11/02/10 0.267 0.413 17 16.4 6.4 4.4
11/03/10 0.247 0.382 17 16.4 6.4 4.5
11/04/10 0.238 0.368 17 16.6 6.5 4.4
11/05/10 0.231 0.357 17 17.0 6.6 3.0
11/06/10 0.306 0.473 17.0
11/07/10 0.358 0.554 17.0
11/08/10 0.339 0.524 16 16.8 6.5 4.5
11/09/10 0.371 0.574 15 16.4 6.6 3.7
11/10/10 0.321 0.497 16 16.2 6.6 6.7
11/11/10 0.300 0.464 16.0
11/12/10 0.276 0.427 15.7 6.7 6.7
11/13/10 0.269 0.416 15.7
11/14/10 0.267 0.413 15.7
11/15/10 0.260 0.402 16 15.7 6.7 5.7
11/16/10 0.230 0.356 15 15.7 6.7 5.5
11/17/10 0.251 0.388 16 15.7 6.8 5.7
11/18/10 0.264 0.408 16 15.8 6.5 5.4
11/19/10 0.271 0.419 16 15.8 6.5 5.4
11/20/10 0.318 0.492 15.8
11/21/10 0.318 0.492 15.8
11/22/10 0.420 0.650 16 15.8 6.6 6.3
11/23/10 0.399 0.617 14 15.6 6.7 6.7
11/24/10 0.355 0.549 15 15.4 6.8 6.5
11/25/10 0.326 0.504 12 14.6 6.3 6.3
11/26/10 0.356 0.551 13 14.0 6.7 7.8
11/27/10 0.456 0.705 14.0
11/28/10 0.403 0.623 14.0
11/29/10 0.403 0.623 15 13.8 6.6 6.4
11/30/10 0.508 0.786 14 13.8 6.8 6.3
12/01/10 0.558 0.863 15 13.8 6.7 5.8
12/02/10 0.559 0.865 14 14.2 6.5 6.0
12/03/10 0.470 0.727 14 14.4 6.3 6.1
12/04/10 0.404 0.625 14 14.3
12/05/10 0.387 0.599 14 14.3
12/06/10 0.383 0.593 14 14.1 6.0 5.7
12/07/10 0.374 0.579 14 14.1 6.7 5.8
12/08/10 0.413 0.639 14 14.0 6.5 5.6
12/09/10 0.393 0.608 14 14.0 6.6 6.1
12/10/10 0.385 0.596 14 14.0 6.7
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
12/11/10 0.408 0.631 14 14.0
12/12/10 0.422 0.653 14 14.0
12/13/10 0.536 0.829 14 14.0 6.7 6.3
12/14/10 0.576 0.891 14 14.0 6.7 6.4
12/15/10 0.469 0.726 13 13.9 6.4 5.4
12/16/10 0.456 0.705 13 13.7 6.5 5.8
12/17/10 0.521 0.806 13 13.6 6.6
12/18/10 0.836 1.293 13 13.4
12/19/10 1.004 1.553 13 13.3
12/20/10 1.117 1.728 11 12.9 6.8 5.6
12/21/10 0.855 1.323 12 12.6 6.6 8.1
12/22/10 0.766 1.185 13 12.6 6.7 6.8
12/23/10 0.766 1.185 13 12.6 6.2 6.8
12/24/10 0.650 1.006 13 12.6 6.4 6.8
12/25/10 0.580 0.897 13 12.6
12/26/10 0.611 0.945 13 12.6
12/27/10 0.702 1.086 12 12.7
12/28/10 1.096 1.696 12 12.7 6.6 5.3
12/29/10 0.901 1.394 12 12.6 6.7 6.7
12/30/10 0.759 1.174 12 12.4 7.0 8.8
12/31/10 0.657 1.016 12 12.3 7.0
01/01/11 0.623 0.964 13 12.3
01/02/11 0.569 0.880 12 12.1
01/03/11 0.546 0.845 12 12.1 6.7 6.8
01/04/11 0.514 0.795 12 12.1 6.9 6.8
01/05/11 0.499 0.772 12 12.1 6.8 4.7
01/06/11 0.467 0.722 12 12.1 6.8 5.9
01/07/11 0.448 0.693 12 12.1 6.5 5.6
01/08/11 0.403 0.623 12 12.0
01/09/11 0.380 0.588 12 12.0
01/10/11 0.387 0.599 12 12.0 6.5 6.5
01/11/11 0.403 0.623 12 12.0 6.5 6.2
01/12/11 0.461 0.713 12 12.0 6.4 5.9
01/13/11 0.632 0.978 12 12.0 6.0 5.7
01/14/11 0.525 0.812 12 12.0 6.4 7.3
01/15/11 0.490 0.758 13 12.1
01/16/11 0.519 0.803 13 12.3
01/17/11 0.502 0.777 13 12.4
01/18/11 0.441 0.682 13 12.6 6.6 7.1
01/19/11 0.433 0.670 13 12.7 6.6 6.0
01/20/11 0.406 0.628 13 12.9 6.6 6.1
01/21/11 0.391 0.605 12 12.9 6.4
01/22/11 0.310 0.480 12 12.7
01/23/11 0.362 0.560 12 12.6
01/24/11 0.364 0.563 12 12.4 6.5 6.3
01/25/11 0.351 0.543 12 12.3 6.7 5.8
01/26/11 0.356 0.551 12 12.1 6.5 5.7
01/27/11 0.356 0.551 12 12.0 6.8 5.0
01/28/11 0.336 0.520 13 12.1 6.7 5.3
01/29/11 0.322 0.498 13 12.3
01/30/11 0.320 0.495 13 12.4
01/31/11 0.321 0.497 13 12.6 6.6 5.9
02/01/11 0.317 0.490 13 12.7 6.6 6.2
02/02/11 0.242 0.374 13 12.9 6.5 6.3
02/03/11 0.346 0.535 13 13.0 6.5 7.4
02/04/11 0.316 0.489 13 13.0 6.5 7.8
02/05/11 0.198 0.306 13 13.0
02/06/11 0.245 0.379 13 13.0
02/07/11 0.313 0.484 13 13.0 6.6 7.5
02/08/11 0.302 0.467 13 13.0 6.6 7.3
02/09/11 0.296 0.458 12 12.9 6.6 7.3
02/10/11 0.314 0.486 12 12.7 6.7 7.4
02/11/11 0.280 0.433 13 12.7 6.5 7.5
02/12/11 0.282 0.436 13 12.7
02/13/11 0.277 0.429 13 12.7
02/14/11 0.424 0.656 13 12.7 6.9 7.2
02/15/11 0.775 1.199 12 12.6 6.4 7.9
02/16/11 0.775 1.199 10 12.3 6.5 9.0
02/17/11 0.709 1.097 11 12.1 6.5 6.8
02/18/11 0.688 1.064 11 11.9 6.5 6.7
02/19/11 0.592 0.916 11 11.6
02/20/11 0.576 0.891 11 11.3
02/21/11 0.510 0.789 12 11.1
02/22/11 0.541 0.837 12 11.1 6.4 9.3
02/23/11 0.545 0.843 12 11.4 6.5 8.1
02/24/11 0.588 0.910 11 11.4 6.0 7.5
02/25/11 0.507 0.784 11 11.4 6.2 8.1
02/26/11 0.489 0.756 11 11.4
02/27/11 0.486 0.752 11 11.4
02/28/11 0.537 0.831 11 11.3 6.1 7.8
03/01/11 0.506 0.783 12 11.3 6.4 8.7
03/02/11 0.529 0.818 11 11.1 6.3 8.0
03/03/11 0.530 0.820 11 11.1 6.2 8.5
03/04/11 0.523 0.809 12 11.3 6.6 8.5
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
03/05/11 0.640 0.990 12 11.4
03/06/11 0.658 1.018 12 11.6
03/07/11 0.570 0.882 12 11.7 6.8 8.8
03/08/11 0.600 0.928 12 11.7 6.1 7.8
03/09/11 0.560 0.866 12 11.9 6.2
03/10/11 0.726 1.123 12 12.0 6.9 7.8
03/11/11 0.605 0.936 12 12.0 6.5 8.2
03/12/11 0.562 0.869 12 12.0
03/13/11 0.690 1.067 12 12.0
03/14/11 0.698 1.080 12 12.0 6.7 9.7
03/15/11 0.897 1.388 12 12.0
03/16/11 0.895 1.385 11 11.9 6.6
03/17/11 0.817 1.264 12 11.9 6.4 7.6
03/18/11 0.941 1.456 11 11.7 6.7 8.3
03/19/11 0.850 1.315 11 11.6
03/20/11 0.739 1.143 12 11.6
03/21/11 0.644 0.996 12 11.6 6.3 6.8
03/22/11 0.564 0.873 12 11.6 6.4 6.5
03/23/11 0.553 0.855 12 11.7 6.4 6.7
03/24/11 0.640 0.990 12 11.7 6.7 5.8
03/25/11 0.790 1.222 12 11.9 6.2 6.5
03/26/11 0.831 1.286 11 11.9
03/27/11 0.873 1.351 11 11.7
03/28/11 0.760 1.176 12 11.7 6.1 6.7
03/29/11 0.695 1.075 12 11.7 6.4 8.2
03/30/11 0.619 0.958 13 11.9 6.1 7.7
03/31/11 0.560 0.866 13 12.0 6.4
04/01/11 0.537 0.831 13 12.1 6.2 5.9
04/02/11 0.490 0.758 13 12.4
04/03/11 0.475 0.735 13 12.7
04/04/11 0.458 0.709 13 12.9 6.2 4.6
04/05/11 0.427 0.661 13 13.0 6.3 6.8
04/06/11 0.452 0.699 13 13.0 6.3 6.7
04/07/11 0.456 0.705 13 13.0 6.3 6.7
04/08/11 0.407 0.630 13 13.0 6.3 6.6
04/09/11 0.399 0.617 13 13.0
04/10/11 0.396 0.613 13 13.0
04/11/11 0.391 0.605 13 13.0 6.3
04/12/11 0.371 0.574 13 13.0 6.1 7.2
04/13/11 0.394 0.610 13 13.0 6.3
04/14/11 0.317 0.490 13 13.0 6.1 5.3
04/15/11 0.496 0.767 13 13.0 6.2 5.4
04/16/11 0.441 0.682 13 13.0
04/17/11 0.468 0.724 13 13.0
04/18/11 0.514 0.795 13 13.0 6.6 5.8
04/19/11 0.434 0.671 13 13.0 6.4 5.8
04/20/11 0.431 0.667 13 13.0 6.5 6.0
04/21/11 0.448 0.693 14 13.1 6.5 5.3
04/22/11 0.312 0.483 14 13.3 6.5 5.7
04/23/11 0.349 0.540 14 13.4
04/24/11 0.368 0.569 14 13.6
04/25/11 0.378 0.585 14 13.7 6.6 6.0
04/26/11 0.356 0.551 14 13.9 6.2 6.4
04/27/11 0.352 0.545 14 14.0 6.4 6.3
04/28/11 0.329 0.509 14 14.0 6.5 5.5
04/29/11 0.315 0.487 14 14.0 5.7
04/30/11 0.294 0.455 14 14.0
05/01/11 0.317 0.490 15 14.1
05/02/11 0.326 0.504 14 14.1 6.3 6.6
05/03/11 0.305 0.472 15 14.3 6.4 6.3
05/04/11 0.322 0.498 15 14.4 6.3 6.1
05/05/11 0.323 0.500 15 14.6 6.4 6.5
05/06/11 0.320 0.495 15 14.7 6.6 6.8
05/07/11 0.296 0.458 15 14.9
05/08/11 0.294 0.455 15 14.9
05/09/11 0.304 0.470 15 15.0 6.3 6.6
05/10/11 0.312 0.483 16 15.1 6.7 8.3
05/11/11 0.315 0.487 15 15.1 6.4 8.8
05/12/11 0.291 0.450 16 15.3 6.4 7.6
05/13/11 0.296 0.458 16 15.4 6.3 5.8
05/14/11 0.265 0.410 15 15.4
05/15/11 0.276 0.427 15 15.4
05/16/11 0.285 0.441 16 15.6 6.3 7.9
05/17/11 0.306 0.473 16 15.6 6.3 7.8
05/18/11 0.281 0.435 16 15.7 6.5 7.8
05/19/11 0.295 0.456 16 15.7 6.6 7.3
05/20/11 0.293 0.453 16 15.7 6.6 7.3
05/21/11 0.271 0.419 16 15.9
05/22/11 0.281 0.435 16 16.0
05/23/11 0.303 0.469 17 16.1 6.3
05/24/11 0.282 0.436 16 16.1 6.3
05/25/11 0.325 0.503 16 16.1 6.8 6.8
05/26/11 0.292 0.452 16 16.1 6.7 7.2
05/27/11 0.291 0.450 16 16.1 6.5 7.1
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
05/28/11 0.298 0.461 16 16.1
05/29/11 0.285 0.441 17 16.3
05/30/11 0.301 0.466 16 16.1
05/31/11 0.308 0.476 16 16.1 6.7
06/01/11 0.293 0.453 16 16.1 6.7 5.6
06/02/11 0.297 0.459 16 16.1 6.5 7.2
06/03/11 0.290 0.449 16 16.1 6.8 7.1
06/04/11 0.219 0.339 16 16.1
06/05/11 0.271 0.419 17 16.1
06/06/11 0.287 0.444 17 16.3 6.5 6.8
06/07/11 0.293 0.453 17 16.4 6.4 6.8
06/08/11 0.283 0.438 17 16.6 6.5 6.5
06/09/11 0.279 0.432 18 16.9 6.4 6.5
06/10/11 0.270 0.418 19 17.3 6.5 6.6
06/11/11 0.249 0.385 19 17.7
06/12/11 0.261 0.404 18 17.9
06/13/11 0.256 0.396 19 18.1 6.3 6.4
06/14/11 0.256 0.396 18 18.3 6.3 6.5
06/15/11 0.247 0.382 18 18.4 6.5 5.6
06/16/11 0.248 0.384 18 18.4 6.5 3.1
06/17/11 0.260 0.402 18 18.3 6.8 5.1
06/18/11 0.242 0.374 19 18.3
06/19/11 0.239 0.370 19 18.4
06/20/11 0.250 0.387 19 18.4 6.6
06/21/11 0.250 0.387 19 18.6 6.4 4.2
06/22/11 0.237 0.367 20 18.9 6.7 4.9
06/23/11 0.226 0.350 20 19.1 6.7 4.7
06/24/11 0.233 0.360 20 19.4 6.6 5.0
06/25/11 0.219 0.339 20 19.6
06/26/11 0.229 0.354 20 19.7
06/27/11 0.244 0.377 20 19.9 6.6 5.1
06/28/11 0.278 0.430 19 19.9 6.6 6.2
06/29/11 0.272 0.421 20 19.9 6.4 6.3
06/30/11 0.247 0.382 20 19.9 6.5
10/01/11 0.167 0.258 19.8
10/02/11 0.183 0.283 19.8
10/03/11 0.212 0.328 19 19.6 6.9 5.0
10/04/11 0.246 0.381 20 19.6 7.0 4.4
10/05/11 0.245 0.379 19 19.6 6.8
10/06/11 0.194 0.300 18 19.2 6.8
10/07/11 0.191 0.295 18 18.8 6.8 3.0
10/08/11 0.167 0.258 18.8
10/09/11 0.179 0.277 18.8
10/10/11 0.234 0.362 20 19.0 6.3
10/11/11 0.194 0.300 19 18.8 6.4
10/12/11 0.186 0.288 18 18.6 6.5
10/13/11 0.175 0.271 19 18.8 6.5
10/14/11 0.184 0.285 19 19.0 6.5
10/15/11 0.179 0.277 19.0
10/16/11 0.178 0.275 19.0
10/17/11 0.186 0.288 19 18.8 6.4
10/18/11 0.167 0.258 19 18.8 6.4
10/19/11 0.172 0.266 18 18.8 6.7
10/20/11 0.171 0.265 18 18.6 6.4 3.2
10/21/11 0.160 0.248 19 18.6 6.6
10/22/11 0.161 0.249 18.6
10/23/11 0.162 0.251 18.6
10/24/11 0.167 0.258 18 18.4 6.3
10/25/11 0.156 0.241 18 18.2 6.4 5.3
10/26/11 0.160 0.248 17 18.0 6.7 4.9
10/27/11 0.156 0.241 16 17.6 6.6 5.1
10/28/11 0.157 0.243 17 17.2 6.5 5.5
10/29/11 0.152 0.235 17.2
10/30/11 0.155 0.240 17.2
10/31/11 0.156 0.241 18 17.2 6.2 4.4
11/01/11 0.157 0.243 17 17.0 6.4 4.1
11/02/11 0.161 0.249 16 16.8 6.4 4.3
11/03/11 0.184 0.285 17 17.0 6.6 4.7
11/04/11 0.166 0.257 16 16.8 6.3 4.0
11/05/11 0.259 0.401 16.8
11/06/11 0.241 0.373 16.8
11/07/11 0.211 0.326 16 16.4 6.1 3.9
11/08/11 0.192 0.297 16 16.2 6.2 3.0
11/09/11 0.187 0.289 15 16.0 6.7 3.5
11/10/11 0.178 0.275 15 15.6 6.9 3.3
11/11/11 0.170 0.263 15.5
11/12/11 0.160 0.248 15.5
11/13/11 0.158 0.244 15.5
11/14/11 0.178 0.275 16 15.5 7.0 4.0
11/15/11 0.182 0.282 15 15.3 7.0 4.5
11/16/11 0.196 0.303 17 15.8 6.9 4.1
11/17/11 0.212 0.328 17 16.3 6.9
11/18/11 0.288 0.446 16 16.2 6.5 5.0
11/19/11 0.247 0.382 16 16.2
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
11/20/11 0.228 0.353 15 16.0
11/21/11 0.288 0.446 15 15.9 6.7 4.2
11/22/11 0.355 0.549 15 15.9 6.6 4.0
11/23/11 0.458 0.709 15 15.6 6.6 3.7
11/24/11 0.349 0.540 15 15.3
11/25/11 0.323 0.500 15 15.1 6.6
11/26/11 0.294 0.455 15 15.0
11/27/11 0.287 0.444 15 15.0
11/28/11 0.321 0.497 15 15.0 6.7 2.4
11/29/11 0.281 0.435 15 15.0 6.7 3.2
11/30/11 0.263 0.407 15 15.0 6.5 3.3
12/01/11 0.255 0.394 15 15.0 6.8 3.4
12/02/11 0.248 0.384 14 14.9 6.8 3.5
12/03/11 0.219 0.339 13 14.6
12/04/11 0.218 0.337 14 14.4
12/05/11 0.221 0.342 14 14.3 6.6 3.0
12/06/11 0.214 0.331 13 14.0 6.6 3.6
12/07/11 0.210 0.325 13 13.7 6.6 3.7
12/08/11 0.216 0.334 13 13.4 6.5 3.3
12/09/11 0.214 0.331 14 13.4 6.6 3.1
12/10/11 0.189 0.292 14 13.6
12/11/11 0.195 0.302 14 13.6
12/12/11 0.196 0.303 14 13.6 6.3
12/13/11 0.205 0.317 14 13.7 6.3 3.0
12/14/11 0.206 0.319 14 13.9 6.9 5.1
12/15/11 0.209 0.323 13 13.9 6.6 5.0
12/16/11 0.204 0.316 14 13.9 6.8 3.8
12/17/11 0.186 0.288 14 13.9
12/18/11 0.188 0.291 14 13.9
12/19/11 0.192 0.297 13 13.7 6.6 3.7
12/20/11 0.172 0.266 13 13.6 6.5 3.2
12/21/11 0.172 0.266 13 13.4 6.6 4.3
12/22/11 0.187 0.289 13 13.4 6.7 5.1
12/23/11 0.184 0.285 13 13.3 6.6 7.2
12/24/11 0.169 0.261 13 13.1
12/25/11 0.170 0.263 13 13.0
12/26/11 0.169 0.261 12 12.9 6.5 6.4
12/27/11 0.183 0.283 13 12.9 6.3 6.9
12/28/11 0.240 0.371 13 12.9 6.5 6.0
12/29/11 0.379 0.586 13 12.9 6.4 5.1
12/30/11 0.444 0.687 13 12.9 6.3 6.3
12/31/11 0.350 0.541 12 12.7

1/1/12 0.303 0.469 12 12.6
1/2/12 0.309 0.478 13 12.7
1/3/12 0.296 0.458 13 12.7 6.7 6.0
1/4/12 0.292 0.452 13 12.7 6.7 6.1
1/5/12 0.286 0.442 13 12.7 6.7 5.5
1/6/12 0.277 0.429 13 12.7 6.8 5.7
1/7/12 0.247 0.382 13 12.9
1/8/12 0.241 0.373 13 13.0
1/9/12 0.250 0.387 13 13.0 6.8 6.0

1/10/12 0.239 0.370 13 13.0 6.8 5.1
1/11/12 0.228 0.353 13 13.0 6.7 5.5
1/12/12 0.219 0.339 13 13.0 6.7 6.0
1/13/12 0.214 0.331 12 12.9 6.7 8.3
1/14/12 0.202 0.312 13 12.9
1/15/12 0.194 0.300 12 12.7
1/16/12 0.200 0.309 12 12.6
1/17/12 0.248 0.384 12 12.4 6.6 7.7
1/18/12 0.795 1.230 12 12.3 6.6 7.5
1/19/12 0.994 1.538 11 12.0 6.5 10.4
1/20/12 0.967 1.496 11 11.9 6.8
1/21/12 0.824 1.275 11 11.6
1/22/12 0.787 1.217 11 11.4
1/23/12 0.655 1.013 11 11.3 7.1 9.4
1/24/12 0.612 0.947 12 11.3 6.9 7.3
1/25/12 0.586 0.907 12 11.3 6.9 9.1
1/26/12 0.564 0.873 12 11.4 6.6 8.3
1/27/12 0.485 0.750 12 11.6 6.6 8.2
1/28/12 0.440 0.681 12 11.7
1/29/12 0.439 0.679 12 11.9
1/30/12 0.418 0.647 12 12.0 6.7 7.0
1/31/12 0.440 0.681 12 12.0 6.6 6.5
2/1/12 0.446 0.690 12 12.0 7.0 7.8
2/2/12 0.412 0.637 12 12.0 6.8 7.5
2/3/12 0.462 0.715 12 12.0 6.9 7.3
2/4/12 0.364 0.563 12 12.0
2/5/12 0.341 0.528 12 12.0
2/6/12 0.354 0.548 12 12.0 6.8 7.0
2/7/12 0.341 0.528 12 12.0 6.6 6.6
2/8/12 0.345 0.534 12 12.0 6.7 7.8
2/9/12 0.331 0.512 12 12.0 6.5

2/10/12 0.335 0.518 13 12.1 6.6 7.4
2/11/12 0.248 0.384 11 12.0
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
2/12/12 0.343 0.531 9 11.6
2/13/12 0.382 0.591 10 11.3 6.3 7.0
2/14/12 0.340 0.526 12 11.3 6.4 6.1
2/15/12 0.339 0.524 12 11.3 6.3 6.5
2/16/12 0.365 0.565 12 11.3 6.5 5.5
2/17/12 0.330 0.511 13 11.3 6.6 5.7
2/18/12 0.301 0.466 13 11.6
2/19/12 0.293 0.453 12 12.0
2/20/12 0.323 0.500 12 12.3
2/21/12 0.249 0.385 13 12.4 6.6 5.5
2/22/12 0.293 0.453 13 12.6 6.5 5.0
2/23/12 0.281 0.435 13 12.7 6.1 5.8
2/24/12 0.305 0.472 13 12.7 6.6 6.0
2/25/12 0.290 0.449 13 12.7
2/26/12 0.295 0.456 12 12.7
2/27/12 0.289 0.447 12 12.7 6.6 6.2
2/28/12 0.368 0.569 12 12.6 6.6 6.6
2/29/12 0.500 0.774 11 12.3 6.8 6.9
3/1/12 0.496 0.767 11 12.0 6.7 7.2
3/2/12 0.421 0.651 11 11.7 7.0 6.5
3/3/12 0.312 0.483 12 11.6
3/4/12 0.357 0.552 12 11.6
3/5/12 0.329 0.509 13 11.7 6.9 6.5
3/6/12 0.349 0.540 12 11.7 6.7
3/7/12 0.322 0.498 12 11.9 6.3 6.4
3/8/12 0.325 0.503 13 12.1 6.5 6.2
3/9/12 0.388 0.600 13 12.4 6.2 6.5

3/10/12 0.301 0.466 12 12.4
3/11/12 0.340 0.526 12 12.4
3/12/12 0.398 0.616 12 12.3 6.8 5.9
3/13/12 0.334 0.517 12 12.3 6.6 6.1
3/14/12 0.486 0.752 12 12.3 6.5 6.3
3/15/12 0.913 1.412 11 12.0 6.3 5.3
3/16/12 0.977 1.511 11 11.7 6.3 4.8
3/17/12 0.814 1.259 12 11.7
3/18/12 0.658 1.018 12 11.7
3/19/12 0.595 0.920 12 11.7 6.4 5.0
3/20/12 0.591 0.914 12 11.7 6.6 4.1
3/21/12 0.720 1.114 12 11.7 6.7 4.0
3/22/12 0.682 1.055 12 11.9 6.6 3.9
3/23/12 0.580 0.897 12 12.0 6.6 6.3
3/24/12 0.532 0.823 12 12.0
3/25/12 0.516 0.798 12 12.0
3/26/12 0.505 0.781 12 12.0 6.4 5.7
3/27/12 0.760 1.176 12 12.0 6.4 6.0
3/28/12 0.799 1.236 12 12.0 6.4
3/29/12 1.147 1.774 12 12.0 6.5 6.0
3/30/12 1.431 2.214 12 12.0 6.2 5.5
3/31/12 1.238 1.915 11 11.9
4/1/12 1.040 1.609 11 11.7
4/2/12 0.855 1.323 12 11.7 6.3 6.1
4/3/12 0.811 1.255 12 11.7 6.4 5.1
4/4/12 0.723 1.118 12 11.7 6.4 5.5
4/5/12 0.708 1.095 12 11.7 6.3 6.0
4/6/12 0.518 0.801 12 11.7 6.5 7.2
4/7/12 0.511 0.791 13 12.0
4/8/12 0.508 0.786 13 12.3
4/9/12 0.516 0.798 13 12.4 6.8 6.8

4/10/12 0.501 0.775 13 12.6 6.8 4.6
4/11/12 0.484 0.749 13 12.7 6.5 5.0
4/12/12 0.494 0.764 13 12.9 6.6 5.3
4/13/12 0.486 0.752 13 13.0 6.6 5.5
4/14/12 0.442 0.684 13 13.0
4/15/12 0.436 0.674 13 13.0
4/16/12 0.441 0.682 13 13.0 6.4 4.5
4/17/12 0.428 0.662 13 13.0 6.5 4.9
4/18/12 0.456 0.705 13 13.0 6.5 4.9
4/19/12 0.492 0.761 14 13.1 6.5 5.1
4/20/12 0.450 0.696 15 13.4 6.2 4.9
4/21/12 0.389 0.602 15 13.7
4/22/12 0.383 0.593 15 14.0
4/23/12 0.380 0.588 15 14.3 6.3 4.4
4/24/12 0.359 0.555 15 14.6 6.3 3.7
4/25/12 0.361 0.558 15 14.9 6.5 4.0
4/26/12 0.333 0.515 15 15.0 6.5 4.1
4/27/12 0.340 0.526 15 15.0 6.3 3.6
4/28/12 0.329 0.509 15 15.0
4/29/12 0.342 0.529 15 15.0
4/30/12 0.344 0.532 15 15.0 6.2 4.4
5/1/12 0.317 0.490 16 15.1 6.5 4.7
5/2/12 0.327 0.506 15 15.1 6.1 4.5
5/3/12 0.360 0.557 15 15.1 6.5 4.0
5/4/12 0.313 0.484 15 15.1 6.2 4.1
5/5/12 0.316 0.489 15 15.1
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
5/6/12 0.343 0.531 16 15.3
5/7/12 0.346 0.535 16 15.4 6.5 5.1
5/8/12 0.326 0.504 16 15.4 6.5 4.0
5/9/12 0.318 0.492 16 15.6 6.5 5.3

5/10/12 0.308 0.476 16 15.7 6.4 6.3
5/11/12 0.306 0.473 16 15.9 6.3 2.7
5/12/12 0.290 0.449 16 16.0
5/13/12 0.288 0.446 17 16.1
5/14/12 0.326 0.504 18 16.4 6.6 3.1
5/15/12 0.319 0.493 17 16.6 6.6 3.3
5/16/12 0.338 0.523 17 16.7 6.5 3.1
5/17/12 0.303 0.469 18 17.0 6.7 2.9
5/18/12 0.285 0.441 17 17.1 6.7 3.5
5/19/12 0.275 0.425 17 17.3
5/20/12 0.217 0.336 17 17.3
5/21/12 0.287 0.444 17 17.1 6.7 3.5
5/22/12 0.250 0.387 17 17.1 6.4 3.0
5/23/12 0.243 0.376 17 17.1 6.2 3.3
5/24/12 0.253 0.391 17 17.0 6.7 3.1
5/25/12 0.246 0.381 17 17.0 6.7 3.0
5/26/12 0.240 0.371 17 17.0
5/27/12 0.239 0.370 17 17.0
5/28/12 0.221 0.342 18 17.1
5/29/12 0.252 0.390 18 17.3 6.8 3.3
5/30/12 0.256 0.396 18 17.4 6.8 2.9
5/31/12 0.237 0.367 18 17.6 6.8 3.3

