
January 31, 1995 

Mr. Chuck Clarke, Regional Administrator 
U. S. Environmental Protection Agency, Regicin X 
1200 Sixth Avenue 
Seattle, Washington 98101 

DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

Re: TMDL Submittal for the Coquille 
River and Estuary 

Dear Mr. Clarke: 

In accordance with 40 CFR §130. 7(d) and Section 303(d) of the Clean Water Act 
(33 W.S.C. 1251, et. seq.,), the Oregon Department of Environmental Quality 
submits for your review and approval the final Total Maximum Daily Load 
(TMDL) and associated Waste Load Allocations (WLAs) and Load Allocations 
(LAs) for the Coquille River and Estuary as being established at a leveJ 
necessary to meet the applicable water quality standards with consideration of 
seasonal variation and a margin of safety. Ambient water quality monitoring 
indicates that the Coquille Estuary and portions of the north and south forks 
experience periodic low levels of dissolved oxygen (DO). 

The Department has worked with the cities of Coquille, Mrytle Point and Bandon 
over the past several years in developing this TMDL. The treatment facilities for 
Coquille and Myrtle Point currently operate under Stipulated and Final Orders 
(SFO), which describe interim effluent limits and provide time tables for 
complying with state regulations. A mixing zone study and the Department's 
analysis demonstrated that Bandon's discharge did not significantly affect DO in 
the water quality limited section of the Coquille River. 

The SFO developed for Coquille requires removing combined sewer overflows 
(CSOs) and measuring sewage effluent flows after the CSOs have been 
removed. The SFO further requires identifying and evaluating alternative 
strategies for achieving the WLAs. The Coquille TMDL wasteload allocations 
are dependent on effluent flow and limit both carbonaceous and nitrogenous 
oxygen demand . The WLAs are defined and remain as initial allocations at this 
time. The WLAs provide guidance for developing and evaluating alternative 
strategies to achieve limits. The WLAs for this TMDL may shift loads between 
the carbonaceous and nitrogenous components of the ultimate oxygen demand 
or may modify effluent quality limits due to changes in discharge resulting from 
CSO control. Any modification developed pending review and approval of the 
facilities plan will have public review and be submitted to the EPA for review"'---. _____ _ 
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Although modifications to WLAs may occur, the TMDL impact to receiving water 
will not change. The Department requests that the TMDL be app'roved in time 
for facility plan preparations. The SFO developed for Myrtle Point is being 
amended to allow for work completion once the TMDL is approved. 

In regard to the nonpoint source assessment made of the Coquille River and 
Estuary, the following has been accomplished: extensive data has been 
gathered; partnerships have been developed with the local watershed programs; 
funding for watershed programs have been received; and projects have been 
developed and implemented. Additionally, the Department now has a locally 
based staff person. Increased and improved interaction and communication 
continue to occur. Enclosed for your information is a copy of the Coquille 
Watershed Work Plan developed by the Department's regional office. 

Please contact Mr. Robert Baumgartner at the Department's Northwest Regional 
Office (229-5323) if you should have further questions or need clarification about 
this proposed TMDL. 

/ko 

Enclosures: 
Coquille River and Estuary TMDL 
Coquille Watershed Work Plan 

cc + enclosures: 
Water Quality Division, DEQ 
Western Region Office, Eugene, DEQ 
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COQUILLE WATERSHED WORK PLAN 

INTRODUCTION: 

This plan sets forth a strategy which will assist the Department in coordinating 
319 non-point source program efforts with other natural resource management 
activities occurring within the Coquille River Basin. The plan conforms with the goals of 
the local watershed association who is actively coordinating activities and providing for 
the identification, prioritization, and implementation of large scale restoration and 
enhancement actions on both private and public lands. 

Natural resource management of a watershed necessarily must take a broad 
perspective, linking ownerships, uplands and riparian areas, and economic and social 
stability. Resource management is influenced by social issues that are constantly 
changing. The issues that have driven the development of this association include 
declines in the forest and fisheries resources, associated instability in local, state and 
national economies, and communities, and concern about the stability of ecosystem 
structures, functions, and processes. A primary issue of today is natural resource 
management in relation to declines in anadromous fish. 

Habitat for fish in Southwestern Oregon has been shown to be severely limited 
by several factors including elevated summer temperatures, lack of channel diversity 
and instream structure, and the losses of functional wetland floodplain winter rearing 
habitat. Portions of the Coquille River system have been identified as water quality 
limited by the Department and waste load allocations (WLA) are currently being 
assigned. No waste load allocations will be specifically defined for the NPS 
contribution but, NPS efforts will target, where possible, factors affecting TMDL 
priorities. 

The following pages outline possible strategies within which the Department can 
partner to help address limiting factors of both the fishery and water quality. · 
Implementation funds to accomplish these goals will-continue to be requested from a 
variety of sources including the 319 program. 

Landowner cooperation and stewardship commitment are vital to the process of 
resource management and enhancement on private lands. The landscape based 
approach documented herein identifies current conditions, processes affecting those 
conditions, and critically impacted river zones. This approach will promote the 
development of enhancement opportunities with cooperating landowners thereby 
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allowing other area landowners to see projects on the ground within their watersheds 
and provide opportunity to recruit adjoining landowners who see the positive benefits of 
these projects. This opportunistic recruitment approach will facilitate the eventual 
treatment of complete watersheds through time. This follows the same cooperative 
approaches utilized in previous Near Coastal Waters and 319 program efforts 
facilitating resource management and enhancement activities within Palouse and 
Larson Creeks also within Coos County. 

Clearly Defining the Landscape Based Approach: The complete enhancement of this 
river system will spring from working with individual cooperative landowners. By 
providing widespread demonstration work in several drainages, landowners will see the 
benefits of enhancement first hand. These demonstration projects, and the landowners 
involved in them, are the landowner recruitment tool of the future. 

The most prominent conditions affecting resources in most areas of this river 
system are not exclusive to each drainage. This approach identifies "zones" within the 
system where selected project types are almost universally needed.• Documented 
criteria will act as guides to assure project types are appropriate for a given site. 

By allowing the latitude to work on a landscape based scale, we can address 
problems directly. By working in this manner we can maximize production around 
cooperative landowners, demonstrate enhancement in the communities where people 
live, and continue to work towards more healthy ridge top to ridge top watersheds. 

A broad partnership of cooperative project sponsors and funding entities have 
been identified to facilitate the implementation of these enhancement activities. Strong 
support of community landowners, volunteers, students, and service clubs will provide 
broad-based local support for the strategy. The promotion of continued stewardship 
and private landowner involvement and the development of all educational 
opportunities are key to this proposal. 

The local council envisions maximizing resource and economic benefits. Goals 
include water quality conditions that will meet the Clean Water Act standards, 
enhanced native fish survival and production, and an understanding and acceptance of 
the need for sustainable economic activities representing resource conservation. 
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Linkages to Existing Programs: The Coquille Watershed Council has show leadership 
in coordinating the wide array of existing enhancement programs currently in place. 
Excellent interagency and interprogram coordination currently exists and will be 
invaluable to accomplishing the proposed enhancement efforts. Under these 
processes the 319 program becomes a partner within many other efforts. Some of 
these efforts are identified below: 

Coquille Watershed Associations. This organization is a nonprofit group 
formed to actively engage in the evaluation and enhancement of the Coquille 
River. The association is comprised of a diverse array of participants with broad 
reaching backgrounds and affiliations. The goals include defining enhancement 
goals, developing enhancement strategies, the active promotion of on the 
ground enhancement projects, and provision of coordination and administrative 
support for private landowners wishing to participate in enhancement activities. 

The Coos County Watershed Coordinating Authority (CCWCA). The 
CCWCA is a board of people appointed by the Coos County Commissioners to 
coordinate activities common to several watershed associations within Coos 
County. This watershed group includes concerned citizens from both public and 
private sectors. 

The Bureau of Land Management (BLM) and the United States Forest 
Service (USFS) are actively involved in implementing "Jobs In The Woods" 
enhancement strategies. The lnteragency Forest Ecosystem Management 
Assessment Team (FEMAT) in the South Coast area has selected portions of 
both watersheds as key watersheds in which to focus watershed analysis and 
enhancement efforts. Both of these agencies are actively participating on the 
technical advisory committee as well as providing technical assistance for 
project design and implementation. 

Oregon Department of Fish and Wildlife (ODFW). ODFW provides a variety 
of program approaches to enhance fish habitat on private lands in Coos County. 
The ODFW continues to sustain an active focus on these systems for both 
evaluation and enhancement opportunity. ODFW recognizes that significant 
habitat changes are a concern to the maintenance of healthy and diversified 
populations of fish and are cooperating fully with other entities at the federal, 
state and local levels to implement laws and develop coordinated resource 
management programs that protect fish and wildlife habitat. The ODFW is 
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currently working to manage the hatchery program to preclude negative impacts 
upon native fish populations. 

Coos County Soil and Water Conservation District (SWCD) and Soil 
Conservation Service (SGS). The local SWCD and SCS work in partnership 
with landowners to provide agronomic and agricultural technical assistance 
where requested. Part of this service includes locating funding sources for 
projects. This organization is coordinating Hire the Fishermen program efforts 
providing a huge boost of labor resources for both councils. 

Agricultural Stabilization and Conservation Service (ASCS). The ASCS 
provides a funding mechanism through which approved practices designed to 
protect water quality and improve agricultural and timber management activities 
can be implemented. 