06/01/12 0.253 0.391 19 17.9 6.7 4.9
06/02/12 0.225 0.348 19 18.1
06/03/12 0.252 0.390 18 18.3
06/04/12 0.288 0.446 18 18.3 6.6 5.0
06/05/12 0.283 0.438 18 18.3 6.5 5.5
06/06/12 0.269 0.416 18 18.3 6.6 5.1
06/07/12 0.213 0.330 18 18.3 6.6 5.7
06/08/12 0.238 0.368 18 18.1 6.8 3.7
06/09/12 0.225 0.348 19 18.1
06/10/12 0.222 0.343 19 18.3
06/11/12 0.193 0.299 19 18.4 6.4 5.8
06/12/12 0.290 0.449 19 18.6 6.5 3.0
06/13/12 0.245 0.379 19 18.7 6.4 3.2
06/14/12 0.246 0.381 19 18.9 6.8 2.9
06/15/12 0.241 0.373 21 19.3 6.6 2.9
06/16/12 0.232 0.359 20 19.4 6.7
06/17/12 0.214 0.331 21 19.7
06/18/12 0.223 0.345 20 19.9 6.6 3.6
06/19/12 0.218 0.337 20 20.0 6.2 1.9
06/20/12 0.218 0.337 20 20.1 6.3 2.5
06/21/12 0.216 0.334 20 20.3 6.6 2.7
06/22/12 0.220 0.340 19 20.0 6.6
06/23/12 0.212 0.328 19 19.9
06/24/12 0.214 0.331 19 19.6
06/25/12 0.206 0.319 19 19.4 6.4 3.4
06/26/12 0.223 0.345 20 19.4 6.3 3.0
06/27/12 0.210 0.325 20 19.4 6.4 3.1
06/28/12 0.218 0.337 20 19.4 6.5 3.1
06/29/12 0.215 0.333 20 19.6 6.5 3.6
06/30/12 0.218 0.337 20 19.7
10/01/12 0.200 0.309 19 19.7 6.9 5.0
10/02/12 0.207 0.320 19 19.7 7.0 5.0
10/03/12 0.203 0.314 19 19.6 7.0 5.1
10/04/12 0.200 0.309 19 19.4 7.1 5.0
10/05/12 0.184 0.285 19 19.3 6.9 5.5
10/06/12 0.164 0.254 19.2
10/07/12 0.173 0.268 19.0
10/08/12 0.187 0.289 19 19.0 6.9 4.6
10/09/12 0.188 0.291 19 19.0 7.0 6.0
10/10/12 0.176 0.272 19 19.0 6.9 6.2
10/11/12 0.179 0.277 19 19.0 7.0 6.6
10/12/12 0.173 0.268 19 19.0 6.9 6.4
10/13/12 0.160 0.248 19.0
10/14/12 0.172 0.266 19.0
10/15/12 0.224 0.347 20 19.2 7.0 5.5
10/16/12 0.203 0.314 20 19.4 6.8
10/17/12 0.198 0.306 19 19.4 6.9 5.0
10/18/12 0.179 0.277 17 19.0 6.9 5.5
10/19/12 0.192 0.297 18 18.8 6.6 5.9
10/20/12 0.169 0.261 18.8
10/21/12 0.188 0.291 18.8
10/22/12 0.290 0.449 17 18.2 6.9 6.1
10/23/12 0.340 0.526 16 17.4 6.7 6.1
10/24/12 0.330 0.511 16 16.8 6.4 6.0
10/25/12 0.272 0.421 16 16.6 6.7 6.7
10/26/12 0.244 0.377 15 16.0 6.5 6.6
10/27/12 0.209 0.323 17 16.2
10/28/12 0.208 0.322 17 16.3
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
10/29/12 0.212 0.328 17 16.3 6.9 5.3
10/30/12 0.200 0.309 18 16.6 6.9 5.1
10/31/12 0.278 0.430 18 16.9 6.8 4.9
11/01/12 0.250 0.387 18 17.1 6.7 4.6
11/02/12 0.232 0.359 18 17.6 6.9 4.7
11/03/12 0.210 0.325 18 17.7
11/04/12 0.198 0.306 19 18.0
11/05/12 0.202 0.312 19 18.3 6.8 4.9
11/06/12 0.192 0.297 19 18.4 6.9 4.5
11/07/12 0.182 0.282 19 18.6 6.9 4.5
11/08/12 0.199 0.308 18 18.6 6.9 4.0
11/09/12 0.194 0.300 18 18.6 6.9 4.1
11/10/12 0.178 0.275 17 18.4
11/11/12 0.175 0.271 16 18.0
11/12/12 0.225 0.348 17 17.7
11/13/12 0.251 0.388 17 17.4 6.8 3.3
11/14/12 0.211 0.326 17 17.1 6.9 3.5
11/15/12 0.197 0.305 17 17.0 6.9
11/16/12 0.194 0.300 16 16.7 6.9 3.0
11/17/12 0.256 0.396 17 16.7
11/18/12 0.270 0.418 16 16.7
11/19/12 0.457 0.707 16 16.6 6.8 3.7
11/20/12 0.641 0.992 16 16.4 6.9 4.7
11/21/12 0.535 0.828 15 16.1 6.7 4.9
11/22/12 0.417 0.645 15 15.9
11/23/12 0.359 0.555 15 15.7
11/24/12 0.341 0.528 16 15.6
11/25/12 0.335 0.518 16 15.6
11/26/12 0.310 0.480 16 15.6 6.8 4.1
11/27/12 0.307 0.475 16 15.6 6.7 3.7
11/28/12 0.321 0.497 16 15.7 6.8 3.6
11/29/12 0.906 1.402 15 15.7 6.8 3.0
11/30/12 0.826 1.278 14 15.6 6.6 3.9
12/01/12 0.981 1.518 14 15.3
12/02/12 0.852 1.318 14 15.0
12/03/12 0.797 1.233 15 14.9 6.7 4.2
12/04/12 0.974 1.507 15 14.7 6.9 4.7
12/05/12 0.819 1.267 15 14.6 6.8 5.5
12/06/12 0.659 1.019 15 14.6 6.7 5.9
12/07/12 0.584 0.903 15 14.7 6.7 6.1
12/08/12 0.513 0.794 14 14.7
12/09/12 0.470 0.727 14 14.7
12/10/12 0.445 0.688 15 14.7 6.5 5.1
12/11/12 0.469 0.726 15 14.7 6.5 5.0
12/12/12 0.419 0.648 15 14.7 6.5 4.4
12/13/12 0.395 0.611 14 14.6 6.5 4.0
12/14/12 0.392 0.606 14 14.4 6.5 5.0
12/15/12 0.412 0.637 14 14.4
12/16/12 0.547 0.846 14 14.4
12/17/12 0.616 0.953 14 14.3
12/18/12 0.524 0.811 13 14.0 6.7 6.7
12/19/12 0.529 0.818 13 13.7 6.6 6.8
12/20/12 0.757 1.171 13 13.6 6.5 6.9
12/21/12 1.019 1.576 11 13.1 6.2 7.9
12/22/12 1.146 1.773 11 12.7
12/23/12 1.116 1.726 11 12.3
12/24/12 0.877 1.357 12 12.0
12/25/12 1.139 1.762 12 11.9 6.6 8.1
12/26/12 0.934 1.445 12 11.7 6.0 7.9
12/27/12 0.781 1.208 12 11.6 6.2 6.1
12/28/12 0.706 1.092 12 11.7 6.1 5.2
12/29/12 0.639 0.989 12 11.9
12/30/12 0.588 0.910 12 12.0
12/31/12 0.578 0.894 12 12.0 6.1 4.9

1/1/13 0.522 0.808 12 12.0
1/2/13 0.521 0.806 12 12.0 6.5 7.2
1/3/13 0.484 0.749 12 12.0 6.5 6.8
1/4/13 0.463 0.716 12 12.0 6.7 4.3
1/5/13 0.451 0.698 12 12.0
1/6/13 0.449 0.695 13 12.1
1/7/13 0.450 0.696 13 12.3 6.3 5.0
1/8/13 0.436 0.674 13 12.4 6.5 5.5
1/9/13 0.425 0.657 13 12.6 6.8 5.1

1/10/13 0.418 0.647 13 12.7 6.7 6.0
1/11/13 0.407 0.630 12 12.7 6.4 5.7
1/12/13 0.362 0.560 12 12.7
1/13/13 0.361 0.558 12 12.6
1/14/13 0.366 0.566 11 12.3 6.6 6.0
1/15/13 0.358 0.554 11 12.0 6.3 5.3
1/16/13 0.361 0.558 11 11.7 6.6 3.3
1/17/13 0.346 0.535 10 11.3 6.7 5.7
1/18/13 0.353 0.546 10 11.0 6.4 5.7
1/19/13 0.333 0.515 11 10.9
1/20/13 0.329 0.509 11 10.7
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
1/21/13 0.329 0.509 11 10.7
1/22/13 0.348 0.538 11 10.7 6.5 5.5
1/23/13 0.515 0.797 11 10.7 6.1 5.9
1/24/13 0.472 0.730 11 10.9 6.5 5.5
1/25/13 0.468 0.724 11 11.0 6.5 5.0
1/26/13 0.445 0.688 11 11.0
1/27/13 0.428 0.662 11 11.0
1/28/13 0.418 0.647 11 11.0 6.5 4.9
1/29/13 0.411 0.636 12 11.1 6.5 5.1
1/30/13 0.389 0.602 12 11.3 6.5 5.6
1/31/13 0.382 0.591 12 11.4 6.6 5.9
2/1/13 0.384 0.594 12 11.6 6.6 5.3
2/2/13 0.363 0.562 11 11.6
2/3/13 0.349 0.540 11 11.6
2/4/13 0.359 0.555 12 11.7 6.5 5.0
2/5/13 0.372 0.575 12 11.7 6.6 5.6
2/6/13 0.374 0.579 12 11.7 6.6 6.1
2/7/13 0.377 0.583 11 11.6 6.6 5.0
2/8/13 0.367 0.568 11 11.4 6.7 4.8
2/9/13 0.339 0.524 11 11.4

2/10/13 0.349 0.540 11 11.4
2/11/13 0.341 0.528 11 11.3 6.3 4.9
2/12/13 0.335 0.518 12 11.3 6.7 4.9
2/13/13 0.320 0.495 12 11.3 6.4 4.6
2/14/13 0.319 0.493 12 11.4 6.3 4.3
2/15/13 0.317 0.490 13 11.7 6.7 4.0
2/16/13 0.315 0.487 12 11.9
2/17/13 0.312 0.483 12 12.0
2/18/13 0.312 0.483 12 12.1
2/19/13 0.358 0.554 12 12.1 6.5 3.9
2/20/13 0.345 0.534 12 12.1 6.8 3.5
2/21/13 0.305 0.472 12 12.1 7.0 4.3
2/22/13 0.320 0.495 12 12.0 7.2 4.9
2/23/13 0.307 0.475 11 11.9
2/24/13 0.318 0.492 11 11.7
2/25/13 0.307 0.475 12 11.7 6.6 4.1
2/26/13 0.320 0.495 12 11.7 6.6 3.9
2/27/13 0.305 0.472 12 11.7 7.0 4.2
2/28/13 0.315 0.487 13 11.9 7.0 4.3
3/1/13 0.306 0.473 13 12.0 6.7 3.2
3/2/13 0.244 0.377 13 12.3
3/3/13 0.243 0.376 13 12.6
3/4/13 0.305 0.472 13 12.7 6.6 3.8
3/5/13 0.399 0.617 12 12.7 6.5 3.1
3/6/13 0.493 0.763 12 12.7 6.8 3.1
3/7/13 0.425 0.657 11 12.4 6.8 3.7
3/8/13 0.415 0.642 12 12.3 7.0 7.2
3/9/13 0.342 0.529 12 12.1

3/10/13 0.346 0.535 12 12.0
3/11/13 0.353 0.546 13 12.0 6.8 6.1
3/12/13 0.333 0.515 13 12.1 6.7 5.9
3/13/13 0.330 0.511 13 12.3 6.9 6.8
3/14/13 0.324 0.501 13 12.6 6.8 6.3
3/15/13 0.324 0.501 13 12.7 6.7 5.9
3/16/13 0.295 0.456 13 12.9
3/17/13 0.293 0.453 13 13.0
3/18/13 0.296 0.458 13 13.0 6.6 6.9
3/19/13 0.334 0.517 13 13.0 6.4 6.5
3/20/13 0.355 0.549 13 13.0 6.9 7.1
3/21/13 0.319 0.493 13 13.0 6.5 6.6
3/22/13 0.332 0.514 13 13.0 6.6 6.9
3/23/13 0.293 0.453 13 13.0
3/24/13 0.284 0.439 13 13.0
3/25/13 0.307 0.475 13 13.0 6.7 6.1
3/26/13 0.304 0.470 13 13.0 6.7 5.7
3/27/13 0.302 0.467 14 13.1 6.7 6.1
3/28/13 0.303 0.469 14 13.3 6.5 6.6
3/29/13 0.312 0.483 14 13.4 6.5 5.0
3/30/13 0.283 0.438 15 13.7
3/31/13 0.317 0.490 14 13.9
4/1/13 0.410 0.634 14 14.0 6.6 4.6
4/2/13 0.280 0.433 15 14.3 6.4 3.0
4/3/13 0.323 0.500 14 14.3 6.3 5.1
4/4/13 0.378 0.585 13 14.1 6.2 5.8
4/5/13 0.390 0.603 13 14.0 6.4 5.0
4/6/13 0.382 0.591 14 13.9
4/7/13 0.446 0.690 13 13.7
4/8/13 0.425 0.657 13 13.6 6.5 5.5
4/9/13 0.384 0.594 14 13.4 6.6 6.7

4/10/13 0.387 0.599 14 13.4 6.5 6.1
4/11/13 0.364 0.563 14 13.6 6.5 5.7
4/12/13 0.346 0.535 15 13.9 6.5 6.0
4/13/13 0.317 0.490 15 14.0
4/14/13 0.320 0.495 15 14.3
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Table E2 (12 pages). Discharge Monitoring Report Data for the CJ WWTF

7-day Avg

WWTF Flow Flow Max T Max T pH DO

Date (mgd) (cfs) (oC) (oC) (S.U.) (mg/l)
4/15/13 0.323 0.500 14 14.4 6.5 6.3
4/16/13 0.312 0.483 14 14.4 6.5 6.3
4/17/13 0.296 0.458 15 14.6 6.7
4/18/13 0.302 0.467 15 14.7 6.6 5.8
4/19/13 0.310 0.480 15 14.7 6.6 5.9
4/20/13 0.312 0.483 15 14.7
4/21/13 0.251 0.388 15 14.7
4/22/13 0.302 0.467 16 15.0 6.3 6.2
4/23/13 0.300 0.464 16 15.3 6.6 6.1
4/24/13 0.296 0.458 16 15.4 6.5 5.5
4/25/13 0.250 0.387 16 15.6 6.5 6.3
4/26/13 0.284 0.439 16 15.7 6.4 5.7
4/27/13 0.255 0.394 17 16.0
4/28/13 0.257 0.398 17 16.3
4/29/13 0.272 0.421 17 16.4 6.4 5.4
4/30/13 0.247 0.382 16 16.4 6.4 6.0

Qe TM1 TM7 pH DO

min 0.152 9 10.7 6.0 1.9
avg 0.383 14.26 14.35 6.55 5.56
max 1.431 21 20.3 7.2 10.4
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Appendix F 
 

CORMIX Mixing Zone Dilution Model Inputs and Model Runs 
For the Existing Outfall and the Potential Diffuser 



Case
File ID

With Maximum Daily Average Facility Flow for Critical Period 1Q10  (57.8 cfs)
UDx

With Design Average Dry Weather Flow (DADWF) 7Q10   (75.2 cfs)
UDb and 200 cfs 
UDe

Table Fu. "U" Scenarios based on Unsubmerged Outfall

River Flow Condition

CMX3_cases_a Page 1 of 1



Case
File ID

With Maximum Daily Average Facility Flow for Critical Period 1Q10  (57.8 cfs)
SDy 9 ports at 1.75 inches each

With Design Average Dry Weather Flow (DADWF) 7Q10   (75.2 cfs)
SDb 9 ports at 1.75 inches each and 200 cfs 
SDe

River Flow Condition

Table Fs. "S" Scenarios based on Submerged Outfall Diffuser

CJ_MZ_CMX_scenarios_1-31-14_a.xls
CMX2_cases_a Page 1 of 1 1/16/2014



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F1 
 

 
CORMIX3 Runs for Existing Outfall  

 
 

 
 
 
 



Input
Input Description meters meters ft Comment
Cross-section Boundary Bounded River Flow Conditions based on Field Measurement (June 13, 2013)

Width 24.3 79.8 1Q10 Low River Flow

25.9 25.9 85.0 7Q10 Low River Flow

28.7 94.0 100 cfs

30.2 99.0 152 cfs

31.7 104.0 200 cfs

1 Channel - Fairly Straight

Average or Characteristic Depth 0.28 0.277 0.91 1Q10

0.320 1.05 7Q10

0.357 1.17 100 cfs

0.448 1.47 152 cfs

0.512 1.68 200 cfs

Local Depth 0.36 0.36 1.18 1Q10

0.41 1.35 7Q10

0.46 1.51 100 cfs

0.58 1.90 152 cfs

0.66 2.17 200 cfs

Ambient Flow Field Steady Steady River Flow

Specify Ambient Flow Velocity

Ambient Flows:

Instantaneous Ambient Velocity 0.244 0.244 0.80 1Q10

0.256 0.84 7Q10

0.277 0.91 100 cfs

0.320 1.05 152 cfs

0.351 1.15 200 cfs

Channel Friction Type Manning

Bottom Friction Factor 0.030 Manning's Friction

Ambient Density Unstratified Uniform Density (Unstratified) and Non-Uniform Density (Stratified)

Uniform Density

Ambient Water Fresh

Based on Temp or Density Temperature

Temperature 20.0 oC Choose temperature a) 13 oC or b) 20 oC

Wind 2.0 m/s CORMIX recommended value

Using CORMIX3 for an Unsubmerged Outfall and including 1Q10 and 7Q10 Low River Flow Conditions
Table F1a. Illinois River Ambient Conditions for Cave Junction WWTF Discharge for Outfall 001

TabF1a_Illinois_AmbInputs_CJ 1 of 1



Input Description Value Comments

Nearest Bank Looking Downstream Right

Discharge Configuration Flush

Discharge Channel Enter Ambient at: 90o 90o - Surface Discharge Enters ambient Perpendicular to bank
30o - Surface Discharge Enters ambient Mostly Co-flowing with bank

Average or Characteristic Water Depth (m) 0.320 Flow Cond. meters feet m ft
1Q10 0.277 0.91 0.36 1.18

Local Water Depth (m) at CORMIX 130% 0.410 7Q10 0.320 1.05 0.41 1.35
100 cfs 0.357 1.17 0.46 1.51
152 cfs 0.448 1.47 0.58 1.90
200 cfs 0.512 1.68 0.66 2.17

Slope 1.0

Channel Type Rectangular Choices: 1) Rectangular or 2) Circular

meters feet inches
Discharge Dimension, meters (m) 0.305 Dimension:  0.305 1.0 12.0

Ambient Depth at Discharge (m) 0.15 Dimension about 1/2 diameter basis.

Ambient: Flowrate or velocity? Flowrate

Facility Flow, cms 0.02278 Range of Facility Flows

cms MGD
0.01678 0.3830 Existing Average - Wet Period Facility Flow
0.02278 0.5200 Design Average Dry Weather Flow (DADWF) for 7Q10
0.03062 0.6990 Highest Monthly Average (for 1Q10)

Effluent Type - Freshwater? Yes

Table F1b.  Cave Junction Outfall 001 Discharge to the Illinois River:  CORMIX3 (Surface Discharge) Inputs

Explanations & Conversions

Choices: 1) Flush, 2) Protruding, & 3) Co-flowing along bank.

Total Flow 

Using CORMIX3 for an Unsubmerged Outfall and including 1Q10 and 7Q10 Low River Conditions

Local DepthCharacteristic Depth

TabF1b_DiffDischInputs_CJ 1 of 2



Input Description Value CommentsExplanations & Conversions

For Density, use Density or Temperature? Temp

Temperature 23.0 oC Characteristic effluent temperature

Heated Discharge? No

Units Deg C

Concentration of Pollutant, mgl 1.0 Concentration Scale 

Conservative Substance YES

Accept Values? YES

TabF1b_DiffDischInputs_CJ 2 of 2



UDB.doc 

CORMIX3 PREDICTION FILE: 
33333333333333333333333333333333333333333333333333333333333333333333333333333 
                      CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIX3:                                         Subsystem version: 
 Buoyant Surface Discharges                 CORMIX_v.3.20_____September_1996 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CASE DESCRIPTION 
 Site name/label:         CJMZ^7Q10^DADWF                          
 Design case:             Cave^Junction^at^Illinois^R^7Q10^&^DADWF 
 FILE NAME:               cormix\sim\UDb     .cx3 
 Time of Fortran run:     12/13/13--13:25:55                       
  
ENVIRONMENT PARAMETERS (metric units) 
 Bounded section 
 BS    =     25.90  AS    =      8.29  QA    =      2.12  ICHREG= 1 
 HA    =       .32  HD    =       .41 
 UA    =       .256 F     =       .103 USTAR = .2908E-01 
 UW    =      2.000 UWSTAR= .2198E-02 
 Uniform density environment 
 STRCND=  U         RHOAM =  998.2051 
  
DISCHARGE PARAMETERS (metric units) 
 BANK  =  RIGHT     DISTB =       .00  Configuration: flush_discharge      
 SIGMA =     90.00  HD0   =       .32  SLOPE =      1.00 
 Rectangular channel geometry: 
 B0    =       .305 H0    =       .150 A0    = .4570E-01  AR    =       .492 
 U0    =       .498 Q0    =       .023       = .2275E-01 
 RHO0  =  997.5393  DRHO0 = .6658E+00  GP0   = .6541E-02 
 C0    = .1000E+01  CUNITS=  mgl                            
 IPOLL =  1         KS    = .0000E+00  KD    = .0000E+00 
  
FLUX VARIABLES (metric units) 
 Q0    = .2275E-01  M0    = .1133E-01  J0    = .1488E-03 
 Associated length scales (meters) 
 LQ    =       .21  LM    =      2.85  Lm    =       .42  Lb    =       .01 
  
NON-DIMENSIONAL PARAMETERS 
 FR0   =     13.31  FRCH  =     15.87  R     =      1.94 
  
FLOW CLASSIFICATION 
 333333333333333333333333333333333333333333 
 3  Flow class (CORMIX3)      =    SA1    3   
 3  Applicable layer depth HS =      .41  3 
 333333333333333333333333333333333333333333 
  
MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 
 C0    = .1000E+01  CUNITS=  mgl                            
 NTOX  =  0 
 NSTD  =  0 
 REGMZ =  0 
 XINT  =   1700.00  XMAX  =   1700.00 
  
X-Y-Z COORDINATE SYSTEM: 
    ORIGIN is located at the WATER SURFACE and at center of discharge 
      channel/outlet:       .00 m  from the RIGHT bank/shore. 
    X-axis points downstream 
    Y-axis points to left as seen by an observer looking downstream 
    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 
NSTEP = 20 display intervals per module 
-----------------------------------------------------------------------------    
        TRJBUO    TRJATT    TRJBND    TRJNBY    TRJCOR    DILCOR 
C        1.000      .693      .941      .653      .653      .693 
-----------------------------------------------------------------------------    
BEGIN MOD301: DISCHARGE MODULE                                                 
  
 Efflux conditions: 
       X        Y       Z        S       C       BV       BH 
       .00      .00    0.00     1.0  .100E+01    .15      .15 
  
END OF MOD301: DISCHARGE MODULE                                                
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       
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  Control volume inflow: 
       X        Y       Z        S       C       BV       BH 
       .00      .00    0.00     1.0  .100E+01    .15      .15 
 
 VERTICAL MIXING occurs in the initial zone of flow establishment. 
 Profile definitions: 
   BV = Gaussian 1/e (37%) vertical thickness 
   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
  Control volume outflow: 
       X        Y       Z        S       C       BV       BH 
       .06      .52    0.00     2.5  .394E+00    .33      .76 
 Cumulative travel time =           1. sec 
  
END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD317: WEAKLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE       
  
 Surface JET into a crossflow 
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
  
END OF MOD317: WEAKLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE      
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD327: STRONGLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE     
  
 Profile definitions: 
   BV = Gaussian 1/e (37%) vertical thickness 
   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .06      .52    0.00     2.5  .394E+00    .29      .76 
       .12      .54    0.00     2.6  .385E+00    .30      .76 
       .19      .56    0.00     2.7  .376E+00    .30      .77 
       .25      .57    0.00     2.7  .367E+00    .31      .77 
       .31      .59    0.00     2.8  .360E+00    .31      .78 
       .37      .61    0.00     2.8  .353E+00    .32      .78 
       .43      .62    0.00     2.9  .346E+00    .32      .79 
       .49      .63    0.00     2.9  .340E+00    .33      .79 
       .55      .65    0.00     3.0  .334E+00    .33      .80 
       .61      .66    0.00     3.0  .329E+00    .33      .80 
       .67      .67    0.00     3.1  .324E+00    .34      .80 
       .73      .69    0.00     3.1  .319E+00    .34      .81 
       .79      .70    0.00     3.2  .314E+00    .34      .81 
       .85      .71    0.00     3.2  .310E+00    .35      .82 
       .91      .72    0.00     3.3  .306E+00    .35      .82 
       .98      .73    0.00     3.3  .302E+00    .35      .82 
      1.04      .74    0.00     3.4  .298E+00    .36      .82 
      1.10      .75    0.00     3.4  .294E+00    .36      .83 
      1.16      .76    0.00     3.4  .291E+00    .36      .83 
      1.22      .77    0.00     3.5  .288E+00    .36      .83 
      1.28      .78    0.00     3.5  .284E+00    .37      .84 
 Cumulative travel time =           6. sec 
  
  Some concentration build-up near bank/shore due to recirculation effects. 
    Find concentration and thickness values for the RECIRCULATION REGION 
    at end of MOD329! 
  
END OF MOD327: STRONGLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE    
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD329: STRONGLY DEFLECTED PLUME WITH LEESIDE RECIRCULATION ZONE         
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
   
  The near-shore RECIRCULATION REGION extends back to the discharge location: 
    Concentration C within that region:         .185E+00 
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    Layer thickness BV within that region:      .37 
  
END OF MOD329: STRONGLY DEFLECTED PLUME WITH LEESIDE RECIRCULATION ZONE        
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
** End of NEAR-FIELD REGION (NFR) ** 
-----------------------------------------------------------------------------    
   
 The initial plume WIDTH values in the next far-field module will be  
  CORRECTED by a factor   .71 to conserve the mass flux in the far-field! 
-----------------------------------------------------------------------------    
BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        
  
 Plume is ATTACHED to RIGHT bank/shore. 
   Plume width is now determined from RIGHT bank/shore. 
  
 Plume condition is non-buoyant or weakly buoyant, 
   or it is governed by full vertical mixing at the end of the NFR.  
 Therefore BUOYANT SPREADING REGIME is ABSENT. 
  
END OF MOD341: BUOYANT AMBIENT SPREADING                                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        
  
  Vertical diffusivity (initial value)   =  .186E-02 m^2/s 
  Horizontal diffusivity (initial value) =  .233E-02 m^2/s 
  
 Profile definitions: 
   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
      = or equal to water depth, if fully mixed 
   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
        measured horizontally in Y-direction 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
 Plume Stage 2 (bank attached): 
       X        Y       Z        S       C       BV       BH 
      1.28      .00    0.00     3.5  .284E+00    .26     1.19 
 Plume interacts with BOTTOM. 
 The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
   prediction interval. 
     86.22      .00    0.00     7.1  .141E+00    .32     1.95 
    171.15      .00    0.00     9.1  .110E+00    .32     2.49 
    256.09      .00    0.00    10.7  .936E-01    .32     2.93 
    341.02      .00    0.00    12.1  .828E-01    .32     3.32 
    425.96      .00    0.00    13.3  .750E-01    .32     3.66 
    510.90      .00    0.00    14.5  .691E-01    .32     3.98 
    595.83      .00    0.00    15.5  .644E-01    .32     4.27 
    680.77      .00    0.00    16.5  .605E-01    .32     4.54 
    765.70      .00    0.00    17.5  .573E-01    .32     4.80 
    850.64      .00    0.00    18.3  .545E-01    .32     5.04 
    935.58      .00    0.00    19.2  .521E-01    .32     5.27 
   1020.51      .00    0.00    20.0  .500E-01    .32     5.50 
   1105.45      .00    0.00    20.8  .481E-01    .32     5.71 
   1190.38      .00    0.00    21.5  .464E-01    .32     5.92 
   1275.32      .00    0.00    22.3  .449E-01    .32     6.12 
   1360.26      .00    0.00    23.0  .436E-01    .32     6.31 
   1445.19      .00    0.00    23.6  .423E-01    .32     6.50 
   1530.13      .00    0.00    24.3  .411E-01    .32     6.68 
   1615.06      .00    0.00    24.9  .401E-01    .32     6.86 
   1700.00      .00    0.00    25.6  .391E-01    .32     7.03 
 Cumulative travel time =        6571. sec 
  
 Simulation limit based on maximum specified distance =   1700.00 m. 
   This is the REGION OF INTEREST limitation. 
  
END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
33333333333333333333333333333333333333333333333333333333333333333333333333333 
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CORMIX3 PREDICTION FILE: 
33333333333333333333333333333333333333333333333333333333333333333333333333333 
                      CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIX3:                                         Subsystem version: 
 Buoyant Surface Discharges                 CORMIX_v.3.20_____September_1996 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CASE DESCRIPTION 
 Site name/label:         CJMZ^7Q10^DADWF                          
 Design case:             CJ^at^Illinois^R^200^cfs^&^DADWF         
 FILE NAME:               cormix\sim\UDe     .cx3 
 Time of Fortran run:     12/13/13--13:35:20                       
  
ENVIRONMENT PARAMETERS (metric units) 
 Bounded section 
 BS    =     28.70  AS    =     10.25  QA    =      2.84  ICHREG= 1 
 HA    =       .36  HD    =       .46 
 UA    =       .277 F     =       .099 USTAR = .3089E-01 
 UW    =      2.000 UWSTAR= .2198E-02 
 Uniform density environment 
 STRCND=  U         RHOAM =  998.2051 
  
DISCHARGE PARAMETERS (metric units) 
 BANK  =  RIGHT     DISTB =       .00  Configuration: flush_discharge      
 SIGMA =     90.00  HD0   =       .32  SLOPE =      1.00 
 Rectangular channel geometry: 
 B0    =       .305 H0    =       .150 A0    = .4570E-01  AR    =       .492 
 U0    =       .498 Q0    =       .023       = .2275E-01 
 RHO0  =  997.5393  DRHO0 = .6658E+00  GP0   = .6541E-02 
 C0    = .1000E+01  CUNITS=  mgl                            
 IPOLL =  1         KS    = .0000E+00  KD    = .0000E+00 
  
FLUX VARIABLES (metric units) 
 Q0    = .2275E-01  M0    = .1133E-01  J0    = .1488E-03 
 Associated length scales (meters) 
 LQ    =       .21  LM    =      2.85  Lm    =       .38  Lb    =       .01 
  
NON-DIMENSIONAL PARAMETERS 
 FR0   =     13.31  FRCH  =     15.87  R     =      1.79 
  
FLOW CLASSIFICATION 
 333333333333333333333333333333333333333333 
 3  Flow class (CORMIX3)      =    SA1    3   
 3  Applicable layer depth HS =      .46  3 
 333333333333333333333333333333333333333333 
  
MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 
 C0    = .1000E+01  CUNITS=  mgl                            
 NTOX  =  0 
 NSTD  =  0 
 REGMZ =  0 
 XINT  =   1700.00  XMAX  =   1700.00 
  
X-Y-Z COORDINATE SYSTEM: 
    ORIGIN is located at the WATER SURFACE and at center of discharge 
      channel/outlet:       .00 m  from the RIGHT bank/shore. 
    X-axis points downstream 
    Y-axis points to left as seen by an observer looking downstream 
    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 
NSTEP = 20 display intervals per module 
-----------------------------------------------------------------------------    
        TRJBUO    TRJATT    TRJBND    TRJNBY    TRJCOR    DILCOR 
C        1.000      .717      .959      .687      .687      .717 
-----------------------------------------------------------------------------    
BEGIN MOD301: DISCHARGE MODULE                                                 
  
 Efflux conditions: 
       X        Y       Z        S       C       BV       BH 
       .00      .00    0.00     1.0  .100E+01    .15      .15 
  
END OF MOD301: DISCHARGE MODULE                                                
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       
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  Control volume inflow: 
       X        Y       Z        S       C       BV       BH 
       .00      .00    0.00     1.0  .100E+01    .15      .15 
 
 VERTICAL MIXING occurs in the initial zone of flow establishment. 
 Profile definitions: 
   BV = Gaussian 1/e (37%) vertical thickness 
   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
  Control volume outflow: 
       X        Y       Z        S       C       BV       BH 
       .07      .49    0.00     2.7  .376E+00    .33      .84 
 Cumulative travel time =           1. sec 
  
END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD317: WEAKLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE       
  
 Surface JET into a crossflow 
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
  
END OF MOD317: WEAKLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE      
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD327: STRONGLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE     
  
 Profile definitions: 
   BV = Gaussian 1/e (37%) vertical thickness 
   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .07      .49    0.00     2.7  .376E+00    .27      .84 
       .13      .51    0.00     2.7  .366E+00    .27      .84 
       .19      .53    0.00     2.8  .357E+00    .28      .85 
       .25      .55    0.00     2.9  .348E+00    .29      .85 
       .31      .56    0.00     2.9  .341E+00    .29      .86 
       .37      .58    0.00     3.0  .334E+00    .30      .86 
       .43      .60    0.00     3.1  .327E+00    .30      .87 
       .49      .61    0.00     3.1  .321E+00    .30      .87 
       .55      .62    0.00     3.2  .315E+00    .31      .88 
       .61      .64    0.00     3.2  .310E+00    .31      .88 
       .67      .65    0.00     3.3  .305E+00    .32      .88 
       .73      .66    0.00     3.3  .300E+00    .32      .89 
       .79      .67    0.00     3.4  .295E+00    .32      .89 
       .85      .69    0.00     3.4  .291E+00    .33      .90 
       .91      .70    0.00     3.5  .287E+00    .33      .90 
       .97      .71    0.00     3.5  .283E+00    .33      .90 
      1.03      .72    0.00     3.6  .279E+00    .34      .91 
      1.09      .73    0.00     3.6  .276E+00    .34      .91 
      1.16      .74    0.00     3.7  .273E+00    .34      .91 
      1.22      .75    0.00     3.7  .269E+00    .34      .91 
      1.28      .76    0.00     3.8  .266E+00    .35      .92 
 Cumulative travel time =           5. sec 
  
  Some concentration build-up near bank/shore due to recirculation effects. 
    Find concentration and thickness values for the RECIRCULATION REGION 
    at end of MOD329! 
  
END OF MOD327: STRONGLY DEFLECTED JET (3-D) WITH LEESIDE RECIRCULATION ZONE    
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD329: STRONGLY DEFLECTED PLUME WITH LEESIDE RECIRCULATION ZONE         
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
   
  The near-shore RECIRCULATION REGION extends back to the discharge location: 
    Concentration C within that region:         .191E+00 
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    Layer thickness BV within that region:      .35 
  
END OF MOD329: STRONGLY DEFLECTED PLUME WITH LEESIDE RECIRCULATION ZONE        
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
** End of NEAR-FIELD REGION (NFR) ** 
-----------------------------------------------------------------------------    
   
 The initial plume WIDTH values in the next far-field module will be  
  CORRECTED by a factor   .69 to conserve the mass flux in the far-field! 
-----------------------------------------------------------------------------    
BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        
  
 Plume is ATTACHED to RIGHT bank/shore. 
   Plume width is now determined from RIGHT bank/shore. 
  
 Plume condition is non-buoyant or weakly buoyant, 
   or it is governed by full vertical mixing at the end of the NFR.  
 Therefore BUOYANT SPREADING REGIME is ABSENT. 
  
END OF MOD341: BUOYANT AMBIENT SPREADING                                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        
  
  Vertical diffusivity (initial value)   =  .221E-02 m^2/s 
  Horizontal diffusivity (initial value) =  .276E-02 m^2/s 
  
 Profile definitions: 
   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
      = or equal to water depth, if fully mixed 
   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
        measured horizontally in Y-direction 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
 Plume Stage 2 (bank attached): 
       X        Y       Z        S       C       BV       BH 
      1.28      .00    0.00     3.8  .266E+00    .24     1.27 
 Plume interacts with BOTTOM. 
 The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
   prediction interval. 
     86.21      .00    0.00     9.0  .111E+00    .36     2.06 
    171.15      .00    0.00    11.5  .870E-01    .36     2.63 
    256.08      .00    0.00    13.5  .740E-01    .36     3.09 
    341.02      .00    0.00    15.3  .654E-01    .36     3.49 
    425.96      .00    0.00    16.9  .593E-01    .36     3.85 
    510.89      .00    0.00    18.3  .547E-01    .36     4.18 
    595.83      .00    0.00    19.6  .510E-01    .36     4.48 
    680.77      .00    0.00    20.9  .479E-01    .36     4.77 
    765.70      .00    0.00    22.1  .453E-01    .36     5.03 
    850.64      .00    0.00    23.2  .432E-01    .36     5.29 
    935.57      .00    0.00    24.2  .413E-01    .36     5.53 
   1020.51      .00    0.00    25.3  .396E-01    .36     5.77 
   1105.45      .00    0.00    26.2  .381E-01    .36     5.99 
   1190.38      .00    0.00    27.2  .368E-01    .36     6.21 
   1275.32      .00    0.00    28.1  .356E-01    .36     6.42 
   1360.26      .00    0.00    29.0  .345E-01    .36     6.62 
   1445.19      .00    0.00    29.9  .335E-01    .36     6.81 
   1530.13      .00    0.00    30.7  .326E-01    .36     7.00 
   1615.06      .00    0.00    31.5  .317E-01    .36     7.19 
   1700.00      .00    0.00    32.3  .310E-01    .36     7.37 
 Cumulative travel time =        6089. sec 
  
 Simulation limit based on maximum specified distance =   1700.00 m. 
   This is the REGION OF INTEREST limitation. 
  
END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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CORMIX3 PREDICTION FILE: 
33333333333333333333333333333333333333333333333333333333333333333333333333333 
                      CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIX3:                                         Subsystem version: 
 Buoyant Surface Discharges                 CORMIX_v.3.20_____September_1996 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CASE DESCRIPTION 
 Site name/label:         CJMZ^7Q10^DADWF                          
 Design case:             1q10^trans                               
 FILE NAME:               cormix\sim\UDx     .cx3 
 Time of Fortran run:     12/13/13--13:42:52                       
  
ENVIRONMENT PARAMETERS (metric units) 
 Bounded section 
 BS    =     24.30  AS    =      6.80  QA    =      1.66  ICHREG= 1 
 HA    =       .28  HD    =       .36 
 UA    =       .244 F     =       .108 USTAR = .2833E-01 
 UW    =      2.000 UWSTAR= .2198E-02 
 Uniform density environment 
 STRCND=  U         RHOAM =  998.2051 
  
DISCHARGE PARAMETERS (metric units) 
 BANK  =  RIGHT     DISTB =       .00  Configuration: flush_discharge      
 SIGMA =     90.00  HD0   =       .28  SLOPE =      1.00 
 Rectangular channel geometry: 
 B0    =       .305 H0    =       .150 A0    = .4570E-01  AR    =       .492 
 U0    =       .669 Q0    =       .031       = .3058E-01 
 RHO0  =  997.5393  DRHO0 = .6658E+00  GP0   = .6541E-02 
 C0    = .1000E+01  CUNITS=  mgl                            
 IPOLL =  1         KS    = .0000E+00  KD    = .0000E+00 
  
FLUX VARIABLES (metric units) 
 Q0    = .3058E-01  M0    = .2047E-01  J0    = .2000E-03 
 Associated length scales (meters) 
 LQ    =       .21  LM    =      3.83  Lm    =       .59  Lb    =       .01 
 LQ2D  =       .16  LM2D  =      9.15  Lm2D  =      1.23 
  
NON-DIMENSIONAL PARAMETERS 
 FR0   =     17.89  FRCH  =     21.34  R     =      2.74 
  
FLOW CLASSIFICATION 
 333333333333333333333333333333333333333333 
 3  Flow class (CORMIX3)      =    SA2    3   
 3  Applicable layer depth HS =      .36  3 
 333333333333333333333333333333333333333333 
  
MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 
 C0    = .1000E+01  CUNITS=  mgl                            
 NTOX  =  0 
 NSTD  =  0 
 REGMZ =  0 
 XINT  =   1700.00  XMAX  =   1700.00 
  
X-Y-Z COORDINATE SYSTEM: 
    ORIGIN is located at the WATER SURFACE and at center of discharge 
      channel/outlet:       .00 m  from the RIGHT bank/shore. 
    X-axis points downstream 
    Y-axis points to left as seen by an observer looking downstream 
    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 
NSTEP = 20 display intervals per module 
-----------------------------------------------------------------------------    
        TRJBUO    TRJATT    TRJBND    TRJNBY    TRJCOR    DILCOR 
C        1.000      .609      .868      .529      .529      .609 
-----------------------------------------------------------------------------    
BEGIN MOD301: DISCHARGE MODULE                                                 
  
 Efflux conditions: 
       X        Y       Z        S       C       BV       BH 
       .00      .00    0.00     1.0  .100E+01    .15      .15 
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END OF MOD301: DISCHARGE MODULE                                                
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       
  
  Control volume inflow: 
       X        Y       Z        S       C       BV       BH 
       .00      .00    0.00     1.0  .100E+01    .15      .15 
 
 VERTICAL MIXING occurs in the initial zone of flow establishment. 
 Profile definitions: 
   BV = Gaussian 1/e (37%) vertical thickness 
   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
  Control volume outflow: 
       X        Y       Z        S       C       BV       BH 
       .05      .62    0.00     2.1  .478E+00    .29      .58 
 Cumulative travel time =           1. sec 
  
END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD318: WEAKLY DEFLECTED JET (2-D) WITH LEESIDE RECIRCULATION ZONE       
  
 Surface JET into a crossflow 
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
  
END OF MOD318: WEAKLY DEFLECTED JET (2-D) WITH LEESIDE RECIRCULATION ZONE      
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD328: STRONGLY DEFLECTED JET (2-D) WITH LEESIDE RECIRCULATION ZONE     
  
 Profile definitions: 
   BV = water depth (vertically mixed) 
   BH = Gaussian 1/e (37%) horizontal half-width, measured normally from shore 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .05      .62    0.00     2.1  .478E+00    .29      .53 
       .42      .86    0.00     2.3  .430E+00    .30      .59 
       .79     1.00    0.00     2.5  .407E+00    .30      .62 
      1.16     1.11    0.00     2.6  .389E+00    .30      .65 
      1.53     1.21    0.00     2.7  .376E+00    .30      .67 
      1.90     1.29    0.00     2.7  .364E+00    .30      .69 
      2.27     1.36    0.00     2.8  .355E+00    .30      .71 
      2.64     1.43    0.00     2.9  .346E+00    .30      .73 
      3.01     1.50    0.00     3.0  .338E+00    .31      .75 
      3.38     1.56    0.00     3.0  .331E+00    .31      .76 
      3.74     1.61    0.00     3.1  .325E+00    .31      .77 
      4.11     1.67    0.00     3.1  .319E+00    .31      .79 
      4.48     1.72    0.00     3.2  .314E+00    .31      .80 
      4.85     1.77    0.00     3.2  .308E+00    .31      .81 
      5.22     1.82    0.00     3.3  .304E+00    .31      .83 
      5.59     1.87    0.00     3.3  .299E+00    .31      .84 
      5.96     1.91    0.00     3.4  .295E+00    .31      .85 
      6.33     1.95    0.00     3.4  .291E+00    .31      .86 
      6.70     2.00    0.00     3.5  .287E+00    .31      .87 
      7.07     2.04    0.00     3.5  .284E+00    .32      .88 
      7.44     2.08    0.00     3.6  .280E+00    .32      .89 
 Cumulative travel time =          31. sec 
   
  The near-shore RECIRCULATION REGION extends back to the discharge location: 
    Concentration C within that region:         .224E+00 
    Layer thickness BV within that region:      .32 
  
END OF MOD328: STRONGLY DEFLECTED JET (2-D) WITH LEESIDE RECIRCULATION ZONE    
-----------------------------------------------------------------------------    
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-----------------------------------------------------------------------------    
** End of NEAR-FIELD REGION (NFR) ** 
-----------------------------------------------------------------------------    
   
 The initial plume WIDTH values in the next far-field module will be  
  CORRECTED by a factor   .88 to conserve the mass flux in the far-field! 
-----------------------------------------------------------------------------    
BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        
  
 Plume is ATTACHED to RIGHT bank/shore. 
   Plume width is now determined from RIGHT bank/shore. 
  
 Plume condition is non-buoyant or weakly buoyant, 
   or it is governed by full vertical mixing at the end of the NFR.  
 Therefore BUOYANT SPREADING REGIME is ABSENT. 
  
END OF MOD341: BUOYANT AMBIENT SPREADING                                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        
  
  Vertical diffusivity (initial value)   =  .159E-02 m^2/s 
  Horizontal diffusivity (initial value) =  .198E-02 m^2/s 
  
 Profile definitions: 
   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
      = or equal to water depth, if fully mixed 
   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
        measured horizontally in Y-direction 
   S = hydrodynamic centerline dilution 
   C = centerline concentration (includes reaction effects, if any) 
  
 Plume Stage 2 (bank attached): 
       X        Y       Z        S       C       BV       BH 
      7.44      .00    0.00     3.6  .280E+00    .28     1.57 
 Plume interacts with BOTTOM. 
 The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
   prediction interval. 
     92.06      .00    0.00     4.9  .205E+00    .28     2.14 
    176.69      .00    0.00     5.9  .170E+00    .28     2.59 
    261.32      .00    0.00     6.8  .148E+00    .28     2.97 
    345.95      .00    0.00     7.5  .133E+00    .28     3.31 
    430.58      .00    0.00     8.2  .122E+00    .28     3.62 
    515.20      .00    0.00     8.9  .113E+00    .28     3.90 
    599.83      .00    0.00     9.5  .106E+00    .28     4.16 
    684.46      .00    0.00    10.0  .997E-01    .28     4.41 
    769.09      .00    0.00    10.6  .946E-01    .28     4.64 
    853.72      .00    0.00    11.1  .903E-01    .28     4.87 
    938.35      .00    0.00    11.6  .865E-01    .28     5.08 
   1022.97      .00    0.00    12.0  .832E-01    .28     5.29 
   1107.60      .00    0.00    12.5  .802E-01    .28     5.48 
   1192.23      .00    0.00    12.9  .775E-01    .28     5.67 
   1276.86      .00    0.00    13.3  .750E-01    .28     5.86 
   1361.49      .00    0.00    13.7  .728E-01    .28     6.04 
   1446.12      .00    0.00    14.1  .708E-01    .28     6.21 
   1530.74      .00    0.00    14.5  .689E-01    .28     6.38 
   1615.37      .00    0.00    14.9  .672E-01    .28     6.54 
   1700.00      .00    0.00    15.2  .656E-01    .28     6.70 
 Cumulative travel time =        6841. sec 
  
 Simulation limit based on maximum specified distance =   1700.00 m. 
   This is the REGION OF INTEREST limitation. 
  
END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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Input
Input Description meters meters ft Comment

River Flow Conditions based on Field Measurement (June 13, 2013)

Cross-section Boundary Bounded

Width 24.3 79.8 1Q10 Low River Flow

25.9 25.9 85.0 7Q10 Low River Flow

28.7 94.0 100 cfs

30.2 99.0 152 cfs

31.7 104.0 200 cfs

1 Channel - Fairly Straight

Average or Characteristic Depth 0.28 0.91 1Q10 Low River Flow

0.32 0.32 1.05 7Q10 Low River Flow

0.36 1.17 100 cfs

0.45 1.47 152 cfs

0.51 1.68 200 cfs

Local Depth 0.36 1.18 1Q10 Low River Flow

0.41 0.41 1.35 7Q10 Low River Flow

0.46 1.51 100 cfs

0.58 1.90 152 cfs

0.66 2.17 200 cfs

Ambient Flow Field Steady Steady River Flow

Specify Ambient Flow Velocity

Characteristic Ambient Velocities:

Instantaneous Ambient Velocity 0.244 0.80 1Q10 Low River Flow

0.256 0.256 0.84 7Q10 Low River Flow

0.277 0.91 100 cfs

0.320 1.05 152 cfs

0.351 1.15 200 cfs

Channel Friction Type Manning

Bottom Friction Factor 0.030 Manning's Friction

Ambient Density Unstratified Uniform Density (Unstratified) and Non-Uniform Density (Stratified)

Uniform Density

Ambient Water Fresh

Based on Temp or Density Temperature

Temperature 20.0 Choose temperature a) 13 oC or b) 20 oC

Wind (m/s) 2.0 CORMIX recommended value

Table F2a. Illinois River Ambient Conditions for Cave Junction WWTF Discharge for Outfall 001
Using CORMIX2 for a Submerged Outfall Diffuser and including 1Q10 and 7Q10 Low River Flow Conditions
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Abbre. Input Description Value Comments

m ft

LEN Length, meters (m) 3.66 3.658 12.0

Nearest Bank Looking Downstream Right

YB1A First Diffuser End Point, meters (m) 1.50 Distance from Right Boundary m ft
Length:  1.50 4.9

YB2B Second Diffuser End Point, meters (m) 5.16 Distance from Right Boundary m ft
Length:  5.16 16.9

Gamma C Horizontal Diffuser Orientation 90o

Ports Number of Ports 9 #Ports/Diam:  Nine (9) 1.75-inch average port size

Single Ports D A

Port Diameter Options m ft in

Diam Port Diameter, Option A, meters (m) 0.044 #Ports/Diam:  0.044 0.15 1.75

C Contraction Coeff. 0.6 Sharped Edged Orifice
m ft

h Discharge Port Center Height Off Bottom,  m 0.0 Discharge Height: 0.05 0.15

Diffuser Type A D All ports point downstream

Theta Diffuser Port Vertical Orientation F 20o

Beta Horz Port vs Diffuser Pipe Angle 90o All ports point perpendicular to diffuser line

Port Array G,                 w/o Fanning A

Sigma Horz Port vs Ambient Flow Angle H 0o Co-flowing (downstream) diffuser

Range of Facility Flows and Filenames:

Qf Facility Flow I,       cms 0.02278 Total Port Flow Disch. Filename Ambient Filename

cms MGD cms MGD

0.01678 0.3830 1.86E-03 4.26E-02 Existing Avg
0.02278 0.02278 0.5200 2.53E-03 5.78E-02 DADWF (for 7Q10)

0.03062 0.6990 3.40E-03 7.77E-02 Highest Monthly Average (for 1Q10)

Effluent Type - Freshwater? Yes

Table F2b.  Cave Junction Outfall 001 Discharge to the Illinois River

Diffuser Length

Explanations & Conversions

Using CORMIX2 for a Submerged Multiport Diffuser and including 1Q10 and 7Q10 Conditions

TabF2b_CJ_Outfall_Inputs_CMX2 1 of 2



Abbre. Input Description Value CommentsExplanations & Conversions

For Density, use Density or Temperature? Temp

Temperature 23.0 oC Characteristic effluent temperature

Heated Discharge? NO

Units mgl

Concentration of Pollutant J , mgl 1.0 Scale Concentration

Conservative Substance K YES

Accept Values? YES

A,B  YB1 and YB2 are measured from the near shore
C  Horizontal Diffuser orientation relative to Waterbody Centerline (where perpendicular is at 90o)
D   Single ports -- Only one port per riser (Choose A). Other choice is B for two ports per riser.
E  A = Unidirectional or Staged Diffuser Port Arrangement;   B = Alternating Arrangement
F  Design Vertical Port orientation will generally alternate between 0 o and 90 o relative to the bottom.
G   Port Array:  Choose (A) = without port fanning;  B = with port fanning
H  Degrees Counter-clockwise from perpendicular diffusr pipe alignment
I Valid Range of Facility Flows that could be evaluated overall.
J Actual chemical concentrations are simply multiplied against the CORMIX2 inputted concentration of 1.0 mg/l
K Conservative Substance - Yes. Decay rates are handles in separate model calculation, eg., Streeter-Phelps model.

TabF2b_CJ_Outfall_Inputs_CMX2 2 of 2
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CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 
                      CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIX2:                                         Subsystem version: 
 Submerged Multiport Diffuser Discharges    CORMIX_v.3.20_____September_1996 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CASE DESCRIPTION 
 Site name/label:         CJMZ^with^12-ft^nine^1.75^port^diffuser^ 
 Design case:             Cave^Junction^potential^diffuser         
 FILE NAME:               cormix\sim\SDb     .cx2 
 Time of Fortran run:     12/16/13--08:15:30                       
  
ENVIRONMENT PARAMETERS (metric units) 
 Bounded section 
 BS    =     25.90  AS    =      8.29  QA    =      2.12  ICHREG= 1 
 HA    =       .32  HD    =       .41 
 UA    =       .256 F     =       .103 USTAR = .2908E-01 
 UW    =      2.000 UWSTAR= .2198E-02 
 Uniform density environment 
 STRCND=  U         RHOAM =  998.2051 
  
DIFFUSER DISCHARGE PARAMETERS (metric units) 
 Diffuser type:     DITYPE= unidirectional_perpendicular             
 BANK  =  RIGHT     DISTB =      3.33  YB1   =      1.50  YB2   =      5.16 
 LD    =      3.66  NOPEN =    9       SPAC  =       .46 
 D0    =       .044 A0    =       .002 H0    =       .05 
 Nozzle/port arrangement:   unidirectional_without_fanning           
 GAMMA =     90.00  THETA =     20.00  SIGMA =       .00  BETA  =     90.00 
 U0    =      2.775 Q0    =       .023       = .2278E-01 
 RHO0  =  997.5393  DRHO0 = .6658E+00  GP0   = .6541E-02 
 C0    = .1000E+01  CUNITS=  mgl                            
 IPOLL =  1         KS    = .0000E+00  KD    = .0000E+00 
  
FLUX VARIABLES - PER UNIT DIFFUSER LENGTH (metric units) 
 q0    = .6224E-02  m0    = .1728E-01  j0    = .4072E-04  SIGNJ0=      1.0 
 Associated 2-d length scales (meters) 
 lQ=B  =       .002 lM    =     14.56  lm    =       .26 
 lmp   =  99999.00  lbp   =  99999.00  la    =  99999.00 
  
FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
 Q0    = .2278E-01  M0    = .6323E-01  J0    = .1490E-03 
 Associated 3-d length scales (meters) 
 LQ    =       .09  LM    =     10.33  Lm    =       .98  Lb    =       .01 
                                       Lmp   =  99999.00  Lbp   =  99999.00 
  
NON-DIMENSIONAL PARAMETERS 
 FR0   =    724.56  FRD0  =    163.59  R     =     10.84 
 (slot)             (port/nozzle) 
  
FLOW CLASSIFICATION 
 222222222222222222222222222222222222222222 
 2  Flow class (CORMIX2)      =    MU2    2   
 2  Applicable layer depth HS =      .41  2 
 222222222222222222222222222222222222222222 
  
MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 
 C0    = .1000E+01  CUNITS=  mgl                            
 NTOX  =  0 
 NSTD  =  0 
 REGMZ =  0 
 XINT  =   1700.00  XMAX  =   1700.00 
  
X-Y-Z COORDINATE SYSTEM: 
    ORIGIN is located at the bottom and the diffuser mid-point: 
         3.33 m  from the RIGHT bank/shore. 
    X-axis points downstream, Y-axis points to left, Z-axis points upward. 
NSTEP = 20 display intervals per module 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD201: DIFFUSER DISCHARGE MODULE                                        
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 Due to complex near-field motions:  EQUIVALENT SLOT DIFFUSER (2-D) GEOMETRY 
   
 Profile definitions: 
   BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
   BH = top-hat half-width, in horizontal plane normal to trajectory 
   S  = hydrodynamic centerline dilution 
   C  = centerline concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .00      .00     .05     1.0  .100E+01    .00     1.83 
  
END OF MOD201: DIFFUSER DISCHARGE MODULE                                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER          
  
 In this laterally contracting zone the diffuser plume becomes VERTICALLY FULLY  
  MIXED over the entire layer depth (HS =     .41m). 
   Full mixing is achieved after a plume distance of about five 
   layer depths from the diffuser. 
  
 Profile definitions: 
   BV = layer depth (vertically mixed) 
   BH = top-hat half-width, in horizontal plane normal to trajectory 
   S  = hydrodynamic average (bulk) dilution 
   C  = average (bulk) concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .00      .00     .05     1.0  .100E+01    .00     1.83 
       .09      .00     .06     5.5  .181E+00    .02     1.79 
       .18      .00     .07     7.4  .135E+00    .04     1.75 
       .27      .00     .07     8.8  .113E+00    .06     1.72 
       .37      .00     .08    10.0  .998E-01    .08     1.69 
       .46      .00     .09    11.1  .902E-01    .10     1.66 
       .55      .00     .10    12.1  .830E-01    .12     1.64 
       .64      .00     .10    12.9  .773E-01    .14     1.62 
       .73      .00     .11    13.8  .727E-01    .16     1.61 
       .82      .00     .12    14.5  .688E-01    .18     1.59 
       .91      .00     .13    15.3  .655E-01    .20     1.58 
      1.01      .00     .14    16.0  .626E-01    .23     1.57 
      1.10      .00     .14    16.6  .601E-01    .25     1.55 
      1.19      .00     .15    17.3  .579E-01    .27     1.55 
      1.28      .00     .16    17.9  .559E-01    .29     1.54 
      1.37      .00     .17    18.5  .541E-01    .31     1.53 
      1.46      .00     .17    19.0  .525E-01    .33     1.53 
      1.56      .00     .18    19.6  .510E-01    .35     1.53 
      1.65      .00     .19    20.1  .496E-01    .37     1.52 
      1.74      .00     .20    20.7  .484E-01    .39     1.52 
      1.83      .00     .21    21.2  .472E-01    .41     1.52 
 Cumulative travel time =           5. sec 
  
END OF MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER         
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD251: DIFFUSER PLUME IN CO-FLOW                                        
  
 Phase 1: Vertically mixed, Phase 2: Re-stratified 
  
 Phase 1: The diffuser plume is VERTICALLY FULLY MIXED over the 
          entire layer depth. 
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
-----------------------------------------------------------------------------    
 Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
  
END OF MOD251: DIFFUSER PLUME IN CO-FLOW                                       
-----------------------------------------------------------------------------    
** End of NEAR-FIELD REGION (NFR) ** 
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 The initial plume WIDTH values in the next far-field module will be  
  CORRECTED by a factor  1.49 to conserve the mass flux in the far-field! 
-----------------------------------------------------------------------------    
BEGIN MOD241: BUOYANT AMBIENT SPREADING                                        
  
 Discharge is non-buoyant or weakly buoyant. 
   Therefore BUOYANT SPREADING REGIME is ABSENT. 
  
END OF MOD241: BUOYANT AMBIENT SPREADING                                       
-----------------------------------------------------------------------------    
 Due to the attachment or proximity of the plume to the bottom, the bottom 
   coordinate for the FAR-FIELD differs from the ambient depth, ZFB = 0 m. 
 In a subsequent analysis set "depth at discharge" equal to "ambient depth". 
-----------------------------------------------------------------------------    
BEGIN MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        
  
  Vertical diffusivity (initial value)   =  .239E-02 m^2/s 
  Horizontal diffusivity (initial value) =  .298E-02 m^2/s 
  
 The passive diffusion plume is VERTICALLY FULLY MIXED at beginning of region. 
  