Oregon Department of Forestry (ODF). The ODF administers the Forest 
Practices Act, thus, providing a major influence on upland management 
activities. In addition the ODF administers three programs - the Forest 
Incentive Program, the Agricultural Conservation Program, and the Stewardship 
Incentive Program (SIP) - which focus on reforestation, stand improvement, and 
land stewardship. The Stewardship Incentive Program is a cooperative 
agreement between ODF, ODFW, and private landowners to complete projects 
such as instream enhancements when large equipment is present. 

Bring Back the Natives. The Bring Back the Natives Initiative is a national 
effort by the National Fish and Wildlife Foundation (NFWF), the US Department 
of Agriculture's Forest Service (USFS) and the Department of the Interior's 
Bureau of Land Management (SLM) to restore the health of entire riverine 
systems and their native species. The NFWF supports a comprehensive 
watershed level approach and will match secured non-federal project dollars for 
the funding of enhancement efforts on both public and private lands. 

Ports of Coquille and Bandon. These port authorities are actively involved in 
development and implementation of enhancement projects. 
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Oregon State University Extension (OSU), Sea Grant. The OSU Extension 
Service provides technical assistance to land owners developing or 
implementing enhancement projects. A forestry extension agent is available to 
assist in planting designs and a watershed agent is available to assist in 
watershed planning and project recruitment and design. This agency has 
provided leadership promoting council formation and continues to actively 
participate in the development of educational and outreach tools as well as 
enhancement projects. 

Oregon State Department of Agriculture (ODA). The ODA provides 
enforcement authority through their Confined Animal Feeding Operation (CAFO) 
permitting process. The implications of the newly established SB 101 O are not 
yet fully understood. This program should provide a more direct involvement by 
ODA in NPS issues relating to agriculture. The ODA Plant Conservation Biology 
Program is responsible for issuing permits that impact threatened and 
endangered plants and has an ongoing research program for identifying 
management needs of state candidate and listed species. This program can 
offer limited assistance to land owners to identify and manage rare species and 
their habitat. 

Friends of the Coquille. The Friends are an environmental organization 
actively involved in promoting restoration and stewardship. They are also 
working to establish an educational program for local schools. 

Salmon Trout Enhancement Program (STEP). This group works closely with 
the ODFW to promote fishery enhancement through both habitat improvement 
and hatchery fish management. The group is composed of dedicated volunteers 
promoting on the ground habitat enhancement. 

Coos County. Coos County government has provided administrative support to 
the CCWCA. They have offered support and facilitation for planning of 
enhancement efforts and have provided Regional Strategies funding to ODFW 
for habitat enhancement. 

The Presidents Forest Ecosystem Management Assessment Team (FEMAT) 
identified portions of both the Coos and Coquille Rivers as key watersheds. 
This action has resulted in watershed analysis planning and a focused targeting 
of restoration funding. 
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Coastal Zone Management Act- 6217 (CZMA). The CZMA is currently being 
developed and will provide enforceable management measures to address 
identified NPS issues. These management measures will be implemented 
through a variety of avenues currently being investigated. 

Governors Watershed Enhancement Board (GWEB). GWEB provides state 
lottery funding opportunities for a variety of enhancement activities. GWEB 
funding has been a valuable asset in the past in facilitating on the ground 
enhancement efforts. 

Landowner Associations. Such as: Small Woodlot Association, Cattleman's 
Association, Grange, Dairy Farmers Association, Society of American Foresters, 
Associated Oregon Loggers, Douglas Timber Operators, Bandon Fisherman's 
Association. Councils will continue to work with these groups to promote 
enhancement, develop ideas, and provide information to facilitate understanding 
and acceptance of council goals. 

BASIN DESCRIPTION: The Coquille River has been identified as both water quality 
(DEQ) and habitat (ODFW) limited. These limitations directly effect the health of many 
fish species, especially Coho Salmon. Coho Salmon were recently proposed for listing 
under the endangered species act by both the Oregon Trout and Pacific Rivers 
Council. Key watersheds identified as vital to the survival of the fishery have been 
identified on federal land ownerships within these basins. 

The 1059 square mile Coquille River Basin is the largest river and stream 
system in the South Coast Basin of Oregon conversely providing one of the smallest 
estuaries in the state. The geophysical and mechanical characteristics of this 
watershed contributes to high rates of sediment production, transport, and deposition. 
It provides highly erodible naturally occurring regional soils, and extensive and steep 
uplands. Risk of mass soil movement has increased as a result of land disturbing 
activities, high rainfall amounts delivered through intense rainfall events, and the 
removal/lack of functional riparian zones. 

Sediments deposited in main river channels cover spawning gravels, aggrade 
low-gradient reaches of streams, and provide fine sediment loading at the head of tide 
contributing to low levels of dissolved oxygen. Channel filling has resulted in losses of 
deep water habitat and elevated temperatures in historically productive low gradient 
areas. 
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The mid-slope portions of this watershed, situated above the head of tide and 
below the forested uplands, are characterized by linear alluvial valleys which support 
mixed uses including small woodlot management and extensive agricultural activities. 

Significant reaches of the lower river are tidally influenced. This tidally 
influenced portion of the river supports both extensive agricultural management 
activities as well as urban and rural residential activities. This area historically 
functioned as a rearing area for juvenile fish but current conditions have severely 
reduced rearing in this zone. 

Dredging, filling, and diking began in the late 1800's and has resulted in 
extensive losses in salt marsh areas. Despite these substantial changes, this estuary 
still provides important habitat for many fish and shellfish species. 

Federal agencies manage significant portions of this watershed with Bureau of 
Land Management ownership in sections interspersed within private ownership, 
creating a "checkerboard" pattern across the landscape. The Siskiyou National Forest 
represents a contiguous large block ownership in the headwaters of the South Fork of 
the Coquille River. Approximately 70-80% of this basin is actively managed for 
commercial timber production. 

Despite these fragmented landscape patterns this basin can potentially provide 
crucial connectivity for flora and fauna dispersal between adjacent and more 
contiguous ecosystems and landscapes. Although federal lands currently offer core 
refuge and habitat for the fishery, continued restoration is needed and will be provided 
through current "Jobs In The Woods" and other restoration funding opportunities. 
Ideally, these core areas would be extended to include private ownerships lower in the 
watershed in order to improve water quality and migration, holding, and winter and 
summer rearing conditions. 

WATER QUALITY: 

Assessment by Gradient Zone: A recent study of factors potentially limiting natural 
production of Oregon Coastal Streams indicates that spawning and rearing habitat are 
moderately-to-highly limiting for native anadromous fish in this system. Rearing habitat 
components identified as highly limiting include channel complexity, temperature, flood 
plain, and wetland components. These limiting factors reflect conditions resulting from 
both extreme natural events and the land management activities of post European 
settlement to modern day. 
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The cumulative geological and physical impacts of changes in watershed habitat 
and water quality conditions have resulted in severely declining populations of native 
anadromous fish. Although this system ranks high in current statewide assessments 
for fishery production, some run numbers have been declining, resulting in coho stocks 
being petitioned for listing under the Endangered Species Act. Fall Chinook have seen 
increasing numbers through the last thirty years. Existing fishery conditions in large 
part allow focus on the enhancement and enhancement of a currently viable fishery. 
Fish species of concern include coho salmon, fall chinook, spring chinook, winter 
steelhead, resident and sea-run cutthroat trout, and other miscellaneous species. 

Low and Mid Gradient Zones: Within low and mid gradient zones factors documented 
through monitoring as limiting to water quality include high water temperatures, high 
levels of fecal coliform, depressed levels of dissolved oxygen, and high turbidity and 
sediment loads. Elevated water temperatures in large part can be attributed to losses in 
functional riparian areas combined with low summer flows, elevated levels of fecal 
coliform result from several factors including raw sewage discharge from sewage 
treatment plants during rainfall events, in channel stock watering, as well as intermittent 
discharges from confined animal feeding operations. The lower end of this zone begins 
to show depressed levels of dissolved oxygen resulting from elevated temperatures, 
organic loading and elevated sediment oxygen demand. Active bank erosion within the 
Coquille contributes to high turbidity and sediment loading to the area just above the 
head of tide. Factors documented through habitat surveys as limiting to the fishery 
include reduction in summer rearing areas caused by elevated temperature, loss of 
deep pool holding habitat due to sedimentation and loss of woody debris, reduction in 
winter rearing areas through the loss of hydraulic roughness caused by the lack of 
instream structure throughout the system, barriers restricting fish passage resulting in 
the loss of viable instream habitat, low dissolved oxygen levels in holding areas for 
returning adults, and tide gates interferences resulting in both degraded water quality 
and loss of off channel and instream habitat. The effects tide gate structures have 
upon fish migration is poorly understood. Physical and water quality impacts need to 
better defined. 
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High Gradient Zones: Within higher gradient landscape zones factors documented 
through habitat surveys as limiting to the fishery include reduction in winter rearing 
areas caused by changes in and losses of wetlands and off channel habitat functions, 
the lack of instream structure, elevated water temperatures, and reductions in spawning 
areas and sedimentation of existing spawning gravels as a result of both upland 
disturbances and loss of channel complexity. Although the Coquille River has been 
historically sediment productive elevated turbidity and sediment loads in all zones can 
be attributed to the effects of several factors including road building, recent 
disturbance, and active bank erosion. 