 Profile definitions: 
   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
      = or equal to layer depth, if fully mixed 
   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
        measured horizontally in Y-direction 
   ZU = upper plume boundary (Z-coordinate) 
   ZL = lower plume boundary (Z-coordinate) 
   S  = hydrodynamic centerline dilution 
   C  = centerline concentration (includes reaction effects, if any) 
  
 Plume Stage 1 (not bank attached): 
       X        Y       Z        S       C       BV       BH      ZU      ZL 
      1.83      .00     .41    21.2  .472E-01    .41     2.27     .41     .00 
     10.01      .00     .41    21.8  .459E-01    .41     2.34     .41     .00 
     18.18      .00     .41    22.4  .447E-01    .41     2.40     .41     .00 
     26.36      .00     .41    22.9  .436E-01    .41     2.46     .41     .00 
     34.53      .00     .41    23.5  .426E-01    .41     2.52     .41     .00 
     42.71      .00     .41    24.0  .416E-01    .41     2.58     .41     .00 
     50.88      .00     .41    24.5  .407E-01    .41     2.64     .41     .00 
     59.06      .00     .41    25.1  .399E-01    .41     2.69     .41     .00 
     67.23      .00     .41    25.6  .391E-01    .41     2.75     .41     .00 
     75.41      .00     .41    26.1  .384E-01    .41     2.80     .41     .00 
     83.58      .00     .41    26.6  .377E-01    .41     2.85     .41     .00 
     91.76      .00     .41    27.0  .370E-01    .41     2.90     .41     .00 
     99.93      .00     .41    27.5  .364E-01    .41     2.95     .41     .00 
    108.11      .00     .41    28.0  .358E-01    .41     3.00     .41     .00 
    116.28      .00     .41    28.4  .352E-01    .41     3.05     .41     .00 
    124.46      .00     .41    28.9  .346E-01    .41     3.10     .41     .00 
    132.63      .00     .41    29.3  .341E-01    .41     3.15     .41     .00 
    140.81      .00     .41    29.7  .336E-01    .41     3.19     .41     .00 
    148.98      .00     .41    30.2  .331E-01    .41     3.24     .41     .00 
    157.16      .00     .41    30.6  .327E-01    .41     3.29     .41     .00 
    165.33      .00     .41    31.0  .322E-01    .41     3.33     .41     .00 
 Cumulative travel time =         637. sec 
  
-----------------------------------------------------------------------------    
 Plume Stage 2 (bank attached): 
       X        Y       Z        S       C       BV       BH      ZU      ZL 
    165.33    -3.33     .41    31.0  .322E-01    .41     6.66     .41     .00 
    242.06    -3.33     .41    32.0  .313E-01    .41     6.87     .41     .00 
    318.80    -3.33     .41    32.9  .304E-01    .41     7.06     .41     .00 
    395.53    -3.33     .41    33.8  .296E-01    .41     7.26     .41     .00 
    472.26    -3.33     .41    34.7  .288E-01    .41     7.45     .41     .00 
    549.00    -3.33     .41    35.5  .281E-01    .41     7.63     .41     .00 
    625.73    -3.33     .41    36.4  .275E-01    .41     7.81     .41     .00 
    702.46    -3.33     .41    37.2  .269E-01    .41     7.99     .41     .00 
    779.20    -3.33     .41    38.0  .263E-01    .41     8.16     .41     .00 
    855.93    -3.33     .41    38.8  .258E-01    .41     8.33     .41     .00 
    932.67    -3.33     .41    39.6  .253E-01    .41     8.49     .41     .00 
   1009.40    -3.33     .41    40.3  .248E-01    .41     8.66     .41     .00 

3 of 4 



SDB.doc 

4 of 4 

   1086.13    -3.33     .41    41.0  .244E-01    .41     8.81     .41     .00 
   1162.87    -3.33     .41    41.8  .239E-01    .41     8.97     .41     .00 
   1239.60    -3.33     .41    42.5  .235E-01    .41     9.12     .41     .00 
   1316.33    -3.33     .41    43.2  .232E-01    .41     9.27     .41     .00 
   1393.07    -3.33     .41    43.9  .228E-01    .41     9.42     .41     .00 
   1469.80    -3.33     .41    44.6  .224E-01    .41     9.57     .41     .00 
   1546.53    -3.33     .41    45.2  .221E-01    .41     9.71     .41     .00 
   1623.27    -3.33     .41    45.9  .218E-01    .41     9.86     .41     .00 
   1700.00    -3.33     .41    46.6  .215E-01    .41    10.00     .41     .00 
 Cumulative travel time =        6568. sec 
  
 Simulation limit based on maximum specified distance =   1700.00 m. 
   This is the REGION OF INTEREST limitation. 
  
END OF MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CORMIX2: Submerged Multiport Diffuser Discharges       End of Prediction File 
22222222222222222222222222222222222222222222222222222222222222222222222222222 
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CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 
                      CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIX2:                                         Subsystem version: 
 Submerged Multiport Diffuser Discharges    CORMIX_v.3.20_____September_1996 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CASE DESCRIPTION 
 Site name/label:         CJMZ^with^12-ft^nine^1.75^port^diffuser^ 
 Design case:             CJ^Potential^Diffuser^with^200^cfs^river 
 FILE NAME:               cormix\sim\SDe     .cx2 
 Time of Fortran run:     12/16/13--08:18:57                       
  
ENVIRONMENT PARAMETERS (metric units) 
 Bounded section 
 BS    =     31.70  AS    =     16.17  QA    =      5.67  ICHREG= 1 
 HA    =       .51  HD    =       .66 
 UA    =       .351 F     =       .088 USTAR = .3689E-01 
 UW    =      2.000 UWSTAR= .2198E-02 
 Uniform density environment 
 STRCND=  U         RHOAM =  998.2051 
  
DIFFUSER DISCHARGE PARAMETERS (metric units) 
 Diffuser type:     DITYPE= unidirectional_perpendicular             
 BANK  =  RIGHT     DISTB =      3.33  YB1   =      1.50  YB2   =      5.16 
 LD    =      3.66  NOPEN =    9       SPAC  =       .46 
 D0    =       .044 A0    =       .002 H0    =       .05 
 Nozzle/port arrangement:   unidirectional_without_fanning           
 GAMMA =     90.00  THETA =     20.00  SIGMA =       .00  BETA  =     90.00 
 U0    =      2.775 Q0    =       .023       = .2278E-01 
 RHO0  =  997.5393  DRHO0 = .6658E+00  GP0   = .6541E-02 
 C0    = .1000E+01  CUNITS=  mgl                            
 IPOLL =  1         KS    = .0000E+00  KD    = .0000E+00 
  
FLUX VARIABLES - PER UNIT DIFFUSER LENGTH (metric units) 
 q0    = .6224E-02  m0    = .1728E-01  j0    = .4072E-04  SIGNJ0=      1.0 
 Associated 2-d length scales (meters) 
 lQ=B  =       .002 lM    =     14.56  lm    =       .14 
 lmp   =  99999.00  lbp   =  99999.00  la    =  99999.00 
  
FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
 Q0    = .2278E-01  M0    = .6323E-01  J0    = .1490E-03 
 Associated 3-d length scales (meters) 
 LQ    =       .09  LM    =     10.33  Lm    =       .72  Lb    =       .00 
                                       Lmp   =  99999.00  Lbp   =  99999.00 
  
NON-DIMENSIONAL PARAMETERS 
 FR0   =    724.56  FRD0  =    163.59  R     =      7.90 
 (slot)             (port/nozzle) 
  
FLOW CLASSIFICATION 
 222222222222222222222222222222222222222222 
 2  Flow class (CORMIX2)      =    MU2    2   
 2  Applicable layer depth HS =      .66  2 
 222222222222222222222222222222222222222222 
  
MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 
 C0    = .1000E+01  CUNITS=  mgl                            
 NTOX  =  0 
 NSTD  =  0 
 REGMZ =  0 
 XINT  =   1700.00  XMAX  =   1700.00 
  
X-Y-Z COORDINATE SYSTEM: 
    ORIGIN is located at the bottom and the diffuser mid-point: 
         3.33 m  from the RIGHT bank/shore. 
    X-axis points downstream, Y-axis points to left, Z-axis points upward. 
NSTEP = 20 display intervals per module 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD201: DIFFUSER DISCHARGE MODULE                                        
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 Due to complex near-field motions:  EQUIVALENT SLOT DIFFUSER (2-D) GEOMETRY 
   
 Profile definitions: 
   BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
   BH = top-hat half-width, in horizontal plane normal to trajectory 
   S  = hydrodynamic centerline dilution 
   C  = centerline concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .00      .00     .05     1.0  .100E+01    .00     1.83 
  
END OF MOD201: DIFFUSER DISCHARGE MODULE                                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER          
  
 In this laterally contracting zone the diffuser plume becomes VERTICALLY FULLY  
  MIXED over the entire layer depth (HS =     .66m). 
   Full mixing is achieved after a plume distance of about five 
   layer depths from the diffuser. 
  
 Profile definitions: 
   BV = layer depth (vertically mixed) 
   BH = top-hat half-width, in horizontal plane normal to trajectory 
   S  = hydrodynamic average (bulk) dilution 
   C  = average (bulk) concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .00      .00     .05     1.0  .100E+01    .00     1.83 
       .09      .00     .06     9.9  .101E+00    .03     1.81 
       .18      .00     .08    13.6  .736E-01    .07     1.79 
       .27      .00     .09    16.4  .609E-01    .10     1.78 
       .37      .00     .11    18.8  .532E-01    .13     1.76 
       .46      .00     .12    20.9  .478E-01    .16     1.75 
       .55      .00     .13    22.8  .438E-01    .20     1.74 
       .64      .00     .15    24.6  .407E-01    .23     1.73 
       .73      .00     .16    26.2  .382E-01    .26     1.72 
       .82      .00     .18    27.7  .361E-01    .30     1.72 
       .91      .00     .19    29.2  .343E-01    .33     1.71 
      1.01      .00     .20    30.5  .328E-01    .36     1.70 
      1.10      .00     .22    31.8  .314E-01    .40     1.70 
      1.19      .00     .23    33.1  .302E-01    .43     1.69 
      1.28      .00     .25    34.3  .291E-01    .46     1.69 
      1.37      .00     .26    35.5  .282E-01    .50     1.69 
      1.46      .00     .27    36.6  .273E-01    .53     1.69 
      1.56      .00     .29    37.7  .265E-01    .56     1.68 
      1.65      .00     .30    38.8  .258E-01    .59     1.68 
      1.74      .00     .32    39.8  .251E-01    .63     1.68 
      1.83      .00     .33    40.8  .245E-01    .66     1.68 
 Cumulative travel time =           4. sec 
  
END OF MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER         
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD251: DIFFUSER PLUME IN CO-FLOW                                        
  
 Phase 1: Vertically mixed, Phase 2: Re-stratified 
  
 Phase 1: The diffuser plume is VERTICALLY FULLY MIXED over the 
          entire layer depth. 
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
-----------------------------------------------------------------------------    
 Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
  
END OF MOD251: DIFFUSER PLUME IN CO-FLOW                                       
-----------------------------------------------------------------------------    
** End of NEAR-FIELD REGION (NFR) ** 
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 The initial plume WIDTH values in the next far-field module will be  
  CORRECTED by a factor  1.19 to conserve the mass flux in the far-field! 
-----------------------------------------------------------------------------    
BEGIN MOD241: BUOYANT AMBIENT SPREADING                                        
  
 Discharge is non-buoyant or weakly buoyant. 
   Therefore BUOYANT SPREADING REGIME is ABSENT. 
  
END OF MOD241: BUOYANT AMBIENT SPREADING                                       
-----------------------------------------------------------------------------    
 Due to the attachment or proximity of the plume to the bottom, the bottom 
   coordinate for the FAR-FIELD differs from the ambient depth, ZFB = 0 m. 
 In a subsequent analysis set "depth at discharge" equal to "ambient depth". 
-----------------------------------------------------------------------------    
BEGIN MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        
  
  Vertical diffusivity (initial value)   =  .487E-02 m^2/s 
  Horizontal diffusivity (initial value) =  .609E-02 m^2/s 
  
 The passive diffusion plume is VERTICALLY FULLY MIXED at beginning of region. 
  
 Profile definitions: 
   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
      = or equal to layer depth, if fully mixed 
   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
        measured horizontally in Y-direction 
   ZU = upper plume boundary (Z-coordinate) 
   ZL = lower plume boundary (Z-coordinate) 
   S  = hydrodynamic centerline dilution 
   C  = centerline concentration (includes reaction effects, if any) 
  
 Plume Stage 1 (not bank attached): 
       X        Y       Z        S       C       BV       BH      ZU      ZL 
      1.83      .00     .66    40.8  .245E-01    .66     2.00     .66     .00 
      8.36      .00     .66    42.6  .235E-01    .66     2.09     .66     .00 
     14.90      .00     .66    44.3  .226E-01    .66     2.17     .66     .00 
     21.43      .00     .66    45.9  .218E-01    .66     2.25     .66     .00 
     27.96      .00     .66    47.5  .210E-01    .66     2.33     .66     .00 
     34.50      .00     .66    49.0  .204E-01    .66     2.40     .66     .00 
     41.03      .00     .66    50.5  .198E-01    .66     2.47     .66     .00 
     47.57      .00     .66    52.0  .192E-01    .66     2.55     .66     .00 
     54.10      .00     .66    53.4  .187E-01    .66     2.61     .66     .00 
     60.63      .00     .66    54.7  .183E-01    .66     2.68     .66     .00 
     67.17      .00     .66    56.1  .178E-01    .66     2.75     .66     .00 
     73.70      .00     .66    57.4  .174E-01    .66     2.81     .66     .00 
     80.23      .00     .66    58.7  .170E-01    .66     2.87     .66     .00 
     86.77      .00     .66    59.9  .167E-01    .66     2.93     .66     .00 
     93.30      .00     .66    61.1  .164E-01    .66     2.99     .66     .00 
     99.84      .00     .66    62.3  .160E-01    .66     3.05     .66     .00 
    106.37      .00     .66    63.5  .157E-01    .66     3.11     .66     .00 
    112.90      .00     .66    64.7  .155E-01    .66     3.17     .66     .00 
    119.44      .00     .66    65.8  .152E-01    .66     3.22     .66     .00 
    125.97      .00     .66    66.9  .149E-01    .66     3.28     .66     .00 
    132.50      .00     .66    68.0  .147E-01    .66     3.33     .66     .00 
 Cumulative travel time =         375. sec 
  
-----------------------------------------------------------------------------    
 Plume Stage 2 (bank attached): 
       X        Y       Z        S       C       BV       BH      ZU      ZL 
    132.50    -3.33     .66    68.0  .147E-01    .66     6.66     .66     .00 
    210.88    -3.33     .66    71.2  .140E-01    .66     6.97     .66     .00 
    289.25    -3.33     .66    74.2  .135E-01    .66     7.27     .66     .00 
    367.63    -3.33     .66    77.2  .130E-01    .66     7.56     .66     .00 
    446.00    -3.33     .66    80.0  .125E-01    .66     7.83     .66     .00 
    524.38    -3.33     .66    82.7  .121E-01    .66     8.10     .66     .00 
    602.75    -3.33     .66    85.4  .117E-01    .66     8.36     .66     .00 
    681.13    -3.33     .66    87.9  .114E-01    .66     8.61     .66     .00 
    759.50    -3.33     .66    90.4  .111E-01    .66     8.85     .66     .00 
    837.88    -3.33     .66    92.8  .108E-01    .66     9.09     .66     .00 
    916.25    -3.33     .66    95.2  .105E-01    .66     9.32     .66     .00 
    994.63    -3.33     .66    97.5  .103E-01    .66     9.55     .66     .00 

3 of 4 



SDE.doc 

4 of 4 

   1073.00    -3.33     .66    99.7  .100E-01    .66     9.77     .66     .00 
   1151.38    -3.33     .66   101.9  .981E-02    .66     9.98     .66     .00 
   1229.75    -3.33     .66   104.1  .961E-02    .66    10.19     .66     .00 
   1308.13    -3.33     .66   106.2  .942E-02    .66    10.40     .66     .00 
   1386.50    -3.33     .66   108.3  .924E-02    .66    10.60     .66     .00 
   1464.88    -3.33     .66   110.3  .907E-02    .66    10.80     .66     .00 
   1543.25    -3.33     .66   112.3  .891E-02    .66    11.00     .66     .00 
   1621.63    -3.33     .66   114.2  .875E-02    .66    11.19     .66     .00 
   1700.00    -3.33     .66   116.2  .861E-02    .66    11.38     .66     .00 
 Cumulative travel time =        4823. sec 
  
 Simulation limit based on maximum specified distance =   1700.00 m. 
   This is the REGION OF INTEREST limitation. 
  
END OF MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CORMIX2: Submerged Multiport Diffuser Discharges       End of Prediction File 
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CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 
                      CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIX2:                                         Subsystem version: 
 Submerged Multiport Diffuser Discharges    CORMIX_v.3.20_____September_1996 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CASE DESCRIPTION 
 Site name/label:         CJMZ^with^12-ft^nine^1.75^port^diffuser^ 
 Design case:             CJ^Potential^Diffuser^with^1Q10^river    
 FILE NAME:               cormix\sim\SDy     .cx2 
 Time of Fortran run:     12/16/13--08:24:42                       
  
ENVIRONMENT PARAMETERS (metric units) 
 Bounded section 
 BS    =     24.30  AS    =      6.80  QA    =      1.66  ICHREG= 1 
 HA    =       .28  HD    =       .36 
 UA    =       .244 F     =       .108 USTAR = .2833E-01 
 UW    =      2.000 UWSTAR= .2198E-02 
 Uniform density environment 
 STRCND=  U         RHOAM =  998.2051 
  
DIFFUSER DISCHARGE PARAMETERS (metric units) 
 Diffuser type:     DITYPE= unidirectional_perpendicular             
 BANK  =  RIGHT     DISTB =      3.33  YB1   =      1.50  YB2   =      5.16 
 LD    =      3.66  NOPEN =    9       SPAC  =       .46 
 D0    =       .044 A0    =       .002 H0    =       .05 
 Nozzle/port arrangement:   unidirectional_without_fanning           
 GAMMA =     90.00  THETA =     20.00  SIGMA =       .00  BETA  =     90.00 
 U0    =      3.730 Q0    =       .031       = .3062E-01 
 RHO0  =  997.5393  DRHO0 = .6658E+00  GP0   = .6541E-02 
 C0    = .1000E+01  CUNITS=  mgl                            
 IPOLL =  1         KS    = .0000E+00  KD    = .0000E+00 
  
FLUX VARIABLES - PER UNIT DIFFUSER LENGTH (metric units) 
 q0    = .8366E-02  m0    = .3122E-01  j0    = .5473E-04  SIGNJ0=      1.0 
 Associated 2-d length scales (meters) 
 lQ=B  =       .002 lM    =     21.59  lm    =       .52 
 lmp   =  99999.00  lbp   =  99999.00  la    =  99999.00 
  
FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
 Q0    = .3062E-01  M0    = .1142E+00  J0    = .2003E-03 
 Associated 3-d length scales (meters) 
 LQ    =       .09  LM    =     13.88  Lm    =      1.39  Lb    =       .01 
                                       Lmp   =  99999.00  Lbp   =  99999.00 
  
NON-DIMENSIONAL PARAMETERS 
 FR0   =    973.93  FRD0  =    219.89  R     =     15.28 
 (slot)             (port/nozzle) 
  
FLOW CLASSIFICATION 
 222222222222222222222222222222222222222222 
 2  Flow class (CORMIX2)      =    MU2    2   
 2  Applicable layer depth HS =      .36  2 
 222222222222222222222222222222222222222222 
  
MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 
 C0    = .1000E+01  CUNITS=  mgl                            
 NTOX  =  0 
 NSTD  =  0 
 REGMZ =  0 
 XINT  =   1700.00  XMAX  =   1700.00 
  
X-Y-Z COORDINATE SYSTEM: 
    ORIGIN is located at the bottom and the diffuser mid-point: 
         3.33 m  from the RIGHT bank/shore. 
    X-axis points downstream, Y-axis points to left, Z-axis points upward. 
NSTEP = 20 display intervals per module 
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD201: DIFFUSER DISCHARGE MODULE                                        
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 Due to complex near-field motions:  EQUIVALENT SLOT DIFFUSER (2-D) GEOMETRY 
   
 Profile definitions: 
   BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
   BH = top-hat half-width, in horizontal plane normal to trajectory 
   S  = hydrodynamic centerline dilution 
   C  = centerline concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .00      .00     .05     1.0  .100E+01    .00     1.83 
  
END OF MOD201: DIFFUSER DISCHARGE MODULE                                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER          
  
 In this laterally contracting zone the diffuser plume becomes VERTICALLY FULLY  
  MIXED over the entire layer depth (HS =     .36m). 
   Full mixing is achieved after a plume distance of about five 
   layer depths from the diffuser. 
  
 Profile definitions: 
   BV = layer depth (vertically mixed) 
   BH = top-hat half-width, in horizontal plane normal to trajectory 
   S  = hydrodynamic average (bulk) dilution 
   C  = average (bulk) concentration (includes reaction effects, if any) 
  
       X        Y       Z        S       C       BV       BH 
       .00      .00     .05     1.0  .100E+01    .00     1.83 
       .09      .00     .06     4.3  .234E+00    .02     1.77 
       .18      .00     .06     5.6  .178E+00    .04     1.71 
       .27      .00     .07     6.7  .150E+00    .06     1.67 
       .37      .00     .08     7.5  .133E+00    .07     1.62 
       .46      .00     .08     8.3  .120E+00    .09     1.59 
       .55      .00     .09     9.0  .111E+00    .11     1.56 
       .64      .00     .10     9.7  .104E+00    .13     1.53 
       .73      .00     .10    10.3  .975E-01    .15     1.50 
       .82      .00     .11    10.8  .925E-01    .17     1.48 
       .91      .00     .11    11.3  .881E-01    .18     1.46 
      1.01      .00     .12    11.9  .844E-01    .20     1.44 
      1.10      .00     .13    12.3  .811E-01    .22     1.43 
      1.19      .00     .13    12.8  .781E-01    .24     1.42 
      1.28      .00     .14    13.2  .755E-01    .26     1.40 
      1.37      .00     .15    13.7  .731E-01    .28     1.40 
      1.46      .00     .15    14.1  .710E-01    .29     1.39 
      1.56      .00     .16    14.5  .690E-01    .31     1.39 
      1.65      .00     .17    14.9  .672E-01    .33     1.38 
      1.74      .00     .17    15.3  .655E-01    .35     1.38 
      1.83      .00     .18    15.6  .640E-01    .36     1.38 
 Cumulative travel time =           4. sec 
  
END OF MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER         
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
BEGIN MOD251: DIFFUSER PLUME IN CO-FLOW                                        
  
 Phase 1: Vertically mixed, Phase 2: Re-stratified 
  
 Phase 1: The diffuser plume is VERTICALLY FULLY MIXED over the 
          entire layer depth. 
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
-----------------------------------------------------------------------------    
 Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 
  
 This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 
  
END OF MOD251: DIFFUSER PLUME IN CO-FLOW                                       
-----------------------------------------------------------------------------    
** End of NEAR-FIELD REGION (NFR) ** 
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 The initial plume WIDTH values in the next far-field module will be  
  CORRECTED by a factor  1.94 to conserve the mass flux in the far-field! 
 The correction factor is quite large because of the small ambient velocity 
   relative to the strong mixing characteristics of the discharge! 
   This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 
-----------------------------------------------------------------------------    
BEGIN MOD241: BUOYANT AMBIENT SPREADING                                        
  
 Discharge is non-buoyant or weakly buoyant. 
   Therefore BUOYANT SPREADING REGIME is ABSENT. 
  
END OF MOD241: BUOYANT AMBIENT SPREADING                                       
-----------------------------------------------------------------------------    
 Due to the attachment or proximity of the plume to the bottom, the bottom 
   coordinate for the FAR-FIELD differs from the ambient depth, ZFB = 0 m. 
 In a subsequent analysis set "depth at discharge" equal to "ambient depth". 
-----------------------------------------------------------------------------    
BEGIN MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        
  
  Vertical diffusivity (initial value)   =  .204E-02 m^2/s 
  Horizontal diffusivity (initial value) =  .255E-02 m^2/s 
  
 The passive diffusion plume is VERTICALLY FULLY MIXED at beginning of region. 
  
 Profile definitions: 
   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
      = or equal to layer depth, if fully mixed 
   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
        measured horizontally in Y-direction 
   ZU = upper plume boundary (Z-coordinate) 
   ZL = lower plume boundary (Z-coordinate) 
   S  = hydrodynamic centerline dilution 
   C  = centerline concentration (includes reaction effects, if any) 
  
 Plume Stage 1 (not bank attached): 
       X        Y       Z        S       C       BV       BH      ZU      ZL 
      1.83      .00     .36    15.6  .640E-01    .36     2.68     .36     .00 
      7.92      .00     .36    15.8  .631E-01    .36     2.71     .36     .00 
     14.02      .00     .36    16.1  .623E-01    .36     2.75     .36     .00 
     20.11      .00     .36    16.3  .615E-01    .36     2.78     .36     .00 
     26.21      .00     .36    16.5  .607E-01    .36     2.82     .36     .00 
     32.30      .00     .36    16.7  .600E-01    .36     2.85     .36     .00 
     38.40      .00     .36    16.9  .593E-01    .36     2.89     .36     .00 
     44.49      .00     .36    17.1  .586E-01    .36     2.92     .36     .00 
     50.59      .00     .36    17.3  .579E-01    .36     2.95     .36     .00 
     56.68      .00     .36    17.5  .573E-01    .36     2.99     .36     .00 
     62.78      .00     .36    17.6  .567E-01    .36     3.02     .36     .00 
     68.87      .00     .36    17.8  .561E-01    .36     3.05     .36     .00 
     74.97      .00     .36    18.0  .555E-01    .36     3.08     .36     .00 
     81.06      .00     .36    18.2  .549E-01    .36     3.12     .36     .00 
     87.16      .00     .36    18.4  .544E-01    .36     3.15     .36     .00 
     93.25      .00     .36    18.6  .538E-01    .36     3.18     .36     .00 
     99.35      .00     .36    18.8  .533E-01    .36     3.21     .36     .00 
    105.44      .00     .36    18.9  .528E-01    .36     3.24     .36     .00 
    111.53      .00     .36    19.1  .523E-01    .36     3.27     .36     .00 
    117.63      .00     .36    19.3  .519E-01    .36     3.30     .36     .00 
    123.72      .00     .36    19.5  .514E-01    .36     3.33     .36     .00 
 Cumulative travel time =         494. sec 
  
-----------------------------------------------------------------------------    
 Plume Stage 2 (bank attached): 
       X        Y       Z        S       C       BV       BH      ZU      ZL 
    123.72    -3.33     .36    19.5  .514E-01    .36     6.66     .36     .00 
    202.54    -3.33     .36    20.0  .500E-01    .36     6.85     .36     .00 
    281.35    -3.33     .36    20.5  .487E-01    .36     7.03     .36     .00 
    360.17    -3.33     .36    21.1  .475E-01    .36     7.21     .36     .00 
    438.98    -3.33     .36    21.6  .464E-01    .36     7.38     .36     .00 
    517.79    -3.33     .36    22.1  .453E-01    .36     7.55     .36     .00 
    596.61    -3.33     .36    22.6  .443E-01    .36     7.72     .36     .00 
    675.42    -3.33     .36    23.0  .434E-01    .36     7.88     .36     .00 
    754.23    -3.33     .36    23.5  .426E-01    .36     8.04     .36     .00 
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    833.05    -3.33     .36    24.0  .417E-01    .36     8.20     .36     .00 
    911.86    -3.33     .36    24.4  .410E-01    .36     8.35     .36     .00 
    990.68    -3.33     .36    24.8  .402E-01    .36     8.50     .36     .00 
   1069.49    -3.33     .36    25.3  .396E-01    .36     8.65     .36     .00 
   1148.30    -3.33     .36    25.7  .389E-01    .36     8.80     .36     .00 
   1227.12    -3.33     .36    26.1  .383E-01    .36     8.94     .36     .00 
   1305.93    -3.33     .36    26.5  .377E-01    .36     9.08     .36     .00 
   1384.75    -3.33     .36    26.9  .371E-01    .36     9.22     .36     .00 
   1463.56    -3.33     .36    27.3  .366E-01    .36     9.36     .36     .00 
   1542.37    -3.33     .36    27.7  .361E-01    .36     9.49     .36     .00 
   1621.19    -3.33     .36    28.1  .356E-01    .36     9.63     .36     .00 
   1700.00    -3.33     .36    28.5  .351E-01    .36     9.76     .36     .00 
 Cumulative travel time =        6837. sec 
  
 Simulation limit based on maximum specified distance =   1700.00 m. 
   This is the REGION OF INTEREST limitation. 
  
END OF MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       
-----------------------------------------------------------------------------    
-----------------------------------------------------------------------------    
CORMIX2: Submerged Multiport Diffuser Discharges       End of Prediction File 
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Diffuser Hydraulics 



Number of Port 5
Port Diameter 1.5 inches

Flow per
port area Port

WWTF Flow Condition mgd cfs ft2 cfs fps mps Comments

Exist Average Wet Period 0.38 0.593 0.0123 0.1185 9.66 2.94 For Annual Wet Weather Periods - January 2010 through April 2013

DADWF 0.52 0.804 0.0123 0.1609 13.11 4.00 Dry Weather Design Flow Parameter

DAWWF 0.87 1.346 0.0123 0.2692 21.93 6.69 Wet Weather Design Flow Parameter

Maximum Flow 2.21 3.419 0.0123 0.6838 55.72 16.98 For Annual Wet Weather Periods - January 2010 through April 2013

Total Flow Port Velocity

Table G1. Diffuser Port Configuration Options for CJ WWTF Outfall 001

App_G_cj_Outfall_001_diffuser_hydraulics_1-13-14_a.xls
Ports&Velocities_5-1p5inch Page 1 of 6



Number of Port 7
Port Diameter 1.75 inches

Flow per
port area Port

WWTF Flow Condition mgd cfs ft2 cfs fps mps Comments

Exist Average Wet Period 0.38 0.593 0.0167 0.0846 5.07 1.54 For Annual Wet Weather Periods - January 2010 through April 2013

DADWF 0.52 0.804 0.0167 0.1149 6.88 2.10 Dry Weather Design Flow Parameter

DAWWF 0.87 1.346 0.0167 0.1923 11.51 3.51 Wet Weather Design Flow Parameter

Maximum Flow 2.21 3.419 0.0167 0.4884 29.24 8.91 For Annual Wet Weather Periods - January 2010 through April 2013

Total Flow Port Velocity

Table G2. Diffuser Port Configuration Options for CJ WWTF Outfall 001

App_G_cj_Outfall_001_diffuser_hydraulics_1-13-14_a.xls
Ports&Velocities_7-1p75inch Page 2 of 6



Number of Port 9
Port Diameter 1.75 inches

Flow per
port area Port

WWTF Flow Condition mgd cfs ft2 cfs fps mps Comments

Exist Average Wet Period 0.38 0.593 0.0167 0.0658 3.94 1.20 For Annual Wet Weather Periods - January 2010 through April 2013

DADWF 0.52 0.804 0.0167 0.0894 5.35 1.63 Dry Weather Design Flow Parameter

DAWWF 0.87 1.346 0.0167 0.1495 8.95 2.73 Wet Weather Design Flow Parameter

Maximum Flow 2.21 3.419 0.0167 0.3799 22.74 6.93 For Annual Wet Weather Periods - January 2010 through April 2013

Total Flow Port Velocity

Table G3. Diffuser Port Configuration Options for CJ WWTF Outfall 001

App_G_cj_Outfall_001_diffuser_hydraulics_1-13-14_a.xls
Ports&Velocities_9-1p75inch Page 3 of 6



Number of Diffuser Pipes 1
Diffuser Pipe Diameter 8 inches

Flow per
port area Port

WWTF Flow Condition mgd cfs ft2 cfs fps mps Comments

Exist Average Wet Period 0.38 0.593 0.3491 0.5925 1.70 0.52 For Annual Wet Weather Periods - January 2010 through April 2013

DADWF 0.52 0.804 0.3491 0.8044 2.30 0.70 Dry Weather Design Flow Parameter

DAWWF 0.87 1.346 0.3491 1.3459 3.86 1.18 Wet Weather Design Flow Parameter

Maximum Flow 2.21 3.419 0.3491 3.4189 9.79 2.99 For Annual Wet Weather Periods - January 2010 through April 2013

Total Flow Port Velocity

Table G4. Diffuser Port Configuration Options for CJ WWTF Outfall 001

App_G_cj_Outfall_001_diffuser_hydraulics_1-13-14_a.xls
DiffPipe&Velocities_8in Page 4 of 6



Table G5.  Potential Diffuser Configurations for the Potential CJ WWTF Diffuser
Comparison of Nominal Fixed Orifice Diffuser Port Flow Areas and Other Engineering Parameters

Diffuser Pipe Diameter = 8 inches
Diffuser Length  = 10 feet

Pipe Extension = 5.0 feet
Facility Flow Rate = 0.87 mgd Qf = DAWWF

= 1.35 cfs

Total Nominal Diffuser Port Diffuser Pipe Diffuser Single Port Total Port P/P
Number Port Pipe Diffuser Spacing Area Pipe Area Area Area

of Ports Diam. Diam. Length O.C. Velocity Ratio A Comment

in in ft ft ft2 in2
fps ft2 in2 ft2 in2

P/P <0.67

Trial Configurations for Potential TSCA-002 Diffuser

5 1.50 8 10.0 2.50 0.349 4.189 3.86 0.012 1.8 0.06 8.8 0.18 Acceptable since P/P < 0.67

5 2.00 8 10.0 2.50 0.349 4.189 3.86 0.022 3.1 0.11 15.7 0.31 Acceptable since P/P < 0.67

7 1.50 8 10.0 1.67 0.349 4.189 3.86 0.012 1.8 0.09 12.4 0.25 Acceptable since P/P < 0.67

7 1.75 8 10.0 1.67 0.349 4.189 3.86 0.017 2.4 0.12 16.8 0.33 Acceptable since P/P < 0.67

9 1.75 8 10.0 1.25 0.349 4.189 3.86 0.017 2.4 0.15 21.6 0.43 Acceptable since P/P < 0.67

A Ideally, the Diffuser Pipe/Diffuser Ports (P/P) Area ratio should be between 1/3 and 2/3 for balanced flow across all the diffuser ports.