Wetlands and Floodplains: Wetland and floodplain losses are severe. A review of 
historical documentation for the Coquille system identified enormous wetland losses. 
Wetlands function to provide slack water refuge for juvenile fish during high water flow 
events. The predominant loss of functioning wetlands has occurred through the 
severing of tributary floodplain connectivity resulting in corresponding fish habitat 
losses in the midslope and tidal portions of these systems. In contrast, the construction 
of drainage ditches may be providing off channel habitat not present in historical times 
if managed to maximize benefits. Although the installation of tide gate boxes onto 
tributary/main stem confluences may serve to constrict and obstruct flows draining from 
flooded wetlands these structures do serve to negate historic tidal fluctuations and salt 
water infringement into these areas. Through the careful management of ditching and 
tide gate activities benefits might be realized. This loss of connectivity to floodplains 
and wetland areas has resulted in accelerated sedimentation into tributary stream 
channels decreasing the natural application of upland sediments to wetland areas 
through flood events. As a result the agricultural community invests heavily in the 
removal of accumulated sediments and their disposal. 

Elevated Temperatures: Elevated stream temperatures in large part can be attributed 
to losses in functional riparian areas combined with low summer flows. Temperatures 
are already approaching problematic levels as water flows from forested high gradient 
areas. Low and mid gradient zones often display temperatures identified as lethal to 
the fishery for significant portions of the warm season. 

Low Dissolved Oxygen: Low dissolved oxygen levels appear to be magnified as a 
result of elevated temperatures and heavy organic loading to head of tide areas. The 
total maximum daily loading (TMDL) study conducted by ODEQ within the Coquille 
system will result in the establishment of point source waste load allocations (WLA). 
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Invertebrate Populations: Factors documented through monitoring as limiting to 
invertebrate populations within all zones include high water temperatures, high turbidity 
and sediment loads, and the loss of channel diversity. Reductions in invertebrate 
populations can be largely attributed to increased sedimentation, elevated 
temperatures, and loss of channel diversity. 

Streambank Erosion: Loss of land through streambank erosion is problematic in many 
areas. Early historical accounts identified portions of the channel as a meandering 
stream. Although streambank erosion is often observed in meandering systems, 
stream channels are severely eroded in many mid and low gradient portions of the 
system. Factors observed as contributing to loss of land include long-standing land 
uses resulting in changed riparian vegetation. These changes have exacerbated 
degradation of stream corridors and channel banks. Historical splash damming in 
combination with wood and boulder removal has resulted in severe disturbance and 
down cutting of existing channels. Modifications of waterways have resulted in 
hydrologic changes. These changes tend to increase peak flows and sedimentation. 
In many cases channel width has significantly increased, depth decreased, and water 
quality degraded. Many tributaries have been channelized and tributary floodplain 
function has been decoupled or disconnected. 

Uplands: Assessment of upland vegetation, soils, and resources is not yet complete. 
Parametric information is now being complied by agency personnel in conjunction with 
local council efforts to update action plans. These parameters will include by 
subwatershed; vegetation types, vegetative types by age class, soil series, geological 
hazards, total acres, total square miles, roads per mile, roaded miles, road surface 
type, road proximity to stream, number of road crossings, percent slope class, soil 
stability, plant series, percent land base in land use categories, fire frequency, fire 
occurrences, forest lands by rotation age, non grazed versus grazed agricultural lands, 
recommended animal units per steam, agricultural converted forest lands, land 
ownership fragmentation by zone, and federal forest (FEMAT) land allocations. The 
Soil Conservation Service is planning to conduct a Basin Study to evaluate many of 
these parameters. 
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ENHANCEMENT STRATEGIES: The local council has proposed a landscape-scale 
enhancement program for this system. The landscape based approach identifies vital 
enhancement components for broad areas of private land ownership. This proposal 
focuses on restoring watershed health, sub-basin by sub-basin, in the tributaries of the 
Coquille River. The proposal is designed to provide water quality and stream flow 
improvements and enhancement of stream habitat for a variety of anadromous and 
other aquatic species with a focused enhancement approach to address the needs of 
Coho Salmon. This approach is consistent with the Coastal Zone Management Act and 
provides the following components: 

• Prioritize watershed actions. This enhancement strategy will utilize a 
methodical watershed approach depending upon water quality and fishery 
monitoring information to prioritize sub basin enhancement potentials. These 
tributaries have been further prioritized utilizing landowner cooperation and high 
landowner stewardship incentives. 

• Build upon mutually acceptable enhancement approaches with the potential 
to improve natural resources and support other beneficial uses. 

• Reestablish and diversify riparian areas thereby reducing sedimentation and 
summer rearing temperatures. 

• Improve the flow and precipitation monitoring network. Current 
measurement of flow and precipitation provide limited coverage. This monitoring 
network will need to be expanded to provide coverage of representative basins 
(geology, size, etc.) to allow modeling in the future. Through better 
documentation of flow and precipitation water quality issues can be better 
defined and flow response to projects can be documented 

• Provide off channel stock watering where possible or provide stock access 
to instream watering through keyholes where fencing is utilized to protect 
riparian plantings. 

• Establish winter rearing habitat by constructing off channel ponds and 
developing side channel/ditch opportunities. 

• Add instream structure and complexity to provide needed living area and pool 
habitat. Introduction of structure and diversity will allow reductions in flow 
velocities, settling of sediment loads, and recruitment of gravels. 
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• Re-vegetate main-stem reaches to reduce bank erosion and improve 
sediment bedloading. Plant selected mainstem sites to restore riparian 
vegetation and slow bank erosion. 

• Apply soft erosion control approaches to badly eroding streambanks utilizing 
soil bioengineering, resloping for plantings, and barb structure techniques. Barb 
structures will be designed to mimic historical boulder conditions serving two key 
functions - divert and dispense velocity and replace channel diversity for fishery 
habitat needs. Base all treatments on an understanding of the natural 
meandering processes functioning within the system. 

• Address upland sediment source treatments to reduce sediment loading in 
the system. This approach will most directly impact road maintenance and 
closure. Provide evaluations of sediment production that include natural 
sediment processes as the Coquille River was historically documented to be 
very sediment productive. 

• Correct man caused fish passage problems through active culvert and tide 
gate retrofit programs. 

• Coordinate multi- agency programs and budgets to get the job done. Multi
agency support allows a broad-based approach to project recruitment and 
development. The enhancement strategy will allow an effort focused on private 
lands to run concurrently with federally funded programs occurring on public 
lands in upper watershed areas. 

• Promote stewardship through public involvement. Many of the proposed 
enhancement components will encourage ongoing landowner maintenance. 
Restoration projects implemented on private lands allow landowners to become 
aware of environmental concerns and possible _enhancement prescriptions. In 
addition, volunteers will be utilized for retreatment of plantings as necessary. All 
educational opportunities will be maximized. 

• Coordinate to expedite and streamline necessary permits. Multi- agency 
involvement in scoping and streamlining the permit process will be essential at 
the conceptual phase of project planning. This component is vital to the private 
landowner participation. 
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• Monitor responses of both water quality and fish populations to 
enhancement efforts. This monitoring effort is an essential element in order to 
demonstrate recovery. 

• Refer to Model Restoration Work in the Region to Design and Refine the 
Strategy. Model enhancement projects have been implemented in the Palouse, 
Larson, and Tioga Creeks and in both the Coos and Coquille Rivers. Many of 
the proposed approaches outlined within this document are extensions of 
ongoing successful enhancement techniques. 

The Council will act quickly to accomplish enhancement tasks and demonstrate 
success within the community thereby demonstrating that they are an action orientated 
organization. The Council will work with private land managers to develop site specific 
management proposals to implement enhancement activities in sub basins. The 
council will strive for on the ground enhancement based on sound planning. 

PRIORITIZATION SCHEMES: The Council will apply the following criteria for selecting 
and prioritizing enhancement activities: 

• Landowners desire enhancement projects on their properties 

• Landowners stewardship incentives are high, the landowner can provide in-kind 
services such as labor, equipment and materials, or desires to provide long term 
maintenance and/or monitoring 

• Fish stocks are at risk and/or water quality is limiting 

• Project can improve fish populations, water quality, or instream flows 

• Projects have educational or demonstration potential 

• Other enhancement work has already been completed in the watershed and/or 
current partnerships are strong 

• Opportunity exists to treat/restore complete watersheds 

• The watershed contains protected core refugia for fishery stocks and 
enhancement actions can further build on these conditions 

Prepared by the Oregon Department of Environmental Quality 

COQUILLE WATERSHED WORK PLAN 

Page 13 

January 1996 

\ 



• Water quality and fish monitoring data clearly guide the selection of 
enhancement approaches to target critical fishery or water quality needs in the 
drainage 

• Opportunities exist for cooperative funding 

• Projects can be designed to be compatible with site dynamics: flooding, debris 
flows, and other landscape-scale processes 

• Concentrate on Private Lands in the Watershed. There is agreement that 
streams in private lands should be the focus of Watershed Health enhancement 
funding. In many cases private landowners and managers are lacking the 
resources to implement needed habitat enhancement. Concentrating on private 
land will help these owners improve the overall level of aquatic management 
within the watershed and reduce dependence on federal land to provide these 
characteristics. 

• Develop Design Guidelines Which Can be Fine-Tuned at Each Working 
Site. Working land-owner to land-owner in this fashion requires a flexible 
enhancement design which is guided by over-arching design principles, yet 
which allows site-by-site adaptation. This proposal reflects such an approach, 
and will allow program managers to apply a enhancement program at a 
landscape level with willing landowners. Model on the ground enhancement 
efforts have shown that once a few demonstration projects have been completed 
in a watershed, adjacent landowners are often willing to sign on to the program. 
For example the erosion control project implemented near Sturdivant Park in 
Coquille is serving as a positive example as to the effectiveness of both 
structural and vegetative solutions to erosion. Several other landowners have 
inquired about applying these techniques on their lands. 

• Work Watersheds From the Top Down. Stream corridors through alluvial 
valleys can be worked from the top down, so that the benefits of upstream 
rehabilitation will accrue to downstream conditions. 
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Mechanism For Updating The Watershed Action Plan: Watershed Action Plans are 
"living" documents, subject to change as new information becomes available through 
monitoring and assessment, and as projects are completed. Improved information on 
the condition of the watershed and actions required will accumulate continually. As 
watershed analyses (mandated of federal land managers by FEMAT) are completed 
this information will be analyzed by the Technical Advisory Group and 
recommendations made to the Executive Council. Large industrial landowners are also 
accumulating valuable information on watershed conditions. On a voluntary and 
cooperative basis this knowledge will also serve as a basis for an update. All 
association members will be responsible for reviewing research publications and other 
sources and providing the association coordinator with references or copies of 
pertinent documents. 

New information needs to be included in the watershed action plan at all levels, 
especially the working assessment and watershed health strategy. This will be a fixed 
discussion item at the periodic Technical Advisory Group meetings and assessments 
made ,as to the need for and the urgency of incorporating this information into the 
Action Plan. At a minimum, the full Association will be informed of findings that may 
affect the activities of individual members. 

The above actions will be done in such a manner that the actual update of the 
Action Plan will be relatively easy to accomplish. One annual update will be scheduled. 
Interim updates will be scheduled to take advantage of funding opportunities or 
important new information. 

Temperature management plans will be designed to specifically address 
elevated temperature conditions so widespread within this watershed. These plans will 
incorporate a top to bottom approach within watersheds to address this limiting factor. 

Recovery planning for Coho Salmon will be incorporated within action plans 
throughout the next year. DEQ staff will work to assure water quality is appropriately 
addressed within this planning process. 

Landowner Memorandum of Agreement: All implementation projects will identify 
landowner components per individual signed agreements. Landowner agreements will 
be designed on a site specific and project specific basis. As noted in the criterion for 
selection of enhancement sites, landowner agreement and stewardship incentives must 
be secured prior to project implementation. Landowner agreements will identify 
commitments made by the landowner regarding long term project, maintenance, and 
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monitoring. Those projects identifying strong landowner commitment will be given 
priority for funding assistance. It is not the intent to make long term landowner 
agreements or commitments burdensome but rather to identify sustainable projects with 
the potential to yield measurable long term improvements and to raise landowner 
comfort with long term project commitments. 

NPS OBJECTIVES: 

Task #01: Provide technical support to the local council, focusing efforts on NPS water 
quality concerns. Update regional assessments, strategies, and action plans for NPS 
control. These strategies/action plans will identify issues of concern, opportunities for 
progress, objectives for water quality protection and enhancement, project proposals, 
and funds needed. These action plans will be further developed with extensive 
involvement of other local/regional partners, OEQ NPS staff, and input from other 
federal, state, and local stakeholders. These documents will need to remain dynamic 
allowing detailed information to be incorporated through time as it becomes available 
regarding specific basins. 

Description: Strategies have been prepared by the watershed council with input from 
watershed technical advisory groups, DEQ regional and headquarters personnel, and 
staff from other agencies. Current strategies describe area geography, hydrology, and 
biology, summarize present conditions and desired future conditions, identify 

watershed enhancement and NPS control opportunities, and propose partnerships, 
funding sources, and desired timelines for implementation. Updated strategy 
documents will incorporate new information as it becomes available. For example, key 
watershed analyses prepared by federal agencies will be incorporated as they are 
completed. GIS mapping will also be incorporated as it becomes available. Staff will 
target the development of temperature management plans within watersheds to 
address elevated temperature issues. In addition, staff will coordinate closely with 
councils as they work to develop recovery plans to address the listing of Coho Salmon 
as a threatened specie. 

Strategy updates will be prepared in close coordination with the local council 
membership and interest groups, providing an opportunity for community involvement 
and education. The strategy document will ultimately be the compilation of many 
detailed individual watershed or sub-basin strategies for that region. It will be used to 
guide the multi-year investment of 319 grants and other funds and will serve as a 
vehicle for coordination with citizens and agencies interested in regional water quality 
issues. 
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Task #02: Continue to implement and monitor 1995 319 project targeting 
enhancement opportunities within hydromodified systems. 

Description: A 1995 grant awarded targeted implementation of enhancement 
opportunities within hydromodified systems. This project was not fully implemented 
within FY 1995 and will require additional staff effort in FY 1996. Staff will focus upon 
the completion of project implementation, effectiveness monitoring, and possible BMP 
development. 

Task #03: Continue to administer and provide oversight for Northwest Economic 
Adjustment Initiative (NEAI/SCERT/319) funded projects. 

Description: A total of four projects were implemented within the South Coast region 
utilizing NEAi funding in FY 1995. Additional project funding may be targeted for this 
region in FY 1996. Ongoing oversight will be required to assure project success. Staff 
will provide administration, oversight, and guide effectiveness monitoring for these 
projects. 

Task #04: Continue to actively participate in the joint ODFW/DEQ enhancement 
project funded jointly through Oregon's Watershed Health Program (WSH) and EPA 
CWA 319 program. 

Description: The joint ODFW/DEQ project targets implementation of a variety of 
stream enhancement components within the Coquille watershed. It is predicted that 
319 funding will be granted to continue this effort through July of 1997. The 
implementation timeline for WSH program funding has been extended through July of 
1997. Staff will continue to actively participate in project administration and oversight, 
site development, project implementation, labor and resource management, and 
baseline and effectiveness monitoring. 

Project components encompass utilization of inmate labor and private contractors to 
install 20 miles of fencing along riparian zones, plant and maintain plantings within this 
20 miles, establish at least 1 0 off channel stock watering sites, construct 1 0 off channel 
rearing ponds, and to install various instream structures where complexity is needed. A 
significant portion of this work has already been completed and the remainder of the 
project will be completed by July 1997. 
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Task #05: Implement 1996 319 funded project working in cooperation with local 
councils. 

Description: FY 1996 319 funding is expected to include an allocation targeted 
towards the support of watershed council priority projects. Staff will work with councils 
to develop project sites and proposals, provide oversight and administration, and to 
guide related baseline and effectiveness monitoring. 

Task #06: Continue to identify implementation opportunities, provide oversight, and 
administration on 1993-1995 carry over projects . 
Description: Restoration and enhancement activity has been high on the South 
Coast. Funding from diverse sources has been integrated to accomplish substantive 
restoration and enhancement projects. As a result of diverse funding availability some 
early NCW and 319 funding targeting projects has not been fully utilized or 
implemented. Staff will work to assure that carry over funding is fully utilized to target 
priority sites identified this FY. In addition, staff will continue to provide oversight and 
administration for ongoing projects funded through the 319 program in 1993-1995. 
Some project components such as monitoring may carry over beyond the end of FY 96. 

Task #07: Continue to provide basin wide monitoring of temperature and sediment. 

Description: These monitoring activities are conducted by part time staff. Results 
collected within the Coquille s.ystem have been successfully applied to target critical 
project sites. 

Task #08; Education: This position will work to develop and provide educational 
information regarding NPS pollution sources, limiting factors, and best management 
practices to community, landowners, and watershed councils. 

Description: This task will be accomplished through information sharing through 
councils, wide community review of documentation, data collection, and project 
implementation, Projects implemented will be fully utilized for their educational values 
including tours and case studies. The position will coordinate with other efforts (OSU 
extension, community college, council educational sessions, etc.) targeting the regions 
educational needs. Staff will work to assure that NPS pollution is addressed in educational 
materials during their development. Staff will respond to requests from local schools for 
educational assistance as time allows. 
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Oregon's Total Maximum Daily load Program 

OVERVIEW 

BENEFICIAL USES 

T he quality of Oregon's streams, 
lakes, estuaries, and groundwaters 
is monitored by the Department of 

Environmental Quality (DEG). The informa
tion collected by DEG is used to determine 
whether water quality standards are being 
violated and, consequently, whether the 
beneficial uses of the waters are being 
threatened. The beneficial uses include 
fisheries, aquatic life, drinking water, 
recreation, shellfish, irrigation, hydro
electric power, and navigation. Specific 
State and Federal rules are used to deter
mine if violations have occurred: these 
rules include the Federal Clean Water Act 
of 1972, Oregon's Revised Statutes (ORS), 
and Oregon's Administrative Rules (OAR 
Chapter 340). 

WATER QUALITY LIMITED 
STREAMS AND TOTAL 
MAXIMUM DAILY LOADS 

T he term water quality limited is 
applied to waterbodies where re
quired treatment processes are 

being used but violations of water quality 

standards occur. With a few exceptions, 
such as in cases where violations are due 
to natural causes, the State must establish 
a Total Maximum Daily Load or TMDL for 
any waterbody designated as water quality 
limited. A TMDL is the total amount of a 
pollutant (from all sources) that can enter 
a specific waterbody without violating the 
water quality standards. 