App_G_cj_Outfall_001_diffuser_hydraulics_1-13-14_a.xls   Tab_DiffAreas_8"pipe_0.87_10ft Page 5 of 6



Table G6.  Potential Diffuser Configurations for the Potential CJ WWTF Diffuser
Comparison of Nominal Fixed Orifice Diffuser Port Flow Areas and Other Engineering Parameters

Diffuser Pipe Diameter = 8 inches
Diffuser Length  = 12 feet

Pipe Extension = 5.0 feet
Facility Flow Rate = 0.87 mgd Qf = DAWWF

= 1.35 cfs

Total Nominal Diffuser Port Diffuser Pipe Diffuser Single Port Total Port P/P
Number Port Pipe Diffuser Spacing Area Pipe Area Area Area

of Ports Diam. Diam. Length O.C. Velocity Ratio A Comment

in in ft ft ft2 in2
fps ft2 in2 ft2 in2

P/P <0.67

Trial Configurations for Potential TSCA-002 Diffuser

5 1.50 8 12.0 3.00 0.349 4.189 3.86 0.012 1.8 0.06 8.8 0.18 Acceptable since P/P < 0.67

5 2.00 8 12.0 3.00 0.349 4.189 3.86 0.022 3.1 0.11 15.7 0.31 Acceptable since P/P < 0.67

7 1.50 8 12.0 2.00 0.349 4.189 3.86 0.012 1.8 0.09 12.4 0.25 Acceptable since P/P < 0.67

7 1.75 8 12.0 2.00 0.349 4.189 3.86 0.017 2.4 0.12 16.8 0.33 Acceptable since P/P < 0.67

9 1.75 8 12.0 1.50 0.349 4.189 3.86 0.017 2.4 0.15 21.6 0.43 Acceptable since P/P < 0.67

A Ideally, the Diffuser Pipe/Diffuser Ports (P/P) Area ratio should be between 1/3 and 2/3 for balanced flow across all the diffuser ports.

App_G_cj_Outfall_001_diffuser_hydraulics_1-13-14_a.xls   Tab_DiffAreas_8"pipe_0.87_12ft Page 6 of 6
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Facility Name: Cave Junction WWTP Date: 7/28/2014

Enter data into white cells below:
Equation used to calculate T at edge of MZ

Mixing Zone Dilution = 4.6

7Q10 = 75.2  cfs

Effluent Flow = 0.52 mgd
Equation used to calculate thermal load limit

Applicable Temperature Criterion 13.0  ºC

Effluent Temperature 18.7  ºC

Allowable increase = 0.30  ºC Where:
Qe = Effluent Flow in mgd

S = Dilution
Dilution at 25% Stream Flow = 24 allAllowable temperature increase

at edge of MZ (°C)
T at edge of MZ= 1.24 ºC Cp = Specific Heat of Water (1 cal/g °C)

T at 25% Stream Flow= 0.23  ºC  Density of Water (1 g/cm3)

3785.41 = Flow conversion from mgd to m3/day

Thermal Load Limit = 2.7 Million Kcals

Reasonable Potential

a
ae

mz T
S

TST
T 




)1(

palle CTSQTLL  78541.3
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486 E Street • Coos Bay, OR 97420 • 541/266-8601 • Fax 541/266-8681 
609 SW Hurbert Street• Newport, OR 97365 

 

M E M O R A N D U M  
 
 

Date:  April 26th, 2013        Work Order Number:     

 
To:   Ryan L. Nolan, Recorder and Travis Robbins, Public Works, City of Cave Junction 
 
From:  Marlin Gochnour, Civil West Engineering Services, Inc.   

 
RE:  Flowmapping Study Results 
  Civil West Project Number:  1207‐002 

 

Dear Ryan and Travis, 
 
Civil West recently completed a flowmapping study of the entire wastewater system for the City of Cave Junction.  
Flowmapping is utilized to check for infiltration of groundwater into sewer pipes.  Western Oregon experiences 
high winter groundwater levels which can place an unneeded burden on wastewater treatment facilities if 
infiltration is left unaddressed.  Our team found approximately 14 manholes requiring repairs or cleaning with 
several locations identified as having high levels of potential infiltration. A summary of the 14 manholes and the 
observed issues are: 
 

A. Manhole A‐4; Small Leak in Stub 
B. Manhole B‐3; Root Intrusion 
C. Manhole B‐8; Root Intrusion 
D. Manhole B‐30A; Leak Around Pipe (5± gpm) 
E. Manhole C‐1; Grout limiting Access to Channel/Pipe 
F. Manhole E‐1; Standing Water in Base, Unable to Measure Flow 
G. Manhole E‐7; Leak Around Pipe (3± gpm) 
H. Manhole E‐15; Small Leaks Around Pipe & at Old Patch Halfway up Manhole 
I. Manhole F‐2; Small Leak Around Pipe 
J. Manhole L‐2; Base and First Barrel Joints Leaking (10± gpm) 
K. Manhole L‐9; Small Leak Around Pipe & at Old Patch in Manhole Barrel 
L. Manhole L‐10; Small Leak Around Pipe 
M. Manhole L‐11; Small Leak Between Base and First Barrel 
N. Manhole L‐14; Small Leak Between Base and First Barrel 

 
Flowmapping is done at night following winter storms so it effectively measures infiltration while minimizing any 
flows caused from residential and business use.   Measuring flows in winter allows observation and measurement 
of peak infiltration and avoids the need to check every pipeline and manhole in the system.   Dry nights are 
chosen to reduce the impact of surface water inflow.   Potential inflow is typically found through a smoketesting 
study and combined with flowmapping to complete an inflow and infiltration (I/I) Study.    The procedure we used 
to complete the flowmapping study was: 
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1. Divide the City’s sewer system into drainage basins (we used a sewer facility map provided by the City and 
broke the City’s system into 12 basins). 

2. Open the manhole at the bottom of the basin. 
3. Inspect the manhole condition and inspect flows coming from each inlet pipe. 
4. Manholes in need of repair or filled with debris are recorded in a field notebook. 
5. Visually sizeable flows are measured with the use of an Isco Flow Poke.  It allows our teams in the field to 

quickly and accurately check flow rates. The Flow Poke is an instrument which creates an upstream 
backpressure calibrated to known flow rates across a weir.  This pressure is read by the operator from a 
liquid gage scale marked with flow rates.  Each pipe diameter has a matching weir calibrated for it and can 
be changed in the field. 

6. Flow rates were recorded into a field notebook. 
7. If flows were found significant we moved onto the next accessible upstream manhole connected to the 

inlet. 
8. Repeat the process until flows become insignificant (usually less than 1‐2 gpm indicates insignificant flow). 
9. Move onto the next basin. 

 
One team was used to complete the study in a single night.  The notes from the team have been compiled and 
drawn onto a map of the city.  Manholes were checked until they had little flow compared to their drainage area.  
For instance, if a manhole has 5 gallons per minute (gpm) coming from one inlet, and 1 gpm from another, it can 
be deduced the pipeline and manholes upstream are contributing very little infiltration into the system.  Likewise 
if a manhole has 40 gpm flowing out of an inlet (over 50,000 gallons per day), the upstream manholes and piping 
network require measurement.  
 
The map we are providing has the following information on them: 
 

 Sewer Basins 

 Manholes and Manhole numbers 

 Markings indicating leaking or debris‐filled/damaged manholes 

 Arrows indicating the direction of flow and the measured flow rate in GPM 
 
The map can be used to see variations in the flow rate over a short distance.  An example would be manhole L‐25 
which has 9 gpm flowing north from manhole L‐26 that has almost no flow coming into it.  Here, an approximate 9 
gpm flow is found with the likely source being infiltration. Some other places with infiltration potential are: 
 

A. Manhole C‐1 to C‐22 
B. Manhole C‐37 to C34 
C. Manhole B‐37 to C‐1 
D. Manhole D‐1 to D‐18 
E. Manhole E‐15 to E‐20 
F. Manhole E‐12 to E‐15 
G. Manhole L‐1 to K‐1 
H. Manhole L‐9 to L‐11 

 
This list is not exhaustive and as you go through the map you will find other areas with leaking manholes or 
potential pipeline infiltration.   
 
The next step is to televise potential problem areas to identify the sources of I/I.  Televising must be completed 
while groundwater levels are still high and infiltration is active.   The goal of televising is to record video of the 
exact inflow and infiltration sources.  High groundwater typically lasts until the end of May in western Oregon.  
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Televising of sewer lines is offered by a variety of companies and costs approximately $1.50 per lineal foot of pipe.    
Since televising is capable of identifying both types of I/I sources, locations would be chosen from results both the 
smoketesting and flowmapping studies. 
 
With televising, the flowmapping study, and a smoketesting study complete, the City will have the information 
required to complete a preliminary engineering report.  That report should contain recommended projects for 
reducing I/I and estimated project costs.  Steps can then be taken towards securing funding to repair and replace 
deficient facilities. 
 
If any questions arise regarding how to use the map or assistance is required to acquire televising services, please 
contact me. 
 
Sincerely, 
Civil West Engineering Services, Inc. 
 
 
 
Marlin Gochnour, PE 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Josephine County, Oregon
Survey Area Data:  Version 8, Aug 20, 2012

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jun 30, 2010—Jul 17,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Josephine County, Oregon (OR033)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1B Abegg gravelly loam, 2 to 7
percent slopes

220.0 8.0%

1C Abegg gravelly loam, 7 to 12
percent slopes

18.3 0.7%

1D Abegg gravelly loam, 12 to 20
percent slopes

235.3 8.6%

4 Banning loam 161.6 5.9%

11B Brockman clay loam, 2 to 7
percent slopes

161.1 5.9%

11C Brockman clay loam, 7 to 12
percent slopes

34.3 1.3%

14 Camas gravelly sandy loam 0.2 0.0%

15 Camas-Newberg complex 22.8 0.8%

20F Cornutt-Dubakella complex, 35
to 55 percent north slopes

6.1 0.2%

21F Cornutt-Dubakella complex, 35
to 55 percent south slopes

41.2 1.5%

22 Cove silty clay loam 21.0 0.8%

38A Foehlin gravelly loam, 0 to 3
percent slopes

24.6 0.9%

48F Josephine gravelly loam, 35 to
55 percent north slopes

9.9 0.4%

52 Kerby loam 340.2 12.4%

57 Newberg fine sandy loam 225.8 8.2%

58F Pearsoll-Rock outcrop complex,
20 to 60 percent slopes

84.0 3.1%

61B Pollard loam, 2 to 7 percent
slopes

768.3 28.1%

61C Pollard loam, 7 to 12 percent
slopes

36.0 1.3%

61D Pollard loam, 12 to 20 percent
slopes

76.0 2.8%

61E Pollard loam, 20 to 35 percent
slopes

4.1 0.1%

64 Riverwash 53.6 2.0%

72F Speaker-Josephine gravelly
loams, 35 to 55 percent south
slopes

72.9 2.7%

73 Takilma cobbly loam 34.5 1.3%

83 Wapato silt loam 29.3 1.1%

W Water 57.8 2.1%

Totals for Area of Interest 2,739.0 100.0%

Custom Soil Resource Report
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Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly

Custom Soil Resource Report

11



indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Josephine County, Oregon

1B—Abegg gravelly loam, 2 to 7 percent slopes

Map Unit Setting
Elevation: 800 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Abegg and similar soils: 82 percent
Minor components: 1 percent

Description of Abegg

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and colluvium from igneous, metamorphic and

sedimentary rock

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3s
Land capability (nonirrigated): 4s
Hydrologic Soil Group: B

Typical profile
0 to 2 inches: Slightly decomposed plant material
2 to 18 inches: Gravelly loam
18 to 28 inches: Very gravelly clay loam
28 to 57 inches: Extremely gravelly loam
57 to 61 inches: Extremely gravelly loamy sand

Minor Components

Aqualfs
Percent of map unit: 1 percent
Landform: Terraces
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1C—Abegg gravelly loam, 7 to 12 percent slopes

Map Unit Setting
Elevation: 800 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Abegg and similar soils: 83 percent
Minor components: 1 percent

Description of Abegg

Setting
Landform: Stream terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and colluvium from igneous, metamorphic and

sedimentary rock

Properties and qualities
Slope: 7 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 4s
Land capability (nonirrigated): 4s
Hydrologic Soil Group: B

Typical profile
0 to 2 inches: Slightly decomposed plant material
2 to 18 inches: Gravelly loam
18 to 28 inches: Very gravelly clay loam
28 to 57 inches: Extremely gravelly loam
57 to 61 inches: Extremely gravelly loamy sand

Minor Components

Aqualfs
Percent of map unit: 1 percent
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Landform: Terraces

1D—Abegg gravelly loam, 12 to 20 percent slopes

Map Unit Setting
Elevation: 800 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Abegg and similar soils: 79 percent
Minor components: 1 percent

Description of Abegg

Setting
Landform: Stream terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and colluvium from igneous, metamorphic and

sedimentary rock

Properties and qualities
Slope: 12 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4s
Land capability (nonirrigated): 4s
Hydrologic Soil Group: B

Typical profile
0 to 2 inches: Slightly decomposed plant material
2 to 18 inches: Gravelly loam
18 to 28 inches: Very gravelly clay loam
28 to 57 inches: Extremely gravelly loam
57 to 61 inches: Extremely gravelly loamy sand
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Minor Components

Aqualfs
Percent of map unit: 1 percent
Landform: Terraces

4—Banning loam

Map Unit Setting
Elevation: 800 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Banning and similar soils: 81 percent
Minor components: 13 percent

Description of Banning

Setting
Landform: Alluvial fans, drainageways
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and metamorphic rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.6 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): 2w
Land capability (nonirrigated): 2w
Hydrologic Soil Group: C

Typical profile
0 to 6 inches: Loam
6 to 60 inches: Clay loam
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Minor Components

Wapato
Percent of map unit: 10 percent
Landform: Flood plains, basin floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Cove
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Aquolls
Percent of map unit: 1 percent
Landform: Alluvial fans

11B—Brockman clay loam, 2 to 7 percent slopes

Map Unit Setting
Elevation: 800 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 120 to 170 days

Map Unit Composition
Brockman and similar soils: 72 percent
Minor components: 6 percent

Description of Brockman

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium derived from peridotite and serpentinite

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
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Available water capacity: Moderate (about 6.5 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 6e
Hydrologic Soil Group: D

Typical profile
0 to 9 inches: Clay loam
9 to 16 inches: Cobbly clay
16 to 60 inches: Cobbly clay

Minor Components

Copsey
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Aquepts
Percent of map unit: 1 percent
Landform: Alluvial fans

11C—Brockman clay loam, 7 to 12 percent slopes

Map Unit Setting
Elevation: 800 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 120 to 170 days

Map Unit Composition
Brockman and similar soils: 71 percent
Minor components: 3 percent

Description of Brockman

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium derived from peridotite and serpentinite

Properties and qualities
Slope: 7 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
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Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)

Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.5 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 6e
Hydrologic Soil Group: D

Typical profile
0 to 9 inches: Clay loam
9 to 16 inches: Cobbly clay
16 to 60 inches: Cobbly clay

Minor Components

Copsey
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Aquepts
Percent of map unit: 1 percent
Landform: Alluvial fans

14—Camas gravelly sandy loam

Map Unit Setting
Elevation: 750 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 170 days

Map Unit Composition
Camas and similar soils: 73 percent
Minor components: 11 percent

Description of Camas

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium
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Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 9 to 17 inches to strongly contrasting textural

stratification
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water capacity: Very low (about 0.8 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4w
Land capability (nonirrigated): 4w
Hydrologic Soil Group: A

Typical profile
0 to 10 inches: Gravelly sandy loam
10 to 60 inches: Extremely gravelly sand

Minor Components

Riverwash
Percent of map unit: 10 percent
Landform: Flood plains

Aquolls
Percent of map unit: 1 percent
Landform: Flood plains

15—Camas-Newberg complex

Map Unit Setting
Elevation: 750 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 170 days

Map Unit Composition
Camas and similar soils: 45 percent
Newberg and similar soils: 35 percent
Minor components: 10 percent

Description of Camas

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Gravelly alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 9 to 17 inches to strongly contrasting textural

stratification
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water capacity: Very low (about 0.8 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4w
Land capability (nonirrigated): 4w
Hydrologic Soil Group: A

Typical profile
0 to 10 inches: Gravelly sandy loam
10 to 60 inches: Extremely gravelly sand

Description of Newberg

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 2w
Land capability (nonirrigated): 2w
Hydrologic Soil Group: A

Typical profile
0 to 15 inches: Fine sandy loam
15 to 24 inches: Sandy loam
24 to 61 inches: Loamy fine sand

Minor Components

Riverwash
Percent of map unit: 9 percent
Landform: Flood plains
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Aquolls
Percent of map unit: 1 percent
Landform: Flood plains

20F—Cornutt-Dubakella complex, 35 to 55 percent north slopes

Map Unit Setting
Elevation: 1,000 to 5,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 160 days

Map Unit Composition
Cornutt, north, and similar soils: 40 percent
Dubakella, north, and similar soils: 30 percent

Description of Cornutt, North

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium and colluvium derived from ultramafic rock and

metasedimentary rock

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C

Typical profile
0 to 1 inches: Moderately decomposed plant material
1 to 12 inches: Cobbly clay loam
12 to 42 inches: Clay
42 to 52 inches: Weathered bedrock
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Description of Dubakella, North

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Colluvium and/or residuum weathered from serpentinite

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: D

Typical profile
0 to 7 inches: Very cobbly clay loam
7 to 28 inches: Extremely cobbly clay
28 to 32 inches: Unweathered bedrock

21F—Cornutt-Dubakella complex, 35 to 55 percent south slopes

Map Unit Setting
Elevation: 1,000 to 5,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 160 days

Map Unit Composition
Cornutt, south, and similar soils: 40 percent
Dubakella, south, and similar soils: 35 percent

Description of Cornutt, South

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
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Across-slope shape: Convex
Parent material: Alluvium and colluvium derived from ultramafic rock and

metasedimentary rock

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C

Typical profile
0 to 1 inches: Moderately decomposed plant material
1 to 12 inches: Cobbly clay loam
12 to 42 inches: Clay
42 to 52 inches: Weathered bedrock

Description of Dubakella, South

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum weathered from serpentinite

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: D

Typical profile
0 to 7 inches: Very cobbly clay loam
7 to 28 inches: Extremely cobbly clay
28 to 32 inches: Unweathered bedrock
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22—Cove silty clay loam

Map Unit Setting
Elevation: 100 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 210 days

Map Unit Composition
Cove and similar soils: 84 percent
Minor components: 11 percent

Description of Cove

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water capacity: High (about 9.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 3w
Land capability (nonirrigated): 3w
Hydrologic Soil Group: D

Typical profile
0 to 8 inches: Silty clay loam
8 to 60 inches: Silty clay

Minor Components

Wapato
Percent of map unit: 10 percent
Landform: Flood plains, basin floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
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Cove, gravelly surface
Percent of map unit: 1 percent
Landform: Flood plains

38A—Foehlin gravelly loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 800 to 2,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Foehlin and similar soils: 74 percent
Minor components: 1 percent

Description of Foehlin

Setting
Landform: Alluvial fans, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from ultramafic or granitic rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): 2s
Land capability (nonirrigated): 4c
Hydrologic Soil Group: C

Typical profile
0 to 13 inches: Gravelly loam
13 to 66 inches: Gravelly clay loam

Minor Components

Aquolls
Percent of map unit: 1 percent
Landform: Alluvial fans
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48F—Josephine gravelly loam, 35 to 55 percent north slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Josephine, north, and similar soils: 51 percent

Description of Josephine, North

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Colluvium and residuum weathered from metavolcanics and

metasedimentary rock

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 40 to 61 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C

Typical profile
0 to 2 inches: Moderately decomposed plant material
2 to 11 inches: Gravelly loam
11 to 59 inches: Clay loam
59 to 69 inches: Weathered bedrock
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52—Kerby loam

Map Unit Setting
Elevation: 800 to 2,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Kerby and similar soils: 81 percent
Minor components: 1 percent

Description of Kerby

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.2 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): 2s
Land capability (nonirrigated): 2s
Hydrologic Soil Group: B

Typical profile
0 to 7 inches: Loam
7 to 40 inches: Loam
40 to 60 inches: Extremely gravelly sandy loam

Minor Components

Aquepts
Percent of map unit: 1 percent
Landform: Terraces
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57—Newberg fine sandy loam

Map Unit Setting
Elevation: 750 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 170 days

Map Unit Composition
Newberg and similar soils: 81 percent
Minor components: 3 percent

Description of Newberg

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 2w
Land capability (nonirrigated): 2w
Hydrologic Soil Group: A

Typical profile
0 to 15 inches: Fine sandy loam
15 to 24 inches: Sandy loam
24 to 61 inches: Loamy fine sand

Minor Components

Wapato
Percent of map unit: 2 percent
Landform: Basin floors, flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
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Aquolls
Percent of map unit: 1 percent
Landform: Flood plains

58F—Pearsoll-Rock outcrop complex, 20 to 60 percent slopes

Map Unit Setting
Elevation: 750 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Pearsoll and similar soils: 50 percent
Rock outcrop: 25 percent

Description of Pearsoll

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and residuum derived from serpentinite and peridotite

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 0.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7s
Hydrologic Soil Group: D

Typical profile
0 to 5 inches: Extremely stony clay loam
5 to 14 inches: Extremely cobbly clay
14 to 18 inches: Unweathered bedrock

Description of Rock Outcrop

Properties and qualities
Depth to restrictive feature: 0 inches to lithic bedrock
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Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 8

Typical profile
0 to 60 inches: Unweathered bedrock

61B—Pollard loam, 2 to 7 percent slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Pollard and similar soils: 83 percent
Minor components: 1 percent

Description of Pollard

Setting
Landform: Saddles, stream terraces, hillslopes
Landform position (two-dimensional): Summit, shoulder, footslope
Landform position (three-dimensional): Mountaintop, base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and colluvium derived from metavolcanics and

metasedimentary rock

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.0 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 2e
Hydrologic Soil Group: C

Typical profile
0 to 1 inches: Slightly decomposed plant material
1 to 4 inches: Loam
4 to 61 inches: Clay
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Minor Components

Aquults
Percent of map unit: 1 percent
Landform: Mountains

61C—Pollard loam, 7 to 12 percent slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Pollard and similar soils: 83 percent
Minor components: 1 percent

Description of Pollard

Setting
Landform: Saddles, hillslopes, stream terraces
Landform position (two-dimensional): Summit, shoulder, footslope
Landform position (three-dimensional): Mountaintop, base slope, riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and colluvium derived from metavolcanics and

metasedimentary rock

Properties and qualities
Slope: 7 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.0 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 2e
Hydrologic Soil Group: C

Typical profile
0 to 1 inches: Slightly decomposed plant material
1 to 4 inches: Loam
4 to 61 inches: Clay
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Minor Components

Aquults
Percent of map unit: 1 percent
Landform: Mountains

61D—Pollard loam, 12 to 20 percent slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Pollard and similar soils: 76 percent
Minor components: 1 percent

Description of Pollard

Setting
Landform: Saddles, mountain slopes
Landform position (two-dimensional): Summit, shoulder, footslope
Landform position (three-dimensional): Mountaintop, mountainbase
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium and colluvium derived from metavolcanics and

metasedimentary rock

Properties and qualities
Slope: 12 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.0 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: C

Typical profile
0 to 1 inches: Slightly decomposed plant material
1 to 4 inches: Loam
4 to 61 inches: Clay
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Minor Components

Aquults
Percent of map unit: 1 percent
Landform: Mountains

61E—Pollard loam, 20 to 35 percent slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Pollard and similar soils: 77 percent

Description of Pollard

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium and colluvium derived from metavolcanics and

metasedimentary rock

Properties and qualities
Slope: 20 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.0 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 4e
Hydrologic Soil Group: C

Typical profile
0 to 1 inches: Slightly decomposed plant material
1 to 4 inches: Loam
4 to 61 inches: Clay

Custom Soil Resource Report
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64—Riverwash

Map Unit Composition
Riverwash: 100 percent

Description of Riverwash

Setting
Landform: Flood plains
Parent material: Alluvium

Properties and qualities
Slope: 0 to 3 percent
Drainage class: Poorly drained
Depth to water table: About 0 to 24 inches
Frequency of flooding: FrequentNone

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 8

Typical profile
0 to 60 inches: Stratified sand to gravel

72F—Speaker-Josephine gravelly loams, 35 to 55 percent south slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Speaker, south, and similar soils: 55 percent
Josephine, south, and similar soils: 30 percent
Minor components: 1 percent

Description of Speaker, South

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and residuum derived from mudstone, metavolcanics

and/or metasedimentary rock

Custom Soil Resource Report
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Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.5 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C

Typical profile
0 to 13 inches: Gravelly loam
13 to 30 inches: Gravelly clay loam
30 to 40 inches: Weathered bedrock

Description of Josephine, South

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and residuum weathered from metavolcanics and

metasedimentary rock

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.5 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C

Typical profile
0 to 2 inches: Moderately decomposed plant material
2 to 15 inches: Gravelly loam
15 to 43 inches: Clay loam
43 to 53 inches: Weathered bedrock

Custom Soil Resource Report
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Minor Components

Aqualfs
Percent of map unit: 1 percent
Landform: Mountains

73—Takilma cobbly loam

Map Unit Setting
Elevation: 800 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Takilma and similar soils: 72 percent
Minor components: 1 percent

Description of Takilma

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.5 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4s
Land capability (nonirrigated): 4s
Hydrologic Soil Group: A

Typical profile
0 to 6 inches: Very cobbly loam
6 to 18 inches: Very cobbly loam
18 to 60 inches: Extremely cobbly sandy loam
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Minor Components

Aquolls
Percent of map unit: 1 percent
Landform: Terraces

83—Wapato silt loam

Map Unit Setting
Elevation: 800 to 2,500 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 170 days

Map Unit Composition
Wapato and similar soils: 89 percent
Minor components: 4 percent

Description of Wapato

Setting
Landform: Basin floors, flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Recent alluvium

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: High (about 9.7 inches)

Interpretive groups
Farmland classification: Prime farmland if drained and either protected from flooding

or not frequently flooded during the growing season
Land capability classification (irrigated): 3w
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 42 inches: Silty clay loam
42 to 60 inches: Silty clay
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Minor Components

Cove
Percent of map unit: 4 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

W—Water

Map Unit Composition
Water: 100 percent
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The Essential Indigenous Anadromous Salmonid Habitat (ESH) maps are 
produced from fish distribution data provided by the Oregon Department of Fish 
and Wildlife (ODFW).  According to the Removal-Fill Law {ORS 196.810 
(1)(f)(B)}, ESH means the habitat that is necessary to prevent the depletion of 
indigenous anadromous salmonid species during their history stages of spawning 
and rearing.  Pursuant to ORS 196.810 (1)(f)(C), “indigenous anadromous 
salmonid” means chum, sockeye, Chinook and Coho salmon, steelhead and 
cutthroat trout that are members of the family Salmonid and are listed as 
sensitive, threatened or endangered by a state or federal authority.   ODFW 
maps and depicts fish habitat without the regard to listing status. The Department 
of State Lands (DSL) determines which of these runs is state or federal 
designated pursuant to the definitions used in the Removal-Fill Law.  The ESH 
maps consist of the following: Chinook Salmon (fall and spring), Coho Salmon, 
chum salmon, and steelhead (winter and summer).  Note:  The 2010 Statewide 
ESH stream mileage (approx. 20,095) is slightly less than that of 2009 (approx. 
20,359).  

 A list of all affected water bodies in each county in the State of Oregon can be 
found at the following link: (http://tualatin.dsl.state.or.us/salmonlist/salmon.txt) 
There is also a PDF document detailing the Timing of In-Water Work for each 
ODFW Watershed District throughout the state, and can be found at the following 
link:  (http://tualatin.dsl.state.or.us/salmonlist/InWaterWork2008.pdf)    On-line 
interactive web mapping visualization of ESH distribution can be found at the 
following link:  (http://tualatin.dsl.state.or.us/public). 