WASTELOAD AND LOAD 
ALLOCATIONS 

T he total permissible pollutant load 
is allocated to point, nonpoint, 
background, and future sources of 

pollution. Wasteload allocations are por
tions of the total load that are allotted to 
point sources of pollution, such as sewage 
treatment plants or industries. The waste
load allocations are used to establish ef
fluent limits in discharge permits. Load 
allocations are portions of the total load 
that are attributed to either natural back
ground sources, such as soils, or from non
point sources, such as agricultural or for
estry activities. Allocations can also be 
set aside in reserves for future uses. 



TMDL PROCESS 

T he establishment of TMDLs is re
quired by Section 303 of the Clean 
Water Act. The process of establish

ing a TMDL includes studying existing data, 

collecting additional data to answer specific 
questions, using mathematical models to 
predict the effects of changes in wasteloads, 
evaluating alternative strategies for imple
mentation, and holding public hearings and 
allowing public comment on the TMDL. 



Coquille River & Estuary 

Water Quality Report 

Total Maximum Daily load Program 

This report describes the work that the Oregon Department of Environmental Quality 
(DEQ) has conducted to address water quality concerns in the Coquille River and 
Estuary. The assessment is part of the Total Maximum Daily Load (TMDL) process 
within DEQ's Water Quality Program and reflects the State's water-quality-based 
approach to water quality problems. 

For more information on the 
State's TMDL Program, con
tact: 

Russell Hartling 

TMDL Program Manager 
Department of 

Environmental lluality 
811 S.W. Sixth Avenue 

Portland, OR 97204 
(503) 229-5287 

For questions regarding Permit 
Wasteload Allocations, contact: 

Robert Baumgartner 

Wll Technical Serv. Manager 
Department of 

Environmental lluality 
2020 SW 4th Avenue, #9.00 

Portland, OR 97201 
(503) 229-5323 

To receive additional copies of 
this or other TMDL reports, 
contact: 

Donna Kelly 

Distribution 
Department of 

Environmental lluality 
811 S.W. Sixth Avenue 

Portland, OR 97204 
(503) 229-5358 
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Coquille River & Estuary 

BACKGROUND INFORMATION 

The Coquille is the longest river in Oregon's 
South Coast Basin. Including the South Fork, 
which is one of the river's major tributaries, 
the Coquille measures almost 1 00 miles in 
length. The river drains a watershed that 
encompasses 1,05B square miles. The water
shed is predominantly mountainous with a 
narrow lowland valley region. Approximately 
three miles from the mouth, the river widens 
and empties into the long, narrow Coquille 
Estuary before entering the Pacific Ocean 
near the town of Bandon. The lower 37 miles 
of the river are tidally influenced. 

Rainfall in the watershed follows a seasonal 
pattern of wet winters and dry summers. 
Annual precipitation ranges from 50 to 100 
inches per year, with the largest amount 
occurring in the winter months. The Coquille 
has a mean annual discharge of 3,288 cubic 
feet per second or 2,400,000 acre-feet per 
year. Ninety percent of the discharge occurs 
between November and April. 

Many of the residents of the Coquille Basin 
live and work near the estuary. Development 
in the basin is concentrated in the commun
ities of Coquille (population 4,330), Myrtle 

* Sewage Treatment Plants. 
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Point (population 2,700), Bandon (population 
2,500), and Powers (population 750). Land 
use in the Coquille Basin is a mix of forestry, 
agriculture, and small communities. Approx
imately 76 percent of the land in the basin is 
forested. The vast majority of the forest land 
in the basin is designated for commercial har
vest and is held by the Bureau of Land Man
agement, the U.S. Forest Service, and by 
large industrial owners. Agriculture and live
stock grazing account for approximately 6 
percent of the land use. Agricultural land in 
the fertile river valley is used for dairy 
pasture, for hay and silage production, and 
for grpwing fruit, berries, and specialty pro
duce. Beef cattle and sheep graze in both 
valley and upland areas. Less than 5 percent 
of the ·basin is dedicated to residential, com
mercial, and industrial development, with 
"other uses" accounting for the remaining 13 
percent of the land. 

The economy of the basin is based largely on 
forestry, agriculture, and tourism. Many of the 
recreational and tourist activities in the basin -
such as harvesting shellfish, angling for anad
romous and resident fish, and boating - are de
pendent on the area's natural resources. Fish 
and wildlife are abundant in the basin. Near the 
estuary, eelgrass beds, wetlands, and tidal flats 
provide critical habitat and refuge for many 
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species of terrestrial and aquatic life. Many 
species use the estuary for feeding, spawn
ing, breeding, and nesting. 

WATER QUALITY CONCERNS 

Available Monitoring Data 

The Oregon Department of Environmental Quali
ty (DEQ) has monitored the ambient water qual
ity of the Coquille River and its tributaries since 
1976. Because of concerns related to low 
levels of dissolved oxygen and high levels of 
bacteria, DEQ initiated more extensive data 
collection in 1989: monitoring sites were lo
cated on all major tributaries to the tidally 
influenced lower 39 miles; on selected minor 
tributaries; in the ocean; at major point-source 
discharges; and at approximate one-mile inter
vals of the mainstem. During the intensive 
surveys, monitoring sites throughout the river 
system were sampled at approximately the 
same time so that data would be directly com
parable; these surveys are referred to as 
"synoptic" surveys. 

To complement DEQ's efforts, the City of 
Bandon contracted with Brown and Caldwell 
Engineers to conduct a study describing the 
amount of mixing and the fate of effluent from 
the Bandon sewage treatment plant. Results of 
the data collection efforts are presented in 
Appendix C. 

Applicable Water Quality Standards 

Water quality standards presented in the 
Oregon Administrative Rules (OARs) for the 
South Coast Basin are applicable to stream 
segments within the Coquille drainage. Criteria 
values have been adopted as regulatory stan
dards for a number of water quality parameters, 
including dissolved oxygen, bacteria, and nu
trients. Current State rules also identify 
minimum treatment requirements for the basin. 
Existing policies for establishing permit con
ditions include: the dilution rule [OAR 340-41-
335]; the antidegradation policy [340-41-026 
(1 )(a)]; and the narrative rule which states that, 
in certain situations, natural background be
comes the standard [340-41-325 (3)]. (See 
Appendix B for additional information.) 
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Dissolved Oxygen: Dissolved oxygen is critical 
for the protection of aquatic life. The appli
cable dissolved oxygen criteria, as listed in OAR 
340-41-32512) (a) for the Coquille, are: 

• Freshwaters - 90 percent of saturation (95 
percent in active spawning areas). 

• Estuarine Waters - 6.0 milligrams per liter 
(mg/L). 

• Marine Waters - Not less than saturation. 

Bacteria: Water quality standards f.or bacteria 
have been established to protect water-contact 
recreation (e.g., swimming) and shellfish har
vesting. Current criteria for bacterial pollution 
as listed in OAR 340-41-325(2)(e) are: 

• Water-Contact Recreation - 200/100 ml 
Fecal coliform. 

• Shellfish Harvesting - 14/1 00 ml Fecal coli-
form. 

Nutrients: OAR 340-41-1 50 addresses nui
sance phytoplankton growth resulting from ex
cessive nutrients such as phosphorus. For 
rivers and estuaries, chlorophyll!!. values above 
0.015 mg/L are used to identify waterbodies 
where phytoplankton may impair the recognized 
beneficial uses. A federal guidance level of 0.1 
mg/L total phosphorus is also use·d to indicate 
nutrient levels which are likely to degrade aes
thetic quality. 

Minimum Treatment Requirements: OAR 340-
41-335 sets minimum design criteria for treat
ment and control of sewage wastes. Limits of 
20 mg/L for biochemical oxygen demand (BOD) 
and 20 mg/L for total suspended solids are 
included. 

Beneficial Uses 

The designated uses of the. Coquille River 
system are identified in Oregon's Administrative 
Rules (OARs). Uses include water supply, aqua
tic life, shellfish harvesting, recreation, and 
aesthetics. The criteria used to evaluate the 
level of support of beneficial uses· are described 
in Appendix B. 

Oregon's 1992 Water.Quality Status Assess-
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ment Report (also referred to as the 305/b) 
Report) lists those streams where beneficial 
uses are not fully supported. The beneficial 
use found to be most at risk in the Coquille 
system is aquatic life, which is listed as not 
supported. Water contact is listed as partially 
supported in most of the Coquille River; in 
some portions of the estuary, water contact 
is not supported and aesthetic quality is par
tially supported. 

Segments of Concern 

The term water quality limited is applied to 
streams and lakes where required treatment 
processes are being used but violation of 
water quality standards occur. With a few 
exceptions, such as in cases where violations 
are due to natural causes, the State must 
establish a total maximum daily load (TMDL) 
for the specific problem parameters. After 
the TMDLs are established, wasteload and 
load allocations are assigned to the contri
buting point and nonpoint sources. 

Three segments in the Coquille Basin have 
been identified as water quality limited in 
Oregon's 1992 Water Quality Status Assess
ment Report [ 1992 305/b) Report]: 

=-== ·:::'~eg_merlt-,:'.:.:i ,/• .·.·.·. ··•·••Narrte \\?, 'Bciundi:ir'iE!s-::, ... 

14B-COQU Coquille River R.M. o - 39 

14B-COSF S.F. Coquille River R.M. o - 30 

14B-CONF N.F. Coquille River R.M. o - 10 

Primary Parameters of Concern 

Dissolved Oxygen: The Coquille River has 
been identified as water quality limited due to 
violations of the State's dissolved oxygen 
standard (see Applicable Water Quality Stan
dards). Ambient water quality monitoring in
dicates that the Coquille Estuary and portions 
of the North and South Forks experience per
iodic low levels of dissolved oxygen. A 
TMDL has been established to address the dis
solved oxygen problem. 

Bacteria: Although fecal coliform levels ex
ceed standards in some segments, the Co-
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quille has not currently been designated for 
TMDL development to address bacteria con
cerns; the effectiveness of other regulatory 
mechanisms must first be evaluated. 

Additional Water Quality Concerns 

Additional concerns regarding nutrients, sedi
mentation, and loss of wetlands are described 
in Appendix A. Although these are not in
cluded in the TMDL process for the Coquille 
River, they are being addressed by DEQ and 
other agencies. 

POLL.UTION SOURCES 

Water quality in the Coquille drainage is 
affected by both point-source and nonpoint
source discharges. Point sources include sev
eral municipal wastewater treatment plants, as 
well as industrial sources such as forest-pro
ducts facilities. Major nonpoint sources include 
runoff from both agriculture and forestry activ
ities. Water-quality-limited segments above the 
estuary are affected by many of the same 
sources because of tidal currents which can 
carry pollutants upstream. 

Point Sources 

Permitted point sources in the Coquille River 
Basin are regulated by individual and general 
National Pollution Discharge Elimination Sys
tem (NPDES) permits and by Water Pollution 
Control Facilities (WPCF) permits. The WPCF 
permits do not allow direct discharge to sur
face waters; disposal of wastewater is typi
cally accomplished by spray irrigation. 

Municipal Sewage Treatment Plants: Sewage 
treatment plants (STPs) in the Coquille Basin 
are located at Bandon, Coquille, Powers and 
Myrtle Point. Under their NPDES permits, the 
Bandon, Coquille and Powers facilities have 
been required to meet a standard of 20 
milligrams per liter (mgll) of five-day bio
chemical oxygen demand (BOD 5) for effluent 
discharged during dry-weather conditions; 
Myrtle Point's permit allows 30 mg/L. State
of-the-art technology could reasonably achieve 
an even lower limit of 1 0 mg/L. 
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Increases in measured BOD suggest that the 
Myrtle Point STP is a likely contributor to the 
reductions in dissolved oxygen levels which 
result in standards violations. A smaller 
increase in BOD was observed near the Coquille 
STP outfall. Available studies indicate that the 
Bandon STP discharge does not measurably af
fect dissolved oxygen in the Coquille Estuary. 

Other Municipal Sources: Bullards Beach State 
Park holds a no-discharge WPCF permit. The 
City of Coquille Water Plant holds a general 
NPDES permit for settling-basin washdown water. 

Industrial Sources: Industrial sources in the 
Coquille Basin that hold NPDES or WPCF per
mits include: Bandon Fisheries {seafood proc
essing), Roseburg Forest Projects {manufacture 
and storage of forest products), Main Rock 
Products {mining), and Erdman Packing (meat 
processing). Georgia Pacific Corporation operated 
a sawmill and plywood mill in Coquille until 1990. 

Nonpoint Sources 

This TMDL establishes load and wasteload 
allocations to address the observed oxygen 
standards violations. 

Available data does not indicate a significant 
increase from NPS in oxygen demand load 
above background levels. This TMDL estab
lished NPS loads at the observed ambient 
oxygen demand loads. 

Nonpoint source discharges in the Coquille 
watershed come from a variety of urban and 
rural areas. Although some Best Management 
Practices are being implemented in some areas 
to control nonpoint source discharges from en
tering the Coquille River and Estuary, not all 
nonpoint source impacts have been identifed or 
eliminated. Potential nonpoint source impacts 
include erosion and bacterial contamination 
from the use of streambanks by livestock; sedi
mentation from previous forest-harvest activi
ties in the upper watershed; bacteria from fail
ing septic systems; and oils and toxics from 
roads. 

POLLUTION CONTROL STRATEGY 

DEQ has conducted an ongoing monitoring pro
gram in the basin, established a waste-
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treatment standard for the basin, developed 
preliminary and final TMDLs for the Coquille, 
and reviewed facility plans for the STPs in the 
basin. DEQ completed a Nonpoint Source As
sessment for the basin in 1988 and is working 
with Designated Management Agencies to eval
uate management practices that affect water
quality-limited stream segments. 

In cases where waters do not meet water qual
ity standards even after technology-based treat
ment controls have been applied, a total maxi
mum daily load {TMDL) must be established 
which takes into account the capacity of the 
stream to assimilate wastes and the cumulative 
impact of all discharges. 

Point Sources 

Using the TMDL process, DEQ is addressing 
three major point sources on the Coquille River: 
Myrtle Point, Coquille, and Bandon. DEQ is 
currently working with these sources to estab
lish wasteload allocations and to develop facil
ity plans which will satisfy the TMDL require
ments. The treatment facilities for the cities of 
Myrtle Point and Coquille are currently operat
ing under Stipulated and Final Orders {SFOs) 
which describe interim effluent limits and pro
vide timetables for complying with State regula
tions. 

Myrtle Point STP: Effluent from the Myrtle 
Point STP generally meets Federal minimum 
design criteria. The dissolved oxygen sag in 
the Coquille river downstream of the outfall is 
presumed to result from BOD loading from the 
STP, however. The Myrtle Point STP violates 
several. of the permit limits for its National 
Pollutant Discharge Elimination System {NPDES) 
permit and is currently under a Stipulated and 
Final Order to correct these violations. In order 
to meet permit limits, significant upgrades to 
the Myrtle Point plant are needed. 

Prior to any proposed upgrade, an evaluation of 
the no-discharge option is required. Because of 
the potential effect of Myrtle Point's discharge 
on sediment oxygen demand (SOD) and on 
water quality, DEQ initially recommends the no
discharge option. Justification for alternative 
effluent-discharge limits needs to be made by 
evaluating costs and e_nvironmental impacts. 
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Coquille STP: Although the Coquille STP typi
cally achieves its NPDES permit conditions, the 
observed effluent quality from the STP has 
been variable. The Coquille plant is currently 
under a Stipulated and Final Order (SFO) to im
prove treatment. The SFO requires that Co
quille undertake a plant optimization study and 
implement the optimum treatment strategies 
which the study generates. Although no major 
upgrades to the STP are required at this time to 
achieve permit conditions, the Coquille STP will 
need to justify discharging rather than adopting 
the no-discharge alternative when major plant 
upgrades are required in the future. 

Bandon STP: A mixing-zone study conducted 
by Brown and Caldwell, along with DEQ' s anal-
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ysis, indicated that Bandon' s discharge did not 
significantly affect dissolved oxygen in the 
water-quality-limited section of the Coquille. 

Therefore, no WLA strategy is required. How
ever, Bandon has violated its permit conditions 
for bacterial pollution and suspended solids. 
Bandon's new treatment plant is expected to 
achieve those permit conditions. 

Maximum Allowable Loads - TMDLs 

Table 1 lists the total maximum daily loads 
which have been established by DEQ for total 
oxygen demand in the Coquille River. Prelim
inary wasteload allocations are listed in Table 
2. 

Table 1. TMDLs for UBOD for the Coquille River 

Maximum Allowable Pollutant Loads to the Coquille River from 
June through October 

I••••~;~iwllliiJ"9i1i•tifriiri;ti§~y'~Jgf 
····}····••ii•···•.•· 

•·.·• ; •••• 
•> ·· .. •·• . 

' .· .· .. 

50 to 75 270 

75to100 405 

100 to 125 540 

125 to 150 675 

150 to 175 810 

175 to 200 945 

200 to 250 1,080 

250 to 300 1,350 

Table 2. Preliminary Wasteload A/locations (1988) 

\~~i~[i1I.Jkd& 
(Ibid! .. 

Coquille STP 0.76 10 4 200 

Myrtle Point STP 0.36 10 4 100 
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Nonpoint Sources 

Control of pollution from nonpoint sources will 
be addressed using existing regulations and 
strategies, including Memorandums of Agree
ment with other agencies and implementation 
of Best Management Practices. In the Coquille 
Basin, emphasis should be placed on reducing 
particulate organic matter and bacteria which 
are contributed by no_npoint sources. 

WATER-QUALITY-RELATED 
PROJECTS IN THE BASIN 

State and local agencies, cities, ports, and 
industries have joined in addressing water 
quality problems in the Coquille River Basin. 
Examples of recent activities include the Near 
Coastal Waters Pilot Project (DEQ and EPA); the 
Salmon Trout Enhancement Program (Oregon 
Department of Fish and Wildlife); Coordinated 
Resources Management Planning (Port of Co
quille and the Soil and Water Conservation 
District); projects funded by the Governor's 
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Watershed Enhancement Board; and studies 
and projects conducted by the Cities and Ports 
in the basin. (See Appendix A for additional 
information.) 

LIST OF APPENDICES 

APPENDIX A - EXPANDED BACKGROUND 
INFORMATION 

APPENDIX B - APPUCABLEWATERQUAL
ITY STANDARDS 

APPENDIX C 

APPENDIX D 

MONITORING DATA 

POLLUTION SOURCE SUM
MARY 

APPENDIX E - TECHNICAL ANALYSIS AND 
TMDL DEVELOPMENT 

APPENDIX F - PERMIT WASTELOAD ALLO
CATIONS 

SAIWH5634.5 



Water Quality Report - Coquille River & Estuary A-1 

APPENDIX A 

EXPANDED BACKGROUND INFORMATION 

GEOGRAPHIC DESCRIPTION 

The Coquille is the longest river in Oregon's 
South Coast Basin. Including the South Fork, 
which is one of the Coquille's major tributaries, 
the river measures almost 100 miles in length. 
The Coquille empties into the Pacific Ocean 
through the Coquille Estuary, located south of 
Coos Bay near Bandon. The river drains a 
1,058 square-mile watershed that is pre
dominantly mountainous with a narrow lowland 
valley region. 