All data is provided as is, with all faults, and without any warranty of any kind 
expressed or implied, including but not limited to, the implied warranties of 
merchantability and fitness for a particular purpose.   Any and all questions 
related to the ESH maps should be addressed to the DSL GIS Coordinator at: 
randy.sounhein@state.or.us , or (503) 986-5270. 
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Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce

National Oceanic & Atmospheric Administration

National Environmental Satellite, Data,

and Information Service

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

www.ncdc.noaa.gov

Station: CAVE JUNCTION 1 WNW, OR

Elevation:  1,280 Feet Lat: 42

�

11N Lon: 123

�

41WClimate Division: OR 3 NWS Call Sign:

COOP ID: 351448

Temperature (

�

F)

Mean (1) Extremes
Degree Days (1)

Base Temp 65
Mean Number of Days (3)

Month
Daily
Max

Daily
Min Mean

Highest

Daily(2)
Year Day

Highest

Month(1)

Mean
Year

Lowest

Daily(2)
Year Day

Lowest

Month(1)

Mean
Year Heating Cooling

Max
>=

100

Max
>=

 90

Max
>=

 50

Max
<=

 32

Min
<=

 32

Min
<=

  0

Jan  46.5  32.0  39.3   66 1981   21  44.1 1995   11+ 1974    7  35.5 1982  798    0   .0   .0 12.4 @ 16.2   .0

Feb  52.3  33.6  43.0   76 1992   25  48.7 1995    4 1989    7  37.0 1989  618    0   .0   .0 18.9   .2 12.5   .0

Mar  58.0  34.8  46.4   82 1994   27  51.0 1992   20 1987   28  42.3 1971  577    0   .0   .0 26.3   .0 11.8   .0

Apr  65.3  36.5  50.9   90+ 1987   27  56.1 1990   21 1963   16  45.1 1975  424    0   .0   .1 28.8   .0  7.6   .0

May  74.2  41.1  57.7   99 2001   31  64.6 1992   28+ 1999    9  52.6 1977  240   12   .0  1.8 30.8   .0  2.0   .0

Jun  83.1  46.5  64.8  109 1992   22  70.0 1977   28 1966    1  60.7 1980   78   72   .4  6.0 30.0   .0   .2   .0

Jul  91.9  50.6  71.3  108+ 1994   20  75.2 1972   36+ 1976    1  67.0 1983   15  208  3.3 16.0 31.0   .0   .0   .0

Aug  91.7  49.3  70.5  109 1998    4  74.4 1986   34 1969   25  67.7 1976    9  179  3.4 15.7 31.0   .0   .0   .0

Sep  84.9  44.4  64.7  110 1998    1  69.4 1991   25 1970   14  60.1 1986   86   75  1.0  8.5 30.0   .0   .4   .0

Oct  71.5  38.6  55.1  100 2001    1  59.6 1988   19 1971   28  51.3 1984  311    4   .0  1.1 30.8   .0  5.0   .0

Nov  53.6  36.0  44.8   78 1991    6  50.9 1995   11 1978   14  38.8 1985  606    0   .0   .0 20.8 @  7.9   .0

Dec  45.7  32.3  39.0   69+ 1979   17  45.3 1995   -6 1972   10  33.0 1990  807    0   .0   .0 10.1   .4 15.6   .1

Ann  68.2  39.6  54.0  110

Sep

 1998     1  75.2

Jul

 1972   -6

Dec

 1972    10  33.0

Dec

 1990  4569   550   8.1  49.2 300.9    .6  79.2    .1

+ Also occurred on an earlier date(s)  (1) From the 1971-2000 Monthly Normals

@ Denotes mean number of days greater than 0 but less than .05  (2) Derived from station’s available digital record: 1962-2001

Complete documentation available from: www.ncdc.noaa.gov/oa/climate/normals/usnormals.html  (3) Derived from 1971-2000 serially complete daily data

Issue Date: February 2004                                                                             019-A
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Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce

National Oceanic & Atmospheric Administration

National Environmental Satellite, Data,

and Information Service

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

www.ncdc.noaa.gov

Station: CAVE JUNCTION 1 WNW, OR

Elevation:  1,280 Feet
 

Lat: 42

�

11N Lon: 123

�

41WClimate Division: OR 3 NWS Call Sign:

COOP ID: 351448

Precipitation (inches)

Precipitation Totals Mean Number
    of Days (3)

Precipitation Probabilities (1)

Probability that the monthly/annual precipitation will be equal to or less than the
indicated amount

Means/

Medians(1)
Extremes Daily Precipitation

Monthly/Annual Precipitation vs Probability Levels

These values were determined from the incomplete gamma distribution

Month Mean
Med-

ian
Highest

Daily(2)
Year Day

Highest

Monthly(1)
Year

Lowest

Monthly(1)
Year

 >=
0.01

 >=
0.10

 >=
0.50

 >=
1.00 .05 .10 .20 .30 .40 .50 .60 .70 .80 .90 .95

   Jan 10.81 12.00  4.94 1980   12 25.39 1995   .53 1985 14.6 11.9  7.1  3.8  2.15  3.13  4.72  6.18  7.65  9.22 11.01 13.16 16.00 20.56 24.89

   Feb  9.75  8.30  3.46 1998   21 22.57 1986   .13 1988 14.4 11.8  6.8  3.7  1.55  2.38  3.80  5.14  6.53  8.04  9.78 11.90 14.74 19.34 23.76

   Mar  8.15  7.36  3.45 1975   18 19.40 1995  1.68 1988 15.6 11.7  5.4  2.7  1.90  2.66  3.85  4.92  5.98  7.11  8.37  9.88 11.86 15.00 17.96

   Apr  4.10  3.84  2.25 1982   13 13.10 1982   .27 1973 10.9  7.9  3.0  1.0   .52   .85  1.43  2.00  2.61  3.28  4.05  5.01  6.31  8.44 10.50

   May  2.27  1.82  3.63 1990   31  9.15 1990   .00 1982  7.4  4.6  1.3   .6   .11   .32   .66   .99  1.35  1.75  2.22  2.80  3.59  4.90  6.18

   Jun   .74   .59  1.07 1971   25  2.35 1988   .00 1999  3.6  2.2   .3 @   .01   .05   .14   .24   .36   .50   .67   .89  1.20  1.74  2.27

   Jul   .28   .17   .97 1983    1  1.40 1983   .00+ 1998  1.5   .9   .1 @   .00   .00   .00   .00   .06   .14   .23   .35   .51   .79  1.06

   Aug   .55   .15  1.70 1983   30  3.23 1983   .00+ 1998  2.3  1.3   .3   .1   .00   .00   .00   .00   .00   .12   .31   .57   .97  1.69  2.42

   Sep  1.32   .58  3.50 1977   28  6.47 1977   .00+ 1999  3.8  2.6  1.0   .3   .00   .00   .01   .13   .32   .58   .95  1.46  2.24  3.65  5.13

   Oct  3.66  3.20  4.01 1962    9 10.50 1979   .00 1978  7.4  5.4  2.7  1.3   .12   .40   .91  1.43  2.02  2.68  3.48  4.48  5.86  8.19 10.48

   Nov 10.04  7.54  6.15 1996   18 30.13 1973  1.87 1976 15.2 11.8  6.4  3.5  1.51  2.35  3.81  5.19  6.64  8.22 10.04 12.27 15.25 20.12 24.79

   Dec 10.98  8.39  8.12 1964   22 35.29 1996  1.16 1976 14.9 12.0  6.9  3.9  1.46  2.34  3.91  5.44  7.04  8.82 10.88 13.41 16.84 22.44 27.86

   Ann  62.65  59.68  8.12
Dec

1964
  22  35.29

Dec

1996
   .00+

Sep

1999
111.6  84.1  41.3  20.9  34.67  39.58  46.13  51.30  56.01  60.68  65.59  71.13  78.00  88.23  97.30

+ Also occurred on an earlier date(s) (1) From the 1971-2000 Monthly Normals
# Denotes amounts of a trace (2) Derived from station’s available digital record: 1962-2001
@ Denotes mean number of days greater than 0 but less than .05 (3) Derived from 1971-2000 serially complete daily data

** Statistics not computed because less than six years out of thirty had measurable precipitation Complete documentation available from:  
www.ncdc.noaa.gov/oa/climate/normals/usnormals.html
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Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce

National Oceanic & Atmospheric Administration

National Environmental Satellite, Data,

and Information Services

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

www.ncdc.noaa.gov

Station: CAVE JUNCTION 1 WNW, OR

Elevation:  1,280 Feet Lat: 42

�

11N Lon: 123

�

41WClimate Division: OR 3 NWS Call Sign:

COOP ID: 351448

Snow (inches)

Snow Totals Mean Number of Days (1)

Means/Medians (1) Extremes (2)
Snow Fall

>= Thresholds
Snow Depth

>= Thresholds

Month
Snow
Fall

Mean

Snow
Fall

Median

Snow
Depth

Mean

Snow
Depth

Median

Highest

Daily

Snow

Fall

Year Day

Highest

Monthly

Snow

Fall

Year

Highest

Daily

Snow

Depth

Year Day

Highest

Monthly

Mean

Snow

Depth

Year  0.1 1.0  3.0  5.0  10.0  1  3 5 10

 Jan    3.4     .0     1     0   14.5  1972    26   24.5  1972    18  1971    13     9  1993    1.1    1.0     .3     .1     .1    1.5    1.1    1.0     .6

 Feb    3.0     .0  #     0   12.0  1993    20   17.0+  1989    13  1989     3     2  1993    1.3    1.1     .6     .3  @    1.3    1.0     .7     .2

 Mar    2.3     .3  #     0    6.5  1985    27   12.0  1995    10  1995    23     1  1995    1.0     .7     .3     .1     .0     .5     .2     .1  @

 Apr     .3     .0  #     0    6.0  1982     6    6.0  1982     4  1982     6  #+  2000     .3     .3     .1     .1     .0  @  @     .0     .0

 May  #     .0     0     0  #  1986     6  #  1986     0     0     0     0     0     .0     .0     .0     .0     .0     .0     .0     .0     .0

 Jun     .0     .0  #     0     .0     0     0     .0     0  #  1998     7  #  1998     .0     .0     .0     .0     .0     .0     .0     .0     .0

 Jul     .0     .0     0     0     .0     0     0     .0     0     0     0     0     0     0     .0     .0     .0     .0     .0     .0     .0     .0     .0

 Aug     .0     .0     0     0     .0     0     0     .0     0     0     0     0     0     0     .0     .0     .0     .0     .0     .0     .0     .0     .0

 Sep     .0     .0     0     0     .0     0     0     .0     0     0     0     0     0     0     .0     .0     .0     .0     .0     .0     .0     .0     .0

 Oct  #     .0     0     0  #  1971    27  #  1971     0     0     0     0     0     .0     .0     .0     .0     .0     .0     .0     .0     .0

 Nov     .8     .0  #     0   14.0  1977    21   14.0  1977     9  1977    21  #+  1994     .2     .2     .1  @  @     .1  @  @     .0

 Dec    2.9     .5  #     0    8.0  1987    15   24.8  1992    18  1992    30     2  1992    1.2     .8     .4     .2     .0    1.4     .9     .6     .1

 Ann

 
  12.7     .8  N/A  N/A   14.5

 Jan

 1972
   26   24.8

 Dec

 1992
   18+

 Dec

 1992
   30     9

 Jan

 1993
   5.1    4.1    1.8     .8     .1    4.8    3.2    2.4     .9

+ Also occurred on an earlier date(s) #Denotes trace amounts  (1) Derived from Snow Climatology and 1971-2000 daily data

@ Denotes mean number of days greater than 0 but less than .05  (2) Derived from 1971-2000 daily data

-9/-9.9 represents missing values Complete documentation available from:   
Annual statistics for Mean/Median snow depths are not appropriate www.ncdc.noaa.gov/oa/climate/normals/usnormals.html
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Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce

National Oceanic & Atmospheric Administration

National Environmental Satellite, Data,

and Information Service

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

www.ncdc.noaa.gov

Station: CAVE JUNCTION 1 WNW, OR

Elevation:  1,280 Feet
 

Lat: 42

�

11N Lon: 123

�

41WClimate Division: OR 3 NWS Call Sign:

COOP ID: 351448

Freeze Data
Spring Freeze Dates (Month/Day)

Temp (F)
Probability of later date in spring (thru Jul 31) than indicated(*)

Temp (F)
.10 .20 .30 .40 .50 .60 .70 .80 .90

36  6/20  6/13  6/09  6/05  6/02  5/29  5/25  5/21  5/14

32  5/27  5/20  5/15  5/10  5/06  5/02  4/28  4/23  4/16

28  5/01  4/23  4/17  4/13  4/08  4/04  3/30  3/24  3/16

24  3/19  3/04  2/22  2/12  2/03  1/25  1/15  1/01 12/08

20  2/19  2/04  1/24  1/13  1/02 12/19  0/00  0/00  0/00

16  2/01  1/18  1/05 12/20  0/00  0/00  0/00  0/00  0/00

Fall Freeze Dates (Month/Day)

Temp (F)
Probability of earlier date in fall (beginning Aug 1) than indicated(*)

Temp (F)
.10 .20 .30 .40 .50 .60 .70 .80 .90

36  9/01  9/08  9/13  9/18  9/22  9/26  9/30 10/06 10/13

32  9/23  9/30 10/05 10/09 10/12 10/16 10/20 10/25 11/01

28 10/09 10/21 10/30 11/06 11/12 11/19 11/26 12/05 12/16

24 11/10 11/22 11/30 12/08 12/15 12/23  1/01  1/13  0/00

20 11/18 12/06 12/19  1/01  1/16  2/06  0/00  0/00  0/00

16 12/12 12/30  1/15  2/09  0/00  0/00  0/00  0/00  0/00

 Freeze Free Period

Temp (F)
Probability of longer than indicated freeze free period (Days)

Temp (F)
.10 .20 .30 .40 .50 .60 .70 .80 .90

36  140  130  123  117  111  106  100   93   83

32  187  177  170  164  158  153  147  140  130

28  256  243  233  225  218  210  202  192  179

24 >365 >365  344  323  309  297  285  272  254

20 >365 >365 >365 >365 >365 >365  345  322  300

16 >365 >365 >365 >365 >365 >365 >365 >365  356

* Probability of observing a temperature as cold, or colder, later in the spring or earlier in the fall than the indicated date.
0/00 Indicates that the probability of occurrence of threshold temperature is less than the indicated probability.
Derived from 1971-2000 serially complete daily data Complete documentation available from:

www.ncdc.noaa.gov/oa/climate/normals/usnormals.html
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Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce

National Oceanic & Atmospheric Administration

National Environmental Satellite, Data,

and Information Service

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

www.ncdc.noaa.gov

Station: CAVE JUNCTION 1 WNW, OR

Elevation:  1,280 Feet
 

Lat: 42

�

11N Lon: 123

�

41WClimate Division: OR 3 NWS Call Sign:

COOP ID: 351448

Degree Days to Selected Base Temperatures (

�

F)
Base Heating Degree Days (1)

Below Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann

65   798   618   577   424   240    78    15     9    86   311   606   807  4569

60   643   478   422   283   123    22     2     0    29   176   456   652  3286

57   550   394   334   205    73     8     0     0    11   111   368   559  2613

55   488   340   277   161    48     3     0     0     6    76   312   497  2208

50   336   212   154    76    12     0     0     0     0    23   185   347  1345

32    12     3     0     0     0     0     0     0     0     0     3    17    35

Base Cooling Degree Days (1)

Above Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann

32   237   309   446   567   795   984  1217  1193   979   715   388   234  8064

55     0     2    11    37   129   297   504   480   295    79     6     0  1840

57     0     0     6    22    93   242   442   418   240    51     2     0  1516

60     0     0     1     9    50   166   351   326   168    24     0     0  1095

65     0     0     0     0    12    72   208   179    75     4     0     0   550

70     0     0     0     0     1    20    99    68    22     0     0     0   210

Growing Degree Units (2)

Base Growing Degree Units (Monthly) Growing Degree Units (Accumulated Monthly)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

40    77   139   223   329   528   713   931   912   720   464   173    76    77   216   439   768  1296  2009  2940  3852  4572  5036  5209  5285

45    23    53   100   191   374   563   776   757   570   313    71    31    23    76   176   367   741  1304  2080  2837  3407  3720  3791  3822

50     1     8    31    89   237   414   621   602   420   173    17     2     1     9    40   129   366   780  1401  2003  2423  2596  2613  2615

55     0     0     0    32   119   273   466   447   274    72     2     0     0     0     0    32   151   424   890  1337  1611  1683  1685  1685

60     0     0     0     2    46   146   314   295   148    21     0     0     0     0     0     2    48   194   508   803   951   972   972   972

Base Growing Degree Units for Corn (Monthly) Growing Degree Units for Corn (Accumulated Monthly)

50/86   29   74  143  229  353  453  569  554  467  317   79   28    29   103   246   475   828  1281  1850  2404  2871  3188  3267  3295

(1) Derived from the 1971-2000 Monthly Normals Complete documentation available from:
(2) Derived from 1971-2000 serially complete daily data www.ncdc.noaa.gov/oa/climate/normals/usnormals.html
Note: For corn, temperatures below 50 are set to 50, and temperatures above 86 are set to 86

019-E



Notes 
     a.  The monthly means are simple arithmetic averages computed by  summing the monthly  values  for the period 1971-2000 and dividing by thirty. Prior to averaging, the data 
are adjusted if necessary to compensate for data quality issues, station moves or changes in station reporting practices.  Missing months are replaced by estimates based on 
neighboring stations. 
    b.  The median is defined as the middle value in an ordered set of values.  The median is being provided for the snow and precipitation elements because the mean can be a 
misleading value for precipitation normals. 
     c.  Only observed validated values were used to select the extreme daily values.  
     d.  Extreme monthly temperature/precipitation means were selected  from the monthly normals data.    
          Monthly snow extremes were calculated from daily  values quality controlled to be consistent with the Snow Climatology. 
     e.  Degree Days were derived using the same techniques as the 1971-2000 normals. 
            Compete documentation for the 1971-2000 Normals is available on the internet from: 
               www.ncdc.noaa.gov/oa/climate/normals/usnormals.html 
     f.  Mean “number of days statistics” for temperature and precipitation were calculated from a serially complete daily data set . 
             Documentation of the serially complete data set is available from the link below: 
    g.  Snowfall and snow depth statistics were derived from the Snow Climatology. 
            Documentation for the Snow Climatology project  is available from the link under references. 
 
Data Sources for Tables 
Several different data sources were used to create the Clim20 climate summaries. In some cases the daily extremes appear inconsistent with the monthly extremes and or the mean 
number of days statistics.  For example,  a high daily extreme value may not be reflected in the highest monthly value or the mean number of days threshold that is less than and 
equal to the extreme value.  Some of these difference are caused by different periods of record.  Daily extremes are derived from the station’s entire period of record while the 
serial data and normals data were are for the 1971-2000 period.  Therefore extremes observed before 1971 would not be included in the 1971-2000 normals or the 1971-2000 
serial daily data set.  Inconsistencies can  also occur when monthly values are adjusted to reflect the current observing conditions or were replaced during the 1971-2000 Monthly 
Normals processing and  are not reconciled with the Summary of the Day  data.  
      
   a.  Temperature/ Precipitation Tables                                                 c.  Snow Tables 
         1.  1971-2000 Monthly Normals                                           1.  Snow Climatology 
         2.  Cooperative Summary of the Day                                                                   2.  Cooperative Summary of the Day 
         3.  National Weather Service station records                            
         4.  1971-2000 serially complete daily data                                                                  d.  Freeze Data Table 
                                                                                        1971-2000 serially complete daily data                 
      b.  Degree Day Table 
          1.  Monthly and Annual Heating and Cooling Degree Days Normals to Selected Bases derived from 1971-2000 Monthly Normals 
          2.  Daily Normal Growing Degree Units to Selected Base Temperatures derived from 1971-2000 serially complete daily data  
  
References 
 U.S. Climate Normals 1971-2000, www.ncdc.noaa.gov/normals.html 
 U.S. Climate Normals 1971-2000-Products Clim20,  www.ncdc.noaa.gov/oa/climate/normals/usnormalsprods.html 
 Snow Climatology Project Description, www.ncdc.noaa.gov/oa/climate/monitoring/snowclim/mainpage.html 
 Eischeid, J. K., P. Pasteris, H. F. Diaz, M. Plantico, and N. Lott, 2000: Creating a serially complete, national daily time series of temperature and precipitation for the Western      
   United States. J. Appl. Meteorol., 39, 1580-1591, 
 www1.ncdc.noaa.gov/pub/data/special/ serialcomplete_jam_0900.pdf              
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Permit No.: 102610
File No.: 15243
Contact:

Michael Bollweg
Treatment Operator

RECLAIMED WATER USE PLAN

Wastewater Processing

The Cave Junction Wastewater Treatment Plant can provides treatment and
disinfection of approximately I million gallons a day of wastewater from residences
and businesses to levels specified in the City's National Pollutant Discharge
Elimination System (NIPEDES) permit.

The City's Wastewater treatment plant is an activated sludge facility. The facility
consists of a head works structure that contains an Automated and a manual Bar-
screen that removes floatable and screen-able material. The screen wastewater
flows into a parshall flume measÌrement device and then goes through a grlt
removal system.

The screened and degritted wastewater flows into the aeration basins were it
undergoes biological treatment. Microorganisms feed, grow and reproduce by
feeding on organic materials in the wastewater. As the microorganisms grow and
reproduce, they remove more wastes from the wastewater, leaving it partially
cleaned. Compressed air is added to the wastewater to provide oxygen required for
the survival and health of these microorganisms.

From the aeration basin, the wastewater, or mixed liquor, flows to the two
secondary clarifiers. The clarifiers'area is used to separate the activated sludge
solids from the treated wastewater, producing a "clarified" effluent. Most of the
biological solids are removed from the secondary process and returned to the
aeration basin to treat the incoming sewage. A portion of these biological solids a¡e



a

diverted and wasted from the system and sent to the Digester for further fieatment
and eventually to a Facultative Sludge Lagoon.

Effluent form the secondary clarifiers, flows to the UV disinfection system. The
UV disinfection, system that is composed of two medium-pressure closed vessel
modules. The UV system disinfects the wastewater prior to discharge.
There is also a Chlorine system that can be utilized during times when we ale
unable to utilize the UV system due to low flows. The treatment facility had built
into it provision for chlorine disinfection that included a chlorine contact chamber.
The chlorine contact chamber had hydraulic limitations that makes it impossible to
use. The chlorine contact time using the outfall piping should be utilized for
chlorine backup during outfall (002) and disinfection requirements met prior to the
addition of the effluent into the Golf course holding ponds.

Effluent Reclamation System

o Details of the system: The system begins as water is conveyed by a series of
valves down the 24 "effluent outfall pipe to a flow control manhole which is
located on the NW corner just outside the fence of the Treatment plant. The
flow control manhole diverts the flow into a 12" line that intern sends the
effluent to another flow control manhole eventually flowing by gravity to the
storage pond at the Golf Course (See attached drawings City,s system).

o Golf course pumping and piping The Golf Course has transferred a .65 cfs water
right form the Kerby Ditch to the Illinois River. A six-inch line has been
installed from the river to the existing fresh water holding pond for pump #1. A
l0-hp pump will transfer approximately 270 gpm. (see attached set Golf Course
System)

' The quantity of the effluent will vary. Initiat estimates are that we may make up
to 0.25 MGD available for beneficial use, while over the next 5-10 years
depending on growth as much a 0.87 MGD.

o Nutrient loading at this point would only be an estimate, as the city has not
historically collected all of this data, agronomic loading rates for nutrients
should be considered to be minimal, as,the effluent quality of the teatment
facility is very good. The facility also has the ability to remove nutrients if
needed. This data should be collected for one irrigation season and then loading
per acre could be calculated.

(1) No discharge to state water is permitted. All reclaimed water shall be
distributed on land, for dissipation by evapotranspiration and controlled
seepage by following sound irrigation practices as so to prevent:



a. Prolonged ponding of treated reclaimed water on the ground surface;
b. Surface runoffor subsurface drainage through drainage tiles;
c. The creation of odors, fly and mosquito breeding or other nuisance

conditions;
d. The overloading of land with nutrients, organics, or other pollutant

parameters;
e. Impairment of existing or potential beneficial uses of groundwater

(2) Prior to land application of the reclaimed water, it shall receive at least
level II treatment as defined in OAR 340-55 to:

a. Reduce Total Coliform to 240 organisms per 100mls in two consecutive
samples, and a seven-day median of 23 organisms per 100mls.

(3) Irrigation shall conform to this reclaimed water use plan

(a) No activities shall be conducted that could cause adverse impact on
existing or potential beneficial uses of groundwater. All wastewater
shall be managed and disposed in a manner that will prevent a violation
of the Groundwater Quality Protection Rules (OAR 340-040)

The Treatment plants effluent is discharged to the Illinois River from November 1-
May 31, with reshicted discharge for the month of June based on stream flow.
Outfall (001). Outfall (002) allows for discharge with an approved plan for
beneficial use Junel-October 31, under outfall (002) No discharge to state waters is
permiued. All reclaimed water shall be distributed on land, for dissipation by
evapotranspiration and controlled seepage by following sound irrigation practices.

Reclaimed Water Outfall (002)

Chlorine Residual
UV Radiation lntensity
Flow Meter Calibration

Quantity Irrigated
(inches/acre)

Daily
Dailv
Annually

Daily

Grab (see note 2)
Reading (see note 1)

Verification

Measurement

Item or Par¿rmeter ìIinimum F Tr'¡le of Sam euen



Nutrients (TKN, NO2+
NO3, Total
Phosphorous)

Total Coliform
pH

Quantity Chlorine used

Quarterly

lAMeek
2lweek

Daily

Grab
Grab
Grab

Measurement (see note
2',)

Notes:

1. The UV radiation passing through the water column will affect the systems
ability to kill organisms. To hack the reduction in intensity, the UV disinfection
system must include a UV intensity meter with a sensor located in the water
column at a specified distance from the UV bulbs. This meter will measure the
intensity of UV radiation n mïVatts-secound/cm2. The daily UV radiation
intensity shall be determined by reading the meter each day. If more than one
meter is used, the daily recording will be and average of all meter readings each
day.

2. Chlorine can be used as a back-up disinfection method for outfall (002) when
low flow condition may cause malfunctioning of the UV system. Chlorine
residual and amount used must be reported.

Effluent lrrigation Site

The site is described as follows:

58.22 acres identified as Tax lot 804, section 16, township 39, Range 08
Illinois Valley Golf Course. Owned by the Illinois Valley Golf Course
Association.
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Reuse Site Characteristics/ See attached section Elfluent use agreement

Reuse Site Characteristics

Topography, The land is primarily flat, bottomland surrounded by trees.
There are 3 seasonal streams that flow through the site, two fresh water
irrigation ponds and one effluent holding pond that is lined and fenced.
Adequate buffer zones have been established for these waters/ although the
streams are dry during the irrigation season. The site is a Golf Course with 9
holes the irrigation area is approximately l5 acres total; the vegetation is
grass and some mature tees.

o Fairways are seeded with a 3-way rye. Greens are seeded with Bentgfass
. Soil is made up of Brown clay, medium gravel and sand

Reclaimed Effluent Application Rates

Monitored dailies by Golf course in inches/ Acre see suggested forma

a

o

Monitoring and Record Keeping

The Cities Treatment staffwill monitor the parameters as outlined in the
discharge permit.
The Golf course will be supplied a suggested form that will show daily
application of effluent in inches per/acre.



b

DAILY RECLAIMED WATER \ilORK SHEET FOR IV GOLF
COURSE

CALCULATION:

Gollons pumped/Acres Applìed/ 27,000 GøIÂnch/acre = Inches /Acre

Examples: 250,000 Gaþumped / 5 øcrel øpplíeü 27,000 GaLlncMacre = 2 ìnches/ ocre

Month

IJ

30
29
28
27
26
25
24
23

22
2t
20
I 9

1 8

I 7

l6
l5
t4
I J

I2

11

l0
9

8

7

6

5

4

J

2
I
DATE GALLONS PTIMPEI) ACRES/APPLIED INCHES/ACRE OPERATOR
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City's system drawing for Reclaimed water
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IV Golf course reclaimed water sytem
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Properfy Information

North Latitude
4210 40.9426

West Loneitude
123 38 59.6092

MAP IYUMBER

OWNERSHIPTYPE

OWNER NAME

SITUS

OWNER AI)DRESS

CITY

STATE

ztP

ZONE

ACRES

PROPERTY FLAGS

IMPROVEMENTS

3908r600000804

PRTVATE

ILLINOIS VALLEY GOLF ASSOC INC

25320 REDWOOD HWY

PO BOX 749

CAVE JUNCTION

OR

97s23-0749

EF.C

s8.22

MAIN.AREA

07/17/2003
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Illinois Valley Golf Association Irrigation System

Watering Statistics:
l. Pump I will pump 360 gallons per minute, operates from the fresh water pond only.

2. Pump 2 will pump 360 gallons per minute, operates from the effluent pond only.

3. Pumps are electrically interlocked so only one pump can run at any given time.

4. A total of I73 heads are located on the course. Q'trot including2T hose connectors)

5. Each head uses l8 gallons per minute.
6. Quick connector head pressure is 75-80 psi. (Full set head pressure is not available

until effluent system has water available to charge the system.)

7. Auto head pressure is 70-75 psi.
8. Quick connector sprinklers located around the greens are only used if the automatic

system fails and can be supplemented with the hose and rainbird connected at the

hose connectors.
9. Radius for sprinklers is a maximum of 45 feet.

When a pump is started, the entire system is charged. The system requires a minimum of 12

quick connector sprinklers (manually set) or 3 greens (auto - 15 sprinkler heads) must be in use at

start up. Quick connecto¡ sprinklers are placed randomly on two holes during the watering

schedule

All piping is PVC with metal heads
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WATERING:
1. The system operates on 10 sets per night (a fresh water and 6 effluent).
2. Each set runs 45 minutes.
3. Each set has 20 heads.
4. Each head uses 810 gallons per set.

5. Each set uses 16,200 gallons of water.
6. Operating the system from 6:30 p.m. until 9:30 p.m.(first 4 sets with fresh water).
7. Operating the system from 9:30 p.m. until 2:00 a.m. (last 6 sets), applies 97,200
gallons of effluent.

SCHEDULE @xample only - starting times may vary)

1. 6:00 - 6:30 p.m.: First set is readied and system is energized.
2. 6:30 - 9:30 p.m.: 4 sets are made at 45 minutes per set using pump 1.