The mainstem is formed by the confluence of 
the South Fork and the North Fork at river mile 
(RM) 36.3 of the Coquille River (Figure A-1). 
The Middle Fork Coquille joins the South Fork at 
river mile 9.1 of the South Fork, and the con
fluence of the East Fork ana the North Fork is 
at river mile 9.1 of the North Fork. The head of 
tide is upstream from the town of Myrtle Point, 
between 38 and 41 river miles above the Paci
fic Ocean. This tidally influenced zone defines 
the estuary. Within the 763-acre estuary, salt
water intrusion has been noted as far as river 
mile 20, near the City of Coquille. 

POPULATION 

Many of the residents in the Coquille Basin live 
and work near the estuary. Development has 
predominately occurred in four communities: 
Bandon (located at the mouth of the Coquille 
River estuary), Coquille and Myrtle Point (lo
cated on riverine terraces in the river valley), 
and Powers (near the South Fork in the foothills 
of the Siskiyou Mountains). Coquille is the 
largest community, with a population of 4,330 
residents. Bandon has a population of 2,500; 
Myrtle Point has 2,700. Powers has a popula
tion of 750. 

SA\WH5634.5A 

CLIMATE 

Rainfall in the watershed follows a seasonal 
pattern of wet winters and dry summers. 
Annual precipitation ranges from 50 to 1 00 
inches per year, with the largest amount 
occurring in the winter months. The Coquille 
has a mean annual discharge of 3,288 cubic 
feet per second or 2,400,000 acre-feet per 
year. Ninety percent of the discharge occurs 
between November and April. The low 
summer flows often create water shortages, 
fail to provide adequate dilution for waste 
discharges, allow greater diurnal fluctuations 
in temperature, and allow greater intrusion of 
saltwater. 

LAND USE 

As in much of rural Oregon, land use in the 
Coquille watershed is a mix of forestry, agri
culture, and small communities. Approximately 
76 percent of the land in the basin is forested. 
Agriculture and livestock grazing cover another 
6 percent. Less than 5 percent is dedicated to 
residential, commercial, and industrial develop
ment. "Other uses" account for the remaining 
13 percent. 

ECONOMY 

Forestry, agriculture, and tourism are important 
economic resources within the basin. The vast 
majority of forest land is designated for 
commercial harvest and is held by the Bureau 
of Land Management, the U.S. Forest Service, 
and large industrial owners. Agricultural land in 
the fertile river valley is devoted to dairy 
pasture, hay and silage production, fruits, 
berries, and specialty produce. Beef cattle and 
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Source: Division of State Lands, August 1979 
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Figure A-1. Basin Map of the Coquille River, Oregon 
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sheep graze in both valley and upland areas. 

NATURAL RESOURCES 

Many of the recreational and tourist activities in 
the basin - such as harvesting shellfish, an
gling for anadromous and resident fish, and 
boating - are dependent on the area's natural 
resources. Fish and wildlife are abundant in the 
basin. Raptors, waterfowl, wading birds, ma
rine mammals, coho salmon, chinook salmon, 
steelhead, cutthroat trout, flounder perch, 
shrimp, crab, clams, and many other types of 
fish and wildlife use the estuary for feeding, 
spawning, breeding, nesting, and as nursery 
areas. Near the estuary, eelgrass beds, wet
lands, and tidal flats provide critical habitat and 
refuge for many species of terrestrial and 
aquatic life. 

WATER QUALITY CONCERNS 

A total maximum daily load (TMDL) for dis
solved oxygen has been developed for the Co
quille. The Coquille has not currently been 
designated as requiring a TMDL for bacteria; 
the effectiveness of other regulatory mecha
nisms must first be evaluated. 

Dissolved Oxygen 

The Coquille River has been identified as water 
quality limited due to violations of the State's 
dissolved oxygen standard. Ambient water 
quality monitoring indicates periodic low levels 
of dissolved oxygen in the estuary as well as in 
portions of the North and South Forks. 

Several factors can influence the concentration 
of dissolved oxygen in water; these factors in
clude temperature, salinity, oxygen-demanding 
substances, and reaeration. In the Coquille 
Estuary, variations in dissolved oxygen appear 
to be related to marine water quality and sedi
ment oxygen demand. At RM 25 of the Co
quille (which is above the saltwater mixing zone 
but is tidally influenced) and in the tidally 
influenced portions of the North Fork, lower 
levels of dissolved oxygen (measured as both 
concentration and percent saturation) occur 
during the summer period than during the win-
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ter period. The relatively lower levels of dis
solved oxygen occur as early as June and re
main low as late as October. 

Bacteria 

During summer monitoring surveys, fecal coli
form levels were below the State's criteria 
levels for water-contact recreation and shellfish 
harvesting. An exception was observed near 
RM 25, just above Coquille, where bacterial 
levels exceeded the criteria. 

In the fall, bacterial concentrations which 
exceeded criteria were observed throughout the 
estuary. Possible sources of elevated bacteria 
included the Myrtle Point and Bandon sewage 
treatment plants (STPs), which were not 
adequately disinfecting wastes, and nonpoint 
sources. 

Nutrients 

Excessive amounts of nutrients, such as phos
phorus and nitrogen, can contribute to nuisance 
levels of algal growth. As algae decays, it can 
remove dissolved oxygen from the stream and 
cause unpleasant odors. Numeric guidance lev
els for chlorophyll g and phosphorus are used to 
identify potential nutrient and algal growth 
problems. In the 1992 305(b) Report, the pres
ence of relatively high levels of chlorophyll g 
has been noted during the summer at one of 
the sampling stations in the Coquille. Levels do 
not exceed the nuisance algal growth action 
level as defined by DEG (Table A-1). 

Sedimentation 

Excessive sedimentation from erosion in the 
table watershed was identified as a potential 
cause for concern by the Soil and Water Con
servation District and the Port of Bandon and 
was listed as a concern in DEQ's 1988 State
wide Nonpoint Source Assessment. 

Loss of Wetlands 

Ongoing development in the watershed has sig
nificantly modified low-lying wetland areas. In 
the past, landowners were encouraged to dike, 
drain, and convert wetlands for agricultural pro
duction. Since the late 1800s, an estimated 80 
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Table A-1. Elevated Chlorophylls!. Since 1980 

t•···•·\·•···•·••··••······· 

.. ~ = = >i . •·•········ .. ··.· •·•·•• ••·· 

08/25/82 

10/26/83 

09/09/89 

09/13/94 

to 90 percent of the wetlands in the basin have 
been filled. 

WATER-QUALITY-RELATED 
PROJECTS IN THE COQUILLE BASIN 

Department of Environmental 
Quality (DEQ) 

DEQ has conducted an ongoing monitoring 
program in the basin, established a waste
treatment standard for the basin, developed 
preliminary and final TMDLs for the Coquille, 
and reviewed facility plans for the STPs in the 
basin. DEQ completed a Nonpoint Source As
sessment for the basin in 1988 and is working 
with Designated Management Agencies to eval
uate management practices that affect water
quality-limited stream segments. 

DEQ also coordinated the Near Coastal Waters 
Pilot Project for the Coquille River and Estuary. 
This EPA-funded project was a three-year effort 
(1988-91} designed to identify sources of pollu
tion that may be contributing to dissolved 
oxygen problems in the basin and to develop a 
process for long-term management of near
coastal waters. A local Citizen's Advisory 
Committee provided input during the project. 

Oregon Department of Fish and 
Wildlife (ODFW) 

ODFW has developed a Fish Management Plan 
to guide the management and protection of 
fish, shellfish, and habitat in the basin. ODFW 
also sponsors the Salmon Trout Enhancement 
Program (STEP}. STEP volunteers build and 
tend hatch boxes to raise and release young 
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salmonids into the Coquille River. Volunteers 
also work on habitat improvement projects. 

Port of Coquille and the Soil and 
Water Conservation District (SWCD) 

In 1990, the Port of Coquille and SWCD began 
developing a Coordinated Resources Manage
ment Plan. The goal of the Port and SWCD is 
to bring landowners and technical experts 
together in an effort to control nonpoint source 
problems. 

Soil Conservation Service (SGS) 

SCS is examining and developing plans for 
controlling runoff from Confined Animal Feeding 
Operations (CAFOs} in the Coquille Basin. 

Governor's WatershedEnhancement 
Board (GWEB) 

In· 1987, GWEB was authorized to provide a 
coordinated effort to fund projects which 
improve . riparian habitat, water quality, or 
general watershed conditions. ODFW, the 
Bureau of Land Management (SLM}, STEP, the 
Oregon State University (OSU} Extension Ser
vice, and SCS have submitted a joint proposal 
to GWEB for a Coquille River project. 

City of Bandon 

Bandon sponsored a study describing the 
amount of mixing and the fate· of effluent from 
its sewage treatment plant. 

Port of Bandon 

The Port created a one,acre estuarine wetland 
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which is monitored to determine how the 
ecosystem evolves. 