3. 9:30 -2:00 a.m.: 'Watering is switched from pump 1 to pump 2 and 6 sets are made at
45 minutes per set.

4. 2:00 a.m.: Pump 2 is switched off and all heads are picked up. Pump I is switched to
automatic and the system is re-energized.

5. Automatic run: Watering all greens and flushing all water lines with fresh water.

Placement of sprinkler sets will vary from time to time due to toumaments, twilight league golf,
wet areas that require less water and dry areas that require more.

Watering is generally started in the proximity of the tees and worked toward the greens as the
night progresses.

Where the placement of sprinklers have proximity to fresh water or human contact, the sprinklers
are used during the first 4 sets with f¡esh water.
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LEGEND
1. Black dots - quick connector couplers for manual placement of sprinklers
2. Dots in diamond - automatic sprinkler system

3. X-hoseconnector
4. Semi-Circles: Spraypattern for 180 degree sprinklers
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7cl
# PG Hole Set #

Number of Heads:

Auto

4

25
24
23
22
21
20
1 I
1 I
17
16
15
14
13
12
11

1 0
I
I
7
6
5
4
3
2
1

Head
Number

heads throuqh attrition.
with Hunter 125 ADS sprinkler
sprinkler heads will be replaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Tvpe

360
360
360
360

Direction

1 I
1 I
1 I
1 8

GPM

70 to 75
70 to 75
70 to 75
70 to 75
PSI
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#1 Hole Set #

Number of Heads:

Auto

4

4
3
2
1

Head
Number

heads throuqh attrition
with Hunter 125 ADS sprinkler
sprinkler heads will be replaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Type

180
180
360
360

Direction

18
18
18
18

GPM

70 to75
70 to 75
70 to 75
70 to 75
PSI



#1
ál

Hole Set #

Number of Heads:

Manual

14 wl11 Alt

All
A10
A9
A8
A7
A6
A5
A4
A3
M
A1

14
13
1 2
11

10
I
8
7
6
5
4
3
2
1

Head
Number

Rainbird 70C Plus ln
Rainbird 70C Plug ln
Rainbird 70C Plus In
Rainbird 70C Plug In
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Rainbird 70C Plug In
Rainbird 70C Pluq ln
Rainbird 70C Plus In
Rainbird 70C Plus ln
Rainbird 70C Plus ln

Rainbird 70C Plus ln
Rainbird 70C Plug ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Rainbird 70C Plus In
Rainbird 70C Pluq In
Rainbird 70C Pluq ln
Rainbird 70C Pluq ln
Tvpe

180
180
180
180
180
180
180
180
180
180
180

180
180
360
360
360
360
360
360
360
360
360
360
360
360

Direction

1 I
1 I
1 I
1B

1 I
1 I
1 I
1B

18
18
18

1B

1 I
1 I
1 8
1 I
1 I
1 I
I I
1 I
1 I
1 8
1 I
1 I
1 I

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI



37
#2 Hole Set #

Number of Heads:

Auto

-

4

4
3
2
1

Head
Number

heads through attrition
with Hunter 125 ADS sprinkler
sprinkler heads will be replaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Tvpe

180
180
180
360

Direction

18
18

18
18

GPM

70 to 75
70 to 75
70 to 75
70 to 75
PSI



#2 Hole Set # Manual

Number of Heads: Up to 21

27
26
25
24
23
22
21
20
19
18
1 7
1 6
1 5
14
1 3
12
1 1

10
I
I
7
6
5
4
3
2
1

Head
Number

Rainbird 70C Pluq ln
Rainbird 70C Plus In
Rainbird 70C Plug In
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Plus In
Rainbird 70C Plus ln
Rainbird 70C PIuq ln
Rainbird 70C Plus In
Rainbird 70C Plug ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Plug ln
Rainbird 70C Pluq In
Rainbird 70C Plus ln
Rainbird 70C Plug ln
Rainbird 70C Plus ln
Rainbird 70C Plus In
Rainbird 70C Pluq In

Rainbird 70C Plus In
Tvpe

360
360
360
360
180
180
360
360
360
360
360
360
360
360
360
360
360
360
180
360
360

Direction

1 I
18
18

18
18
1 I
1 I
1 I
1 I
18
18
18
18
1 8
1 I
1 I
18
1 I
1 I
1 I
1 8

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI



3# Hole Set #

Number of Heads:

-

Auto

4

25
24
23
22
21
20
1 9
1 I
1 7
1 6
1 5
14
1 3
1 2
11

1 0
I
8

7
6
5
4
3
2
1

Head
Number

heads through attrition.
with Hunter 125 ADS sprinkler
sprinkler heads will be replaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Tvpe

360
360
360
360

Direction

1 8
1 I
18
18

GPM

70 to 75
70 to 75
70 to 75
70 to 75
PSI



#3 Hole Set # Manual

Number of Heads: Up to 9

27
26
25
24
23
22
21
20
1 I
1 I
1 7
16
1

Ã
14
1 3
1 2
11

1 0
I
8
7
6
5
4
3
2
1

Head
Number

Rainbird 70C Pluq ln
Rainbird 70C Plug In
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Rainbird 70C Plug In
Rainbird 70C Plus ln
Rainbird 70C Plug ln
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Type

360
360
360
360
360
360
180
180
360

Direction

1 I
18
18
18
1 I
1 I
1 I
1 I
18

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PS¡



#4 Hole

)e

Set #

Number of Heads:

Auto

4

25
24
23
22
2 1

20
19
1 I
1 7
1 6
1 5
14
1 3
1 2
1 1

1 0

o
I
7
6
5
4
3
2
1

Head
Number

heads throuqh attrition
with Hunter 125 ADS sprinkler
sprinkler heads will be replaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Tvpe

360
360
360
360

Direction

1 I
1 I
1 I
1 8

GPM

70 to 75
70 to 75
70 to 75
70 to 75
PSI



>l

Hole Set # Manual

-

Number of Heads:

4#

27
26
25
24
23
22
21

20
19
18
1 7
16
1 5
14
1 3
12
11

10
I
I
7
6
5
4
3

2
1

Head
Number

Rainbird 70C Plu ln
Rainbird 70C Plu ln
Rainbird 70C Plu ln
Rainbird 70C Pl ln
Rainbird 70C Pl ln
Rainbird 70C Plug ln
Rainbird 70C Pl ln
Rainbird 70C Plu ln
Rainbird 70C Plug ln
Tvpe

360
360
360
360
360
360
360
360
360

Direction

18
1 I
I I
1 I
1 I
18
1 8
1 I
1 I

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI



.)tJ

#5 Hole Set # Auto

Number of Heads: 4

5
4
3
2
1

Head
Number

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Tvpe

360
180
180
360

Direction

1 I
1 I
18
18

GPM

70 to 75
70 to 75
70 to 75
70 to 75
PS¡



å"1

#5 Hole Set # Manual

Number of Heads: UP to 14

27
26
25
24
23
22
2 1

20
19
1 B

1 7
1 6
1 5
1 4
1 3
1 2
11

1 0

o
I
7
6
5
4
3
2
1

Head
Number

Rainbird 70C Plug ln
Rainbird 70C Plus ln
Rainbird 70C Pl ln
Rainbird 70C Pl ln
Rainbird 70C Plug In
Rainbird 70C Plus ln
Rainbird 70C Plug In
Rainbird 70C Pluq In
Rainbird 70C Plug ln
Rainbird 70C Plug I n

Rainbird 70C Plus ln
Rainbird 70C Plug ln
Rainbird 70C Pl ln
Rain 7OC P¡ ln
Tvpe

360
360
360
360
360
360
360
360
360
360
360
360
360
360

Direction

1 I
1 I
18

18
18
18

1B

1 I
1 B

18
18
18
18
1 I

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI



#6 Hole

-lu

Set #

Number of Heads:

Auto

4

25
24
23
22
21
20
1 I
1 I
1 7
1 6
1 5

14
1 3
12
11

10
I
8
7
6
5
4
3
2
1

Head
Number

heads through attrition.
with Hunter 125 ADS sprinkler
spnnkler heads will be replaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 5 DS
Tvpe

360
360
360
360

Direction

1 I
I I
18
18

GPM

70 to 75
70 to 75
70 to 75
70 to 75
PSI
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Hole Set # Manual

Number of Heads: UP to 19

-

6#

27
26
25
24
23
22
21
20
19
18
17
1 6
1 5
14
1 3
12
11

10
I
I
7
6
5
4
3
2
I

Head
Number

Rainbird 70C Plu ln
Rainbird 70C ln
Rainbird 70C Plus ln
Rainbird 70C Plug In
Rainbird 70C Plu ln
Rainbird 70C Plug ln
Rainbird 70C Plu ln
Rainbird 70C ln
Rainbird 70C Plug In
Rainbird 70C Pl ln
Rainbird 70C Pl ln
Rainbird 70C Plug ln
Rainbird 70C Plu ln
Rainbird 70C Plug I n
Rainbird 70C ln
Rainbird 70C Plug ln
Rainbird 70C Pl ln
Rainbird 70C Plug ln

nbird C Plu ln
TVPE

360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360

Direction

18
1 8
18
18
I I
1 I
1 I
18
18
1 8

18
1 I
18
18
1 I
1 I
18
18
1 I

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI



1'L

Hole Set # Auto

-

Number of Heads: 5

7#

5

4
3

2
1

ead
Number

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 5
Tvpe

360
180
180
360
360

Direction

18
1 I
1 I
1 I
1 I

GPM

70 to 75
70 to 75
70 to 75
70 to 75
70lo 75
PSI
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Hole Set # Manual

-

Number of Heads:

7#

27
26
25
24
23
22
2 1

20
19
18
17
16
15
14
13
1 2
11

10
9
I
7
6
5
4
3
2
1

ead
Number

Rainbird 70C Plug ln

Rainbird 70C Pl ln

Rainbird 70C Pl ln

Rainbird 70C Pluoln

Rainbird 70C Plu ln
Rainbird 70C Plu ln

Rainbird 70C ln
Rainbird 70C Pl ln
Rainbird 70C Pl ln

Rainbird 70C Plu ln

Rainbird 70C Plu ln

Rainbird 70C ln
Rainbird 70C PIus ln
Rainbird 70C Pl ln
Rainbird 70C Pluq In
Rainbird 70C Plu ln
Rainbird 70C ln
Rainbird 70C Pl ln
Rainbird 70C Pl ln
Rainbird 70C Plu ln
Rainbird 70C Plu ln
Rainbird 70C Plus ln
Rainbird 70C Plu ln
Rainbird 70C ln
Rainbird 70C ln
Rainbi 70c Pl ln
Rain 70C Plu n
Tvpe

360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360

Direction

1 I
1 I
1B

I I
1 8
1 B

I I
1 8
1 8
1 I
18
1 I
1 I
18
18
1 I
1 I
18
18
I I
1 8
1 8
18
18
1 I
1 I
18

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI



qI

#8 Hole Set # Auto

Number of Heads: 4

25
24
23
22
21
20
19
18
1 7
1 6
1 5
14
1 3
1 2
1 1

1 0

o
I
7
6
5
4
3
2
1

Head
Number

heads throug h attrition.
with Hunter 125 ADS sprinkler
sprinkler heads will be rePlaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Tvpe

360
360
360
360

Direction

18
1 I
1 I
18

GPM

70 to 75
70 to 75
70 to 75
70 to 75
PS¡
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#8 Hole Set # Manual

Number of Heads:_W.19_

25
24
23
22
21
20
1 I
18
17
16
15
14
13
12
11

10
I
I
7
6
5
4
3
2
1

Head
Number

Rainbird 70C Pluq ln
Rainbird 70C Plug ln
Rainbird 70C Pluq In
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Plug ln
Rainbird 70C Pluq ln
Rainbird 70C Plus In
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Type

360
360
360
360
360
360
360
360
180
360

Direction

1 8
18
18
1 I
1 I
1 8
1 I
18
1 8
18

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI
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#9 Hole Set #

Number of Heads:

Auto

5

25
24
23
22
21
20
19
18
17
16
1 5
14
13
12
11

10
I
I
7
6
5
4
3
2
1

Head
Number

heads throush attrition
with Hunter 125 ADS sprinkler
sprinkler heads will be rePlaced
Note: The Rainbird 51DS

Rainbird 51DS
Rainbird 51DS
Rainbird 51DS
Raínbird 51DS
Rainbird 51

Tvpe

360
360
360
360
360

Direction

18
1 I
1 I
1 I
18

GPM

70 to 75
70 to 75
70 to 75
70 to 75
70 to 75
PSI
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#9 Hole Set # Manual

Number of Heads: Up to 18

-

25
24
23
22
21
20
1 I
1 I
1 7
1 6
1 5
14
1 3
1 2
11

10
I
I
7
6
5
4
3
2
1

Head
Number

Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Pluq ln
Rainbird 70C Pluq ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Plus ln
Rainbird 70C Plus ln
Rainbird 70C Pluq ln
Rainbird 70C Pluq ln
Tvpe

360
360
360
360
360
180
180
360
360
360
360
360
360
180
180
180
360
360

Direction

1 I
1 8
1 I
18
1 I
18
18
18
18
18
18

18
18
18
18
1 I
1 I
1 I

GPM

75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
75 to 80
PSI
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EFFLUENT USE AGREEMENT
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THIS LEÀSE AND SEÎ.¡ER EFFLUEI.¡T USE ÀGREEI'ÎEh'T, mace and entered
into tlìis Ist day of May , I91 8, by and bebçeen ILLIIIOf S

VALLEY COIrEÐCIÀaION, IliC., an Oregon corPoration, hereinaf ter
known as',GoIf Àssociation", and the CITY oF cÀvE JUNCÎION, a
municipal corporation in the State of Oregon, hereinafter known
as t'City " r

WITNESSETH:

I.¡HEREAS Ciry is in the process of expansion of a municipal
sewage treaünent Plant, hereínafter known as "Pfant"; and

I,¡HEREAS GoIf Àssociation is contract pufchaser the real
property described in Exhibit "4" attached hereto and hereby rnade
ã pãtt ñereof as though set ouÈ in full and at length herein and_
a ]ruuter portion of ãaid property is being used and will be used
as a golf course; and

-l','HER!Às the City because of said -qovernmenta)' regula'ti9l'
must not discharge Piant effluent, hereinafter known as "EffluenÈ",
or discharge watár from said Plant into Èhe Illinois River during
certain tiñes of the year and must discharge all- of said Effluen¡
from said Plant elsewhere during said times; and

\_!

LEÀSE ÀND
SEI.IER EFFLUENT USE ÀGR]:EÞIENT

I'mEREÀS it is exPecced
agreer-nent che CitY wilL noÈ
Effluent or water from said
v.'iIl be reguired to disPose
discharge inÈo the Illinois

I.¡IIEREAS Golf Àssociation is desirous of taking designated
quantities of said Effluent fro¡n said Plant for the purpose of
úsing the said Effluene water in connection wieh the operation
and ñ.aintenance of Che GoIf Àsso:iationts golf course located on
the real proPerÈy described in the attached ExhibiÈ ''À",

t¡oçù, THEREFORE, rT IS llEREBy ÀGREED beCween the Golf Àsso-
ciation and the CiEY as follows i

1. Thc recitals aboúe set forth are especially made a ParÈ
of chi s agreer¡ent .

2. l,he Golf Àssociation leases and lets to Èhe city and the
CiÈy renes from the GoIf AssociaCion the real' ProPerty described
in Ëxhibit ,'A" atEached hereto for Che special _uses and PurPoses
as herei:r concained for a term beginning the lst day of

May , 1979, ancl têrminating the -IÕcn day of
.. Àpril , 1999.

thac early during the term of this
be able to discharge any of its
Plant into the lllinois River but
of alf of such material other than by
River; and

3. Tl.ìe rcnÈal to be paid by city to Golf ^ltssoci.ation for
said twenty-year period shall be the sum of Sj.xty Seven Thousand
Dollars (SOZ,OOO.OO) to be paid as follows:

Dollars (S100.00) uPon the execution of
receipt of çhich is acknowledged by GoIf

a. One tlundred
this agreement, Èhe
Àssoc iation.

-r-
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b. The balance of Sixty Six thousand l{ine Hundred
Dollars (966r9Oo.oo) shall bè paid as soon as the money is
made availabie co city as herein provided. lt shall be

paid, in any event, piior to the time the City begin.".!ll"
ãelivery of-Effluent to the property described in Exhibit
"4" hereto.

4. Each and aII of the city's obligations hereunder are
conclirioned upon the City rcceiving an EPÀ grant of not fess than
sevenry-five þ"rcent (75t) of the cost of the compleÈed PIanC and

obtaining the remaining twenty-five percent (25t) Èhrough additional
grants fiom governmentãI bodiãs and bond issue by the City and

åny co^li"atíon of such means. City shall make every. reasonable
ãi?"tt to obtain and conrply with the EPÀ grant and make every
iãasonable effort to raiËe- and obtain the additional tv¡enty-five
percent (25t) of the cost.

5.CityshalÌoperatei¿sPlantincompliancewiththe
vatid rules and regulätÍons of the State of Oregon and the United
Sl"i.s of À¡nerica ánd the agency or agencies of both governmental
b"ãi;; having jurisdiction õf tte operation of the said PLant of
lf.tà CirV. tlril includes not onl-y the operation of the Plant, but
also th-e storage and discharge of the EffLuen! therefrom.

6.CityshalldeliversaidEffluentfromthePlanttoa
poing on the property line of the property described in Exhibit
iÀ" hereto, säia-poinc is shown on the rnap attached hereto,
rnarked ExhibiL "Bi, and hereby made a part of this agreement.

7. The parties recognize that prior to the start of delivery
of the fffluent to the Goif Àssociation and at any time or tirÎes
thereafter the requirements for .nir!!"åilÏiåu'f"ilï"'lf:':l;.ot

n the golf course. Such change
Oregon DePartmenE of Environmencal

ral agency, bureau, or anY bodY
responsibilitY of neeting such
ment shal-l at all times be che
which shall PromPtIY and

faichfully comply with any nev, or additional regulations.

Golf Association, however, shall have the obligation and
,orponribiliry of cornplying.wit,h- any present and existing stacute,
irfä, or reguiutions goî.rni.n9 rhe spraying 9T- other disposal of
Èhe EffluenÈ on the pioperty áescribed in Exhibit "À" hereÈo, and

"i-^ã"ri"g any new, ädditional or changed provisions of any
staCute, iule-or regulation of any governmental body having
j"iirãiåeion of che spraying ?f rhe Effluenr, and rhe Golf
Ássociation sha).1 pay Chã eÁCire cost thereof, excePE.as.hereinafter
;;;;iã¿,r. rn rhe evenr any goverrunenral body having jurisdicrion
ãi tno spraying of the Sffluãnt shall impose a.new, additional or
ãñongua þ.orri"íon for spraying the Effluent uhich shall result in
incrÁased cost to the cólf Astociacion, the City agrees to make a
goocl faith effort to apply for any governmental- aid or grant
úni.¡t might. be availabiã co pay a1I or a portion of che cost of
such chañge. Àny such aid oi grant, which might be obtained by
Cicy for éucn puipose shaIl be a¡rplied by the City toward the
cost of such chanõe, and Èhis shàIl constigute the sole liability
of the city toward the cosÈ of such change'

-2-
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8. The City agrees to supply the Golf Àssociation aII of
the Effluent from tñe City's Plant during.the period June I to
óðtou"' 31st of each year-. Golf Àsso;:;ti?1.:nffi:; 

å?.::!ååtoin'
ntal QualitY or agreed iPon bY
noÈ required, however, to
f Effluent pcr day. city has
nt in excess of 400,000 gallons
ent elscwhere as the CitY maY
with Golf AssociaÈion in

rnaking use of any present storage facilities for temporarily

=t"iir' said Effiuãnt ur may be permitted under existing or
future governmental regulations and requirements'

g. The Gotf Àssociation agrees to use the said Effluent and

aPPlythesameonitsgo}fcourse.GoffAssociationhasthe
;;-ri;"-iãsponsiUifity ior the spraying or other applicaÈion of
ihe nffLu"nr "ftui-it is deliveied-by Çi!V as herein provided'
cäit- ¡."ociarion-ittiif-tt"t apply the Effluent beyond the boundaries

"i-l¡ã 
property described in-ËxñiUit "À", nor permit the Effluent

to flow off the said real ProPerty.

golf course.

of t,he Effluent
nÈ of the rental
nt as long as ic
ntal Ouality or
on GoIf AssociationIs

II. Golf Association nusc obcain and Present to cicy execuced
clocuments to be recorded by it showing existing contract- to
purchase property describeä in Ey-hibiL "4" or other right therein
ã".ãpl"urä tà cirv ina orner bodies as herein required. Golf
Associar.ion must-Éuiln"t obtain frorn each Person, firm or corPoration

terest in anY Portion of the
ereto the consent of such

s agreemenE and its recording
n, firm or corporationrs interests
pararîounc rights of the CitY

n Exhibit "À" and all- of the
terms of this agreement. Such aqreement shall provide chat in
itã-ãr"nt uny oÉ Àãia parties retake or othervrise exercise concrol
of all or any portion ãf C¡,. proPertv ¿escribed in Exhibit "À"
tshaE such act.ion shall be subject to the Prior rights of the city
under Èhe terns of the conditlons of this agreemenÈ and Èhe

;ï;hlr-oi inu ci¿t ¿; continue under this agreement for the full
term chereof . faån ana all. such agreernents. shall.l¡e nade binding
;;;; ai't. heirs, iuà"""tors and assigns of che Parties executing
the same. AII such documents nust be in a form approved by City
and bv each and all the State of Oregon or.federal governrnent-
;;;";i.;""r Ëäãi""-providing financiáI assistance to the Citv's
píant, or having jurisdiction over the same'

L2. GoIf Àssociation shall pay all taxes levied and assessed
on the proPerty promptly as the lame beco¡ne due and before they
¡.gin tå ara* i.ri"t"it är incur other Penalty' In addition' C'olf
Association shali Pay PromPtIy the PayÍ''ents of principal and

ï;;;;;;g-"¡un t¡o 
"uo.- 

comä duc on any and all Iiens or encurqbrances
ãgainsr aII or any-fortion of the proþerty described in Bxhibit
"À" hereto.

-3-



JL

t

13. GoIf Àssociation assumes alL responsibitity for Èhe care
and the use of the EffLuent from the Cityrs Plant from the time
it is delivered to the Golf Àssociation proPerty.

14. rn the event that Golf ÀssocÍation should fail to pay
taxes or other charges against the real ProPerty described in
Exhibit "À" heleto, the City has the option, buÈ is not, obligated
so to do, to pay any of such charges to protect its tight to the
use of the property. The payments, if any' by the City sha1J. be
a first lien upon t.he real proPerty described in Exhibit "À"
paramount to any title, right, interest or lien in or on said
ProPerty.

15. rn the event the Golf Association for any reason should
fail or refuse to accept and dispose of the Dffluent from the
City's PLant to a volume not exceeding 400r000 gallons per day in
an acceptabJ.e manner, and in comp)-iance uith all present and
future governmental ru1es, regulations and Lav.'s, City is hereby
granted the right to the use of the sprinkling systeÍn, pumPing
facilities and aI1 other facilities necessary or convenient in
the spraying and disposal of saÍd Effluent on the ProPerty
described in Exhibit "À" heleto. 

^tI 
of the reasonabLe costs and

expenses incurred by the City in such operation in handling the
disposal of the said Effluenc shall be a charge against the Golf
Àssociation and are hereby maCe a first lien against the ProPerty
described in Exhibit "À" hereto Parantounc and superior to any
liens now or hereafter on the proPerty or any portion thereof.
GoIf AssocÍation shalI obtain the consent of such lienholders to
this subrogation.

16. In the event i'ny of the liens herein granted City by Èhe
Golf Association on the proPerÈy described in Exhibic "À" hereto
are not paid and the same are not paid within chirty (30) days of
r^'ritt.en demand for the payment of t.he sarne, the City may proceed
to foreclose said liens as a mortgage uPon real ProPerty is
foreclosed.

L7. In che event of arrl' suit, action or Proceedings to
enforce any of the terms or condiÈions of this agreement, the
part,y prevailing in such suit, action or otsher proceeding shall
have and recover, in addition Èo any ocher rclief, such sum as
the courc may adjudge reasonable as aÈtorney's fees in such suit,
accion or other proceeding, in addition go such prevailing party's
sÈatutory costs and disbursements, If any appeal or appeals are
taken from any judgmenc or decree oÉ che trial courc, the ultimaÈely
prevailing party in such appeal or appeals shall' in like manner,
have and recover such sum as said court or courÈs may adjudge
reasonable as aEt.orney's fees, statucory costs and disbursemencs
in such appeal or appeals.

In'äddition, if city forecloses this contract' Golf Àssociation
promises to pay the cosc of a preliminary foreclosure rePorc
furnished by a duly authorized titLe cornPany.

I8. This agrcement shall be binding uPon and inure to the
benefit of the successors and assigns of the parties.

C

-4-
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20, Golf Association agrees that it shall not abandon or
permit to lapse its water rights for irrigation of the Property
ãescribed in Exhibit "À". In addition, Golf Àssociation shall
not sell nor attempt to sell nor transfer nor attemPE to transfer
any part of the water rights nov, Pertaining to the ProPerty
deicribed in Exhibit "À" and shall at all times have a valid
right to transfer the waÈer from its point of diversÍon to the
property described in Exhibit "À".

2L. It is recognized and agreed that this Lease and all of
its terms are subjecc to the prior approval of the Oregon DePart¡nent,
of Environmental Quality and any ot,her government agency or
agencies having jurisdiction of the matters treated in this
agreement. Prior approval of such agency or agencies must be
obtained before CiÈy can execute this documenÈ.

22. The GoIf Àssociation shaLl, aÈ al). reasonable times,
a1low authorized representatives of the DePartmenc of Environ-
mental Quality and/or the City:

a. To enter upon the GoIf Àssociation's premises where
an EffLuent source or disposal system is locatedi

b. To inspect any eguipment reguired by this agreemenc.

fN WITNESS WHEREOF, the parties hereto have caused chis
instrument to be executed by their duly authorized officers as of
the day and year first above writcen.

19. Prior to the Payment of the full rental, the Golf
ociation shall give City two scale maPs setting forth the Golf
ociation's proposed layout of the system for disposing of the
Luent upon the real property described in Exhibit "4". The
n shall show the enÈire layout of the sprinkling system vrith
Location of the disposal and sprinkling system, the locaÈion

the sprinklers and simiLar maps shall be supplied for any
itions or changes hereafter made in the disposa). system. The
sent plans and any additions or changes in the future shall' be
ject to approval of the Oregon DePartment of Environmental
lity and any other regulatory body having jurisdiction of the

CITY:
CITY OF CÀVE JUNCTION, a
municipal corporacion in
the S te of

GOLF ASSOCIATION:
ILLINOIS VÀLLEY GOLF ÀSSOCIÀTION,
INC., an Oregon corporation

t

By
ecre

B

ATTÊJST:

B

er
On the day, May I, 1978, peraonally appeared the above named Herbert R. Higglns'
knovm to me as the Mayor of the City of Cave Junctfon, Frank Ault, PresidenE of
the Illlnois Valley Golf ÀssoclaElon, and Marjorfe CulberEson, Assfstant-Secretary
for the Illlnois Valley Golf Assoctation and did acknowledge the foregoing Lnstrument
to be cheir own voluntary acÈ and deed' 

/tlr/-^¿ ß. cr,¿utnor-
c
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EXHIBTT IIÀII TO
LEÀSE ÀND

SEI{ER EFFLUENT USE AGREEI'IENT
BY ÀND BETWEEN THE CTTY OF CÀVE JUNCTIOI.¡

ÀND TtrE ILLil'lOrS VÀLLEy GOLF ÀSSOCTATION, rNC.
DATEDMÀY 1 ,1978

Â l,a¡c¡{ of }â¡tl ln ÞrE¿iør I¿¡rd CLal¡n }b. {3 e Scctlon 16, î¡'¡shlp 39 Sut}¡,
lìÀr¡ge I tbcÈ, Þdìla.rnttæ lbrldls¡, Joeeçhlrn @rrrty, Geçøt, Lrlrry rore
¡-rrtlcuJ-arly dê€s{lìed a¡ blloç¡a :

lc<Jfnr¡l¡¡g at Url Soutl¡^csÈ corrËr of tle l¡]rtt¡ V2 of tln South V2 of s¿td
D.L.C. n¡. ,{3; tluræ along tJn }Þst ll¡n of sald D.I,.C. rp. {3, }brt}¡
0cl5r46" l{:ct 51.83 feeÈ; t}¡e¡æ Sutl¡ 89'04'51'F¡€È 5.00 fæt to â¡¡ Ilql
fod ù1clr l.e ttiê t,:næ pol¡t of beglrur-trg; thsrræ par¿]bf vlÈÌ¡ tÀtd l¡est
!f::e, lÐrth 0ol5'{8" tÈst 1273.10 feeÈ to o,n Iron F¡d utúc}r l.6 5.00 feet South
of tln ¡¡crtÌ¡ Ll.rF of sål-d lrcrth l,/2 of tÌ¡o Scuth V2r tle¡¡co pa:aUef wltl
arld l.t¡rtj¡ lfun, tlrrtlt 89'48r02- DaBt 3{7.02 fæC to tJn cer¡ter o! George
Èoeli; Èl¡cnce ¡ìnr¡g ¿!p ce¡¡t¿¡ of sld crEek¡ Soutl¡ lfo2{,10'Þst 194.22
f¿'its; tÌ¡grc co¡rt1run alorx¡ Un cc¡¡ter of e¿ld c!€ôk, Sor¡th 61.I9rI5n Ea.sÈ
It6.76 fæt; Ur.¡sr tþrtl¡ 17057'06" EaoÈ 120.87 fent to an Drc¡¡ þ<1; tÌ¡rs
fþuth 79"03'26'l¿.sE 629.73 fcet to Un cer¡Ècr ol Georgo Geek; tlerce alørg
tjn c.¡nt¿r of g.rid crrrrrlc, |¡¡rtlr 65o5Ct ¡à5È 230.00 feÈ; tlEr¡æ cnneJrnr a-førg
UÈ cc¡¡tor of ssld c¡r-Ì, blrrtÌ¡ B3'L6,00'Fa¡È Ur.75 fæL; tlÊ'E lbrt¡¡ 7t32r{5'
tÞsÈ 17I.65 fæt. to an Iron IoC; tlsrco lbrt¡ B9'{8r02" Ea.st 701 .59 fcet to a¡¡
Iran [trl; ür:-¡rcr: Soutl 4'48'43" lÈat, L07."¿2 feet, b ttæ' cc¡¡Èar of George CceoJ<¡
tlse alørg tln cc¡rter of s¿ld crcck, Soutà 96'22100'Eô-:t 2A.7I fæè; Èln¡¡ce
fþuti¡.í7oI5' }Ðst.377.52 fcot to ôn IJgn þC,. tler¡oe SouÈh 3dol9 1L5" l¡!€b
252.84 for:t, to a¡¡ I¡on IÞd; tlcrce South 40047'30'$Þst 251 .33 fæt tÐ èn Don
IÞd,' U¡¡¡s tioutl¡ I{c42'15" bþgt.497.89 feot to ùn I:D¡I ¡ì¡d rd¡lch ls 5.00 fæt
¡.¡crtb of tÌ¡c Souti¡ ll¡r¿ of EÀid lbrtl¡ V2 of. Ue Scuth V2; tlsEr Sor¡tl¡ 89.53t
Oi'$Þst 101 {.35 fecb to an Don Fcd; UÉ¡co South 0o00rl5'tÈat 710.09 feet to
an Irorr lbd; the¡rco South 89o4{'09'fÞot 29I .?I fæt, to ¿n I¡s¡ þd; t}EË
iortl¡ 0oI5'5L" lþsÈ l-90.00 feoL to an I¡on þd; tlno¡ ¡brt¡¡ 55'02132'lÈ.st
179.59 fæt to an ûon lbd; tlnrce Ìblth 75'52'23" h¡cat I6L.6¡. lcet tp an L.:@n
lEd; tleræ l.¡¡rth 04û09ty' lþßC 332.00 fÉt Èo an f¡on Þd; tlc¡æ Soutà
71o36'I2n þ:rt 10L.66 fccL to o¡¡ I¡or¡ Rrl¡ tls¡co l,bsÈ 158.54 feôt, to ùt l.rsn
Iþd 5.00 f€ft. ti.BÈ of U)o VrÞsÈ li¡o of tlro IÀst V2 of tla SutÌ¡'r:st V4 of ptà
Sccttcrr 16; tlprÐo çu.r'nìlel vltÌ¡ u{d tçcs¡t )-f-nc }brth 0t07r02" Ea-st 458.80 feût
tp a-'r I¡cn ncd 5.00 feeÈ, Soutl of Èhn lbrtl¡ ll¡e of s¡ld Ftst V2 of tla Slr¡tÌ¡-
v¡:sE U4¡ tlErË ¡laraltal r¡ltÌ¡ såld l¡ortl¡ I1¡¡¿ SoÉh g9oO4'5I- E¡-ct 66l..?8 fe.t
to tle tn-n ¡ofnt of tngirnfng.

O

EXltlBrl "À"
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TH I S LEASE AND SEWER

and entered into this
I LL I NO I S VALLEY GOLF
hereinafter known as
JUNCT lON, a mun'ic'iPa ì

hereinafter known as

LEASE AND SEWER EFFLUENT USE

AGREEMENT MODI F I CATION

EFFLUENT U

ASSOCIATIO
"Goì f Asso
corporat'i

"clrY".

SE AGREEMENT MODIFICATIoN, made
day of June, 1994, bY and between
N, I NC. , an Oregon corPorat ìon,
ciation", and the CITY OF CAVE

on i n the State of Oregon,

uIHEREAS, oñ May 1, 1978, the lLLlNols VALLEY GOLF ASSOCIATION'

an Oregon "o.på..tion, 
ánd the CITY OF CAVE JUNCTION, a municipal

.o"po"ãtion of the State of onegon, entered into a centain Sewer

Ef f ì uent Agreement. A copy of [f, i. agreement 'is attached hereto '

wHEREAS, th.is agreement provided that "The par ties recognize that
p.io" to the stárt of deììvery of the Effluent to the Golf
À."o"iation and at any time oi times thereafter the requirements
for the treatment of if," Effluent by the city may be jncreased or
otherwise changed befone the same may be sprayed or otherwise
used on the gott course. 'Such change and requìrements may come

f r^om the oregon Department of Env i ronmenta I Qua'l i ty or any other
state or feAerál "'g"n"y, bureau, or any body having iur isdiction
thereof. The respãn.iUi I itV of'meeting such new, additional or
ãn"ng"a requirement shaìì at all times be the direct

"""JðnriUi 
iitV "t the City, which shal ì promptly and f a'ithf ul lv

.orbly with any new or additional regulations

Golf Association
responsibi I itY o
statute, ru I es o
d'isposaì of the
hereto, and of m

of any statute,
having iurisdict
Associ at,ion shal
here i nafter Prov
jurisdiction of
additional or ch
shal I result in
agnees to make a
aid or grant whi
the cost of such
obtained bY CitY
toward the cost
sole ì iabi I itY o

t
f
r
E

however , sha I ì have the ob I i gat'ion ald
comp ì y i ng wi th any present and ex i st'ing
regulations governìng the spraying or other

f f luent on th; p"op""ty described in EXHIB lT 'rArr

eting any new, äa¿itional or changed provisìons
ule ó" .ê9rlai'ion of any governmentaì body
on of the spraying of the Eff 'luent, and the Golf
pay the entìre cost thereof, except as

ded. ln the event any governmental body having
he spnaying of the Effìuent shall ìmpose â oêwr
ng.d p"åu i ð ion for spray i ng the Eff I uent wh i ch

nóreased cost to the Goì f lssocìation, the C'ity
Jo"¿ faith effort to apply for any governmental
ñ might be avaiìable to pay alI or a pottion of
change. Any such aid or gr'ant which might be

f or ãuch purpose sha I I be app I 'ied bY t|e Ci ty
f such change, and this shal I constitute the
the City towárd the cost of such change'"

e
r
l
I
1

t
a
1

c

o
f

ITIHEREAS, OAR 340-55-O 15 ( 9 ) states that :

,,Any rec I aimed waten re I eased f or use on pt openty not unden

thedirectcontro]oftheSewagetreatmentsystemowner
shal I be al lowed onìy if there is a legal ly enforceabìe
contnact between the treatment plant owner and the user '
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The contract shall set forth as a minimum:

a. The quality and maximum quantity of waste water to be
reìeased for use by the sewage tneatment system;

b. The specif ic use(s) for which the rec'laimed water wi I I
be used by the user;

c. The max imum quant'ity of rec I a jmed water that sha I I be
used on an annual basis;

d. A condition that the direct release
water to sunface waters of the State of
prohibited;

of any r
Onegon s

ecla
hal I

imed
be

g. A condition that requires the user of reclaimed water
report to the sewage treatment pìant ownen any and aìl
violations of the tenms of these rules on the contnact."

e. A statement specifying
responsible for comp'l iance
treatment system permit;

f. A provision
cease providing
owner detenmine
not be'ing met ;

alìowìng the sewage treatment system owner to
reclaimed waten if the Depantment or the
that the requinements of this Division are

to

the parties in the contract
with these nules and the sewage

reclaimed waten for

NOW, THEREFORE, 1T lS AGREED between the parties hereto that the
original above refenenced Effluent Contract is heneby modified to
specif ical ly state the foì low'ing:

The qual ity of the waste water released by the cit'y
the Golf Association shall be as fol'lows:

(1) prior to ìand application of the reclaimed waten, it
shaìl receive treatment and disinfection to reduce TOTAL
coLlFORM to a 7-day median of 23 organisms'/100 milliliten
with no two consecutive samples to exceed 24O
organisms /1OO f or level I I rec'laimed waten uses. No

""ðlaimed water shalI be used on food crops or any other
level lll or lV uses.

(2) The ci ty can ne I ease a max imum amount of Four'
Hundred Thousand gallons pen day of waste water to the
Go'lf Association. ln the event that the Golf Association
completes an additional t hole (18 hole total) solf
course, the City can release a max amount of 1,000r000
gaì ìons per day of waste waten to the Golf Association.

a.
to

b.
the

The Goìf Association shal I use the
fol ìow'ing specif ic put^poses only:

Page 2
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( 1 ) I rrigation of the reaI propg'ty
or^iginal agreement as EXHIBlT "4", or
additional t holes of exPansìon.

(Z) This water shal I be used onìy between the fo'l lowìng
dates: Beginnìng May 1, 1979 and terminating Apni'l 30,
i;1 999 .

aolD
c. The Go'lf Association sha'l I use a maximum quantity of-ç#l=pffffi 

sa I I ons of rec ì aimed waten on an annua I bas'is.

d: The Golf Association shall under no çircumstances
d i rect ì y re I ease any of the ^ec I a'imed water to. the surf ace
water of the State of Oregon.

e. The city is responsible for compliance w'ith NPDES

nequ.irements, the oregon Administration Rules and the city's
neilaimed waier use pian perta'ining to the tneatment of the
eff luent to acceptable levels to al'low for sprayìng of the
effluent on the Golf Association propenty. The Golf
Association shal I be the party responsible for aì'l rec'laimed
water released for use on property not under the direct
control oi th; city's wastä water treatment system' The Golf
Association shal I hur t,her be the party responsible for
comp'l iance with that portion of the oregon Administration
Rule of the Department of Environmental Quality Chapter 340,
Division SS, and the City's Reclaimed Water Use Plan dea'l ing
with the spr aying of the effIuent'

f. The city may at it's optìon cease providing the Golf
Association'.""iaimed water if the Department of
Environmental Qualìty or the city determines that the
Depantment of Env i ronmenta I Qua I 'ity requ'irements are not met '

g. The Golf Assocjatjon mus
Ãon"otPl iance with oAR ChaPt
waste water tneatment faci I i
penrni ttee becomes awane of an
ðity'" waster water treatment f aci ì'ity can be reached at
592-4590, after hour s 592-3131 paging service and DEQ'

Medford at 116-6010. lf the city or DEQ cannot be reached,
the inc.ident shal ì be reported to the oregon Emengency

Response SYstem, 1 -800 -452-30 1 1 '

Except as specifical ly stated herein, al I other terms of the

""ig.inal 
contract shail remain in ful'l force and effect'

described in the
su ch

Page 3



I N W ITNESS IIIHEREOF, the part i es hereto have caused
instrument to be execut,ed by their duly authorized
the day and year first above written.

V ce Pres i d en

s r et ary

this
offìcens as of

4a

d
of Cave
I ley Golf
Val ley

ument to

90n
z 3-a9 -77

CITY:
clTY oF OAVE JUNCTION, a
munic'ipal corporation in
the State of Onegon

By:

GOLF ASSOCIATION:
ILLINOIS VALLEY GOLF ASSOCIATION,
lNC., an Oregon corPoration

<-. , By:

By:

or

Attest
Re

STATE OF OREGON

JOSEPH I NE COUNTY

OFFICIAL SEAL
c!!r..qtEs J PotK

NOTAÂY PUBLIC . OREGON
COMMIISSION NO.02.3æ7

}lY C0l¡ifrSSl0ll E(Pllts tiÂ¡. 29, lS7

on the day above, persona'l ly appeared th
James R. Su ì ì i van, known to me as the Mayor
Junct'ion, Wilma White, Vice President of the
Association, and John Hocker, Secretary for
Golf Association and did acknowìedge the for
be their own voìuntary act and deed'

Date:

e above name
of the CitY

lllinois Va
the lllinois
egoln9 ln

ot Y ic for Ore
Myc s ion expires

)
)
)

ss.

Page 4
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LEASE AND SEWER FLUENT USE AGREEMENT

THIS LEASE AND SEWER EFFI-UENT USE AGREEMENT, made and entened
into this J3Å day of ./r/ngi-a, 1995, by and between the lLLlNols
VALLEy GOLF ASSOCIATION, lNCy, âñ Oregon corponation, hereinafter'
known as "Golf Association", and the CITY OF CAVE JUNCTION, a

municipal corporation in the St,ate of Oregon, hereinafter known
as "city",

W I TNESSETH:

WHEREAS, the Cìty is in the process of expans ion of a municìpa'l
sewage úreatment pIant, hereinafter known as "PIant"; and

II,HEREAS, the Go'l f Assoc i at ion i s the ownen of the property
descnibed in Exhibit rrArr attached heneto and made a part hereof
as though set out in fuì'l and at ìength herejn and a greaten
portion of said property is being used and wiìl be used as a goìf
course; and

yJHEREAS, the City, because of said govennmental negulations must
not disðfrar ge Plant ef f luent, hereinaft,er known as "Eff ìuent", ol

dischange water f nom said Plant into the l'l I inois River duning
certain times of the year and must discharge all of said Effluent
from said Plant elsewhere duning said times; and

WHEREAS, it is expected that dur ing the tenm of this agneement,
the Citi wjll not be able to dischange any of its Effluent on

water from said P'lant into the ll'l inois River, but -wil'l be
required to dispose of al l of such material other than by
dischange into the I 'l 'l ino js River; and

t{HEREAS, the Go'lf Association is desirous of taking designated
quantitÍes of said Effluent from said Pìant for the purpose of
using the said Effluent waten in connection with the oper ation
and maintenance of the Golf Association's golf counse located on

the rea'l pnoperty descnibed in the attached Exhibit "4"; and,

WHEREAS, OAR 340-55-O15(9) states that: "Any necìaimed water
released for use on pnoperty not unden the direct control of the
sewage treatment syst". orrn"" sha'l I be a'l 'lowed on'ly i f there i s a
'l egaÌ I y enf orceab ì e contr act between the treatment p I ant ownen

.nà the user. The contnact shaìI set for th as a minimum:

a. The qua ì .ity and max imum quant i ty of waste waten to be

re'leased f or use by the sewage tneatment system;

b. the specific use(s) for which the
used by the usens;

rec ì aimed water wi I I be

c . The max imum quant i ty of nec I a imed water that sha'l 'l be

used on an annual basis;



@o

d. A condition that the direct
water to surface waters of the
pr^ohibited;

e. A statement sPecifYing
nesponsible fon compl iance
treatment sYstem Permit;

the par^t i es i n the contnact
with these rules and the sewage

the sewage treatment system owner to
water if the DePantment on the

nequirements of this Division are

ne'l ease
State of

of any
On egon

rec I a imed
shal I be

f. A provisìon
cease providins
owner determine
not be'ing met ;

al lowing
reclaimed
that the

NOW, THEREFORE, lT ls HEREBY
and the citY as fol lows:

neclaimed waten to
any and aì I

the contract. ",

AGREED between the Goìf Association

g. A condition that requires the user of
ieport to the sewage tneatment plant' owner
violations of the terms of these rules or

1.
of

The recjta'ls above set forth are especìally made a pant
th i s agreement.

2. The Go'lf Assoc i at ion I eases and I ets to the ci ty and

õitV rents from the Golf Association the reaì property
described in Exhibit rrArr attached heneto for the speciaì
and purposes as henein contained for a term beginning the
day of i.t.y, 19g5, and ter m.inatin9 the 3oth day of Apri I,
2025.

the

uses
1st,

3. The renta'l to be Pa'id bY
said thirty Year Period shal I

($1.00).

4. City shaì I openate its Plant in compl iance with the vaì id
rules and regulalion. of the State of oregon and the United
states of Amenica and the agency or agencies of both
é"u..nmental bodies having iuritAi"t'ion of the openation of
the said Plant of the city. This inc'ludes not only the
operation of the Plant, but also the storage and discharge of
the Ef f 'luent theref rom.

the Plant to a
described in
the map attached
a part of this

5. Cit'y shal ì del iver said Ef f luent from
po i nt "Á the pnoperty 'l i ne of the pt-operty
'rxh'ib 

i t rrAtr hereto, sai d po'int i s shown on

ñereto, marked Exhibit "8" and hereby made

agreement.

City to
be the

Golf
sum

Association for
of One Dollar

-2-
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6 . The part i es recogn i ze that pr i or to the start of de I i very
of the Efflr"Ãt to tñe Golf Association and at any time or
times ther^""tf"", 

-tn" 
requirements f or the treatment of the

ef f I uent by the ói tv may be 'incneased on otherwi se changed

before the same may be sprayed on otherwise used on the so]f
course. such "h"Àôe 

and ""q' i rements T?y come f r^om. the
Or egon Department ãt f nv i nonmenta'l Qua'l ì ty or any 

. 
other state

or federal agency, bureau, or any body hav'ing jurìsdiction
thereof . .¡ f,"-."!óon. ibi I ity of meeting such new, additional
or changed requl"ãÃ"Ãt shali at al I times be the direct
;;";;;.îui I iti of 

-fhe citv, which shal I pr omptlv ?n9.
faithf u'l ly compìy with any new or addìtionaì regulations'

Gol f Association, however, shal'l have the obì igatìon and

responsibj I itY of complYing wi
statute, rules on negulation I
disposal of the Effluent on th
rrA'r hereto, and of meet i ng any
plou i s i ons of any statute, rui e or regu I at i on of any
governmenta.l body having iurisdicti"l ?1 the spray'ing of the
Effluent, and th; Golf Àssociation shall pay the entire cost
thereof, .*."pi'"" herejnafter proYided: In the event any

governmental 6ã¿V-having ir.itdjctìon of the spray'ing of the
Ef f luent shal ì .impose a new, additìona] o" incneased cost to
the Golf Assocìai'ion, the CitV agrees to make a good faith
effort to apply for any sou".ir"ñt"t aid on grant which might
be available t; pay ali ór a portion of the cost of such

change . Any =r"i.' a i d or g.ãnl wh i ch mi ght be obta i ned by the
cityforsuchpurposeshall-beappì.ieduvtheCitytowandthe
cost of such .ñãnã., and this shaì I constitute the soìe
liabììity of the óiúV toward the cost of such change'

7. The City agnees to supp'ly the Go'lf Association al'l of the
Effluent f.or-Ëhe City's plant during the perìod of June 1 to
octoben 31st of each year. Golf Assóciation agrees to accept
the Ef f I uent during tr'is pe|iod and at other^ times when

directed by the oregon Department of Envinonmental Qualìty or
ãg."ãa rp"Â Uv-tf,e õar ties. Golf Association is not
required, however, to accept more than 1'o0o'OOO gaìlons of
Effìuent per daY. citY has the
Eff 'luent in excess of 1,000,00
or i ts equ'iva ì ent e I sewhene as
agrees to cooperate with Golf A

añy pnesent stonage faciìities
Effluent as t;t b; permitted under existing or future
gou".nrn"nta ì regu I at i ons and requ i rements '

f the Ef f 'luent (wastewater ) re I eased by the
Associat,'ion shal I be as f ol lows:8. The

City to
ual ìty o
he Golf

q
t

-5-
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a. Fnior to 'land appl ication of the Ef f luent, it shal I

rece i ve tneatment and d i s'inf ect i on to reduce TOTAL
cOLIFORM to a 7-day med'ian-of 23 organisms/100
mi I I i ì iter with no two consecutive samples to exceed 240
organisms /1O0 for level I I reclaimed water uses. No

neclaimed waten (eff luent) shal'l be used on food cnops
or any other ì eve'l I I I or lV uses .

b. The Cìty can reìease a maximum amount of 1,000,000
ga I ì ons per day of wastewater to the Go'l f Assoc i at i on.

9. The Goìf Association shaìl use the reclaimed waten
(Ef f luent) for^ the foì lowing specif ic purposes onìy:

a. l rnigat,ion of the neal proper ty described in the
origìnaì agreement or as shown descnibed in Exhibit rrA'r

b. This water shal I be used onìy between the fol ìowìn9
dates : Beg i nn i ng May 1 , '1979 and term'inat'ing Apr i 'l 30,
2025.

10. Golf Association agrees to use said Eff'luent and app'ly
the same on its goìf course. Golf Association has the entire
responsibi'l ity for the spraying or other appl ication of the
Effluent after it is del ivened by City as herein pnovided.
Goìf Association shal'l not app'ly the Eff 'luent beyond the
boundaries of the property described in Exhibit "4", nor
permit the Effìuent to f'low off the said real propenty.

1 1. City's obl igation shal I be the del ivery of. the Effluent
to Golf Associations proper ty I ine. Go'lf Association wi l'l
take Eff luent as long as it meets requinements of the
Depantment of Environmenta'l Qua'l ity of othen control'l ing body
for Effluent to be sprayed on Golf Association's Solf course.

12. Golf Association must obtain and pnesent to Cìty
executed documents to be recorded by its showing existing
contract to purchase pnoperty descnibed in Exhibit rrArr on
other right therein acceptable to City and other^ bodies as
herein required. Golf Association must fur ther obtain from
each penson, fìrm on corponatjon having title to, a lien upon
01 intenest in any portìon of the pr operty described in
Exh i b i t irArr hereto the consent of such person, f i nm or
corporation to this agreement and its recondinS and fur ther
making eàch such person, finm on conponation's interest in
the propenty subordinate to the panamount rjghts of the City
in and to the pnoperty described in Exhibit riArr and all of
the ter'ms of th i s agneement . Such agreement sha I ì pr ov ì de
that jn the event any of said pantìes retake or othenwise
exerc i s e contro I of a'l 'l or any por t i on of the propenty
described in Exhibit '4" that, such action shal l be subject to
the pn ì on r i ghts of the C'ity under the terms of the
conditions of this agreement and the r ights of the City to
continue under this agreement for the fu'l I term ther eof .

-4-
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Each and .a I 'l such agreements sha'l 'l be made b i nd'ing upon the
heìrs, successors and assigns of the parties executing the
same. A'l I such documents must 'be in a f onm approved by city
and by each and all State of oregon or fedenal government
agencies on bodies providing financial assistance to the
City's Plant, oF having jur isdiction over the same.

13. Go'lf Association shal I pay al'l taxes levied and assessed
on the property promptly as the same become due and before
they begin to draw interest on incur other penalty. ln
add'ition, Golf Assocíation sha'l I pay promptly the payments of
pn'inc'ipal and inter est when the same come due on any and al I

I iens or encumbrances aga'inst al I or any por tìon of the
property descnibed in Exhibit rrAri hereto.

14. Gol f Association assumes al I responsibi I ity for the care
and the use of the Eff'luent from the City's P'lant fnom the
time it is delivered to the Golf Association property.

15. ln the event that Golf Association should fail to pay
taxes or other charges against the real property described in
Exhibit rrArr hereto, the City has the opt'ion, but is not
ob] igated so to do, to pay any of such charges to protect its
right to the use of the property. The payments, if âhY¡ by
the city shall be a first lien upon the real pnoper ty
described in Exhibit .Art paramount to any tit'le, night,
i nter^est or I i en i n or on sa i d property.
'16. ln the event the Golf Association f on any reason should
fai I or ref use to accept and d'ispose of the Ef f 'luent f rom the
City's Plant to a volume not exceeding 1,000,000 gal'lons pen
day in an acceptable manner, and in compliance with all
pnesent and futur e government nu'les, regulations and ìaws,
City is hereby granted the r ight to the use of the splinkling
system, pumping facilities and all othen faci'l ities necessary
or convenient in the spnayjng and disposal of said Effluent
on the property descnibed in Exhibit rrArr heneto. Al'l of the
reasonab I e costs and expenses 'incurred by the c i ty i n such
openation in handl ing the disposaì of the said Ef f 'luent shaì ì

be a change agajnst the Golf Assocìation and ane hereby made
a f ir^st I ien against the pnoperty descnibed in Exhibit rrArr

heneto paramount and supenion to any ìiens now or heneafter
on the property or any port ì on thereof . Go'l f Assoc i at i on
shaì I obtain the consent of such I ien holders to this
subnogat i on .

17. ln the event any of the liens herein gr anted to the City
by the Golf Assocjat'ion on the property descnibed in Exhibit
"4" hereto are not paid and the same are not pa'id within
thinty (30) days of written demand for the payment of the
same, the cìty may proceed to foneclose said 'l iens as a
montgage upon real property.

-5-



vl

18. ln the event of any suit, action or pnoceed'ings to
enforce any of the terms or condjtions of this agneement, the
par ty prevai I ing in such suit, -action or other pr oceeding
shal ì have and necover, in addition to any other nel'ief , such
sum as the court may adiudge neasonable as attorney's fees in
such sujt, actìon or other proceeding, in addition to such
pneVailing panty's statutoty costs and disbursements. lf any
appeal or appeals ane taken from any iudgment or decree of
the trial court, the ult'imately pnevaììing party in such
appeal or appeals shaì ì, in I ike manner, have and recoven
such sum as sa i d court or courts may adiudge reasonab'l e as
attorney's f ees, Statutor y costs and d'isbursements i n such
appeal or appeals.

I n addition, if City fonecìoses this contnact, Goìf
Association promises to pay the cost of a preììmìnary
foreclosune report funnished by a duly authorized title
company.

20. The Go'lf Association sha'l I use a maximum quantity of
I5OrOOO,OOO gal lons of reclaimed waten on an annual basis.

19. This agreement shall
benefit of the successors

21 , The Go'lf Association shall unden
directly release any of the reclaimed
water of the State of Onegon.

be bindins upon and inure to the
and ass i gns of the part i es .

no ci l cumstances
water to the sunface

Go'lf

not met.

ZZ. The C jty is r esponsible for^ compl iance with the National
Pollutant Discha¡9e E'l imination System permit requirements,
the Oregon Admin'istrat'ive Rules and the C'ity's Reclaimed
Water Use P'lan pertaining to the tneatment of the Effluent to
acceptable levels to al low for spraying of the Effluent on
the Golf Association pr operty. the Golf Association shal I be
the par ty respons jble for al I recla'imed water released for
use on pnopu.ty not under the direct contro'l of the City's
wastewater treatment system. The Golf Association shaìl
f urther be the par ty respons i b I e f on comp'l i ance wi th that
pont ì on of the Oregon Admi n i stnat i ve Ru I e of the Department
of Envinonmental Qual'ity, Chapter 34O, Division 55, and the
City's Rec'laimed Waten Use Pìan deaìing wìth the spr ay'ing of
the Eff I uent.

23. The City may at its option, cease provìding the
Association recìaimed water if the Department of
Env i ronmenta I Qua'l i ty on the C i ty determi nes that the
Department of Env i ¡'onmenta ì Qua I i ty nequ i rements ane

24. The Go'l f Association must nepont any and al'l instances
of non-compl iance with OAR Chapter 340, Division 55 to the
City's wastewaten tneatment f aci'l ity within 24 houns of when
the permitt,ee becomes aware of an incident of non-compl iance.
the ôity'= wastewaten tneatment f aci'l ity can be neached at
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5g2-4590 , af ter hours 59 2-313.1 pag i ng se.nv i ce and the
óãã..1r"Át of Environmental Oua'lify,-Medford at 77606010' lf
[Àã-ciiv of Depantment of Enviròhmenta'l Qua'l 'itv cannot be

."ã.r-r"¿, the 'inc i dent sha'l I be reported to the oregon
Emergency Response System, 1-900-452-301 1 '

25 . pr i or to the enactment of th'is agneement, the Go'l f
Association sha,l .l gìve the cìty two sðale maps setting forth
the Golf Associatiãn's proposed ìayout of the system fot
dispos.ing of the Ef f 'luent upon the'reaì property described in
Exhibit "4". 

-iñ"-plan shall show the ent'ire 'layout of the
;;¡inkl ing system with the location of the dìsposal and

sprinkl ing .v.i"r, the location of the sprinkler s .n.d simi lar
maps shal I be supól ied for any additions or changes hereafter
;;ã. in the dispolal system. The present plans.and gny
additions or chãnges 'i; the future shal I be subject to
approval of the Oiegon Department of Environmental Quality
ãñã.nV other ""ãriãto"y 

body havins jurìsdiction of the
dìsposal sYstem.

26. Go'lf Association agnees that it shal'l not abandon or
permit to lapse its waten nights. for irrigation of !!'
;;";erty described in Exhibjt',4". tn addition, Go'lf
Association shaì I not sel I nor attempt to sel I non tnansfer
non attempt to transfen any pant of the water rights now

pertaining to the propefty'd!scribed in Exhjbit 'A'r and shaì l

at al'l times have ; va'l id r^ight to transfen the water from
its poìnt of diversion to thã pr operty descnibed in Exhibit
ttAtt.

27, lt is recognized and agneed that this 'lease and al'l of
its tenms ane sJU¡ect to the p-ior approvaI of the Oregon

Depar-tment of È;;ironmental Qual ity and any other govennment

agency or agencìes having iunisdiction of the matters treated
in this agneement. Prioi åppr ova'l of such agency ol^ agenc'ies
must be oÉt.i;;J befone City can execute this document'

2g, The Golf Association shaì.l, at all reasonab'le t'imes,
a I I ow author i zea repnesent'at i ves of the Department of
Environmenta'l Qua'l 'ity and/or the City:

a.ToentenupontheGolfAssocìation'spnemiseswhene
anEffluentsQunceordisposaìsystemis'located;

b. To 'inspect any equ i pment requ i r ed by th j s agneement '

city and the Go'lf Association maintain the right and

to revjew and update this agneement each year'29. The
prìv'i lege

-7-
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IN WITNESS
i nstnument
the day and

BY:
ol^

Attest

STATE OF OREGON

JOSEPH I NE COUNTY

WHEREOF, the Parties hereto
to be executed bY their dulY
yean f irst above wnitten'

have caused
author i z ed

this
officers as of

CITY:
City of Cave Junction,
A mun i c'ipa I corPorat i on
the State of Oregon

on the day above, PersonallY aPP

GOLF ASSOC I AT I ON :

lllinois ValìeY Go'lf
Association, lnc.,
An Oregon Cot Poration

-2
BY:

Pnes i dent

BY:
Secr et arY

DATE: '75
eaned the above named James
of the citY of Cave

the I ì I inois Val leY Goìf
ry of the I I ì inoìs Val leY
e the for egoing instrument to

ln

rR

)
)
)

ss.

No
My

I ic
Commission

1Y for Oregon
Ë"pr;";:. ¿'Jî-ai@

-B-
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EXllrBrl ,,À,' TO
LET\SE ÀND

Sljh'ER IiFFLUEN'I' USIJ AGRDEI,ÍUNT
I3Y .¡rND BÈ-TI{EIj¡¡ Tilc çITy Ol¡ CÀVE JUNCTION

^ND 
L'ilE ILLI¡tOrs vÀLLDy COLtr 

^ssocrATION, 
INC.

IXIIIBIT "A"
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Properfy Information

North Latitude
4210 40.9426

West Loneitude
t23 38 s9.6092
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STATE
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PROPERTY FLAGS
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3908 1600000804

PRTVATE

ILLINOIS VALLEY GOLF ASSOC INC

25320 REDWOOD HWY
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CAVE JUNCTION
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