Port of Coquille 

The Port has begun restoration of a stretch of 
badly eroding river bank. 

Oregon Coastal Zone Management 
Association (OCZMA) 

In cooperation with Oregon State University, 
OCZMA conducted a study to determine the 
feasibility of using constructed wetlands to pro
vide additional treatment and nutrient removal 
from Coquille' s STP effluent. 
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Cities of Myrtle Point and Coquille 

The Cities developed the first phase of facility 
modification plans for their treatment plants. 
The modifications are designed to improve ef
fluent quality in order to meet TMDL require
ments. The plans also explore alternatives to 
discharging during summer low flows. 

South Coast Organic Growers' Asso
ciation 

The growers have developed a plan to research 
and assemble information on opportunities for 
public education and awareness with respect to 
water quality protection and to organize related 
projects. 
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APPENDIXB 

APPLICABLE WATER QUALITY ST AND ARDS 

The Coquille River and Estuary have been desig
nated as water quality limited, indicating that 
water quality standards have been violated. 
The primary parameters of concern are dis
solved oxygen and bacteria. Nutrients and pH, 
which affect the growth of algae, are also of 
concern but to a lesser degree. 

Within the State of Oregon, water quality 
standards are published pursuant to Oregon 
Revised Statutes (ORS} 468.020. Authority to 
adopt rules, regulations, and standards as are 
necessary and feasible to protect the environ
ment and health of the citizens of the State is 
vested with the Environmental Quality Com
mission. Through the adoption of water quality 
standards, Oregon has defined the beneficial 
uses to be protected in each of its drainage 
basins and the criteria necessary to protect 
those uses. 

SEGMENTS OF CONCERN 

Segments within the Coquille drainage are 
covered under Oregon's water quality standards 
for the South Coast Basin, as described in the 
Oregon Administrative Rules. Within the Co
quille, three segments have been identified as 
water quality limited in Oregon's 1992 Water 
Quality Status Assessment Report [305(b} 
Report]: 

._ Segment: · U•••·•·•··.•• ·.-_ Name:· ' ·:-::soundaries· 

148-COQU Coquille River R.M. 0 - 39 

148-COSF S.F. Coquille River R.M. 0 - 30 

148-CONF N.F. Coquille River R.M. 0 - 10 

Ambient water quality monitoring data have 
shown that the estuary as well as portions of 
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the North and South Forks are water quality 
limited due to periodic low levels of dissolved 
oxygen and high levels of bacteria. 

BENEFICIAL USES AFFECTED 

Oregon Administrative Rule (OAR} Chapter 340, 
Division 41, Rule 322, lists the beneficial uses 
for which water quality will be protected in the 
Coquille Basin (see Table 8-1). This list of 
beneficial uses was established by the Oregon 
Water Resources Commission pursuant to 
direction given in Oregon Revised Statute (ORS} 
536.300. As charged by ORS 468.020, the 
Oregon Environmental Quality Commission 
adopted rules and standards that were 
necessary to protect the recognized beneficial 
uses, In practice, water quality rules and 
standards have been set at levels to protect the 
most sensitive of the uses: aquatic life and 
human health. 

Criteria used to evaluate beneficial use support 
are described in Table 8-2. Water quality as
sessments have indicated that aquatic life is not 
fully supported in any of the water quality 
limited segments of the mainstem, South Fork, 
and North Fork Coquille Rivers; water-contact 
recreation (e.g., swimming} is partially sup
ported in the riverine segments and is not sup
ported in the estuary. Aesthetic quality is only 
partially supported in the estuary. (See Table 
8-3.) 

APPLICABLE WATER QUALITY 
STANDARDS 

A number of water quality parameters have 
criteria values which have been adopted as 
regulatory standards for the Coquille Basin. 
Included are dissolved oxygen, pH, bacteria, 
and temperature. 
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Table B-1- Beneficial Uses to be Protected in the South Coast Basin 

: , .. / .. •··•·•··•·· .. ·• /.• 
.· .... ····:\••••I•·••••••·• 

E;ftiiliies a11d .lXdjilceni •• 
-. -__ ::_:"=·: :·- .- :·:·,.-._·-_ -·::_;·:-.c.:· :·.=.-.:·_: 

·.· •·•· ... .···.· •·• All Str~am~ & 
•·•.· ... 

< ... .. ; ...•. • •. •·•••>••·•·•·•·••·· .:-·-=·:·=·-· ,-·=:---:=,- •:·.· \ ... Marine 'Naters •··•·•:••:•··•:· .:• ·•·· TributarieiTheieto 

Public Domestic Water Supply 1 X 

Private Domestic Water Supply 1 X 

Industrial Water Supply X X 

Irrigation X 

Livestock Watering X 

Anadromous Fish Passage . X X 

Salmonid Fish Rearing X X 

Salmonid Fish Spawning X X 

Resident Fish and Aquatic Life X X 

Wildlife and Hunting X X 

Fishing X X 

Boating X X 

Water-Contact Recreation X X 

Aesthetic Quality X X 

Hydroelectric Power X 

Commercial Navigation and Transportation X 

1With adequate pretreatment (filtration and disinfection) and natural quality to 
meet drinking water standards. 

Source: 

Oregon Administrative Rules, Chapter 340, Division 41 - Table 4, South Coast Basin. 

Table B-2. Criteria for Evaluating Beneficial Use Support 

1:::--=. :·;·::.::,:-.:_=:.:;-, --- ,<:"=-: ,I--= -- ~-_:=• .. : ... ·-::_'-:/.:_:: FISHERIESANDAQUAl"lCLIFE. •· > ..• •·< < •· .. · .... 

10% exceedence of basin standard for dissolved oxygen (con-

Partially Supported centration or percent saturation). 
10% exceedence of basin pH standard. 

25 % exceedence of basin standard for dissolved oxygen (con-

Not Supported 
centration or percent saturation) 

25% exceedence of basin pH standard. 

··•·····•·wATER°CONTACTRECREATION··•·•·•·•· 

Partially Supported 10% exceedence of upper-range standard for bacteria. 

Not Supported 25 % exceedence of upper-range standard for bacteria. 

I / . '·•···•· · .... 
~ .. ·· < > . ··AESTHETICS 0T .· ... :_-. __ , .. --- .-,-:._:--=· ·:=·,: .. · -._ :;_-.:·:-:::-.=,,;,·=::._ 

10% exceedence of guidance of 15 µglL chlorophyll a. 

Partially Supported 25 % exceedence of federal guidance level of 0.1 mglL total 
phosphorus. 

Not Supported 25% exceedence of basin pH standard. 

Source: 

Oregon's 1992 Water Quality Status Assessment Report /305/b)) Report; pp. 83-6. 

Basin standards are listed in Oregon Administrative Rules, Chapter 34Q, Division 41. 
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Table B-3. Water Quality Assessment Summary for The Coquille River - DEQ Ambient Data 
for 1982-1992 

· < ..• ;. ~ •·· ··•····.• .. • ~f6~J~I ;I~\Y;(MiJi( (~;;lb EiMiitf 11 ··•·--■ ¼½~ •... 
... 
(TIVll'II \ ) · · ·.·.· ·. ···•· •.·.••.•.·· ... ·••·•·• ofSamphng ···• h. ··.··· + · •·•·•· •·· \ 0,i~~j 1 

•· ~i t\H~'' ·•·· -~ . ·.•. > } .... ,,.,. .·.. N11rn~~r/ $!~tiii~? jRiy!!hMi.l~.H 
DD% Sat. Summer Not Supported Aquatic Life No 

DO% Sat. FWS Partial Support Aquatic Life No 
404250 1.20 

Fecal Coliform FWS Partial Support S. Fork Coquille 0-30 Water Contact No 

Enterococcus FWS Partial Support Water Contact No 

404165 10.00 Fecal Coliform FWS Partial Support Water Contact No 

DO% Sat, FWS Partial Support Aquatic Life No 

Middle Fork Coquille 404164 27.20 0-36 Fecal Coliform FWS Partial Support Water Contact No 

Enterococcus Summer Partial Support Water Contact No 

DO% Sat. FWS Not Supported Aquatic Life No 
402063 0.20 

DO% Sat. Aquatic Life 
0-10 

Summer Not Supported No 
N. Fork Coquille 

DO% Sat. FWS Not Supported Aquatic Life No 
404252 4.10 

Enterococcus Partial Support Summer Water Contact No 

412113 3.30 DO% Sat. FWS Not Supported Aquatic Life ·•·• 

412114 16,00 
DO% Sat. FWS Not Supported Aquatic Life ·•.• i ' ··••· 

Fecal Coliform FWS Partial Support Water Contact No 

404390 18.00 DO% Sat. Summer Not Supported Aquatic Life • *i Coquille 0-39 DO% Sat. Summer Not Supported Aquatic Life > 
Algae Summer Partial Support Aesthetics No 

402273 26.40 Fecal Coliform FWS Not Supported Water Contact No 

Fecal Coliform Summer Partial Support Water Contact No 

Enterococcus Summer Not Supported Water Contact No 

LEGEND: 

Summer = June 1 to September 31. 
FWS = Fall-Winter-Spring - October 1 to May 31. 

Source: 

1992 305/b/ Report. 
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Dissolved Oxygen 

[OAR 340-41-325(2l(a)] - The dissolved oxy
gen standard for the South Coast Basin con
tains separate criteria for freshwater and for 
mixed fresh/marine waters. The application of 
the dissolved oxygen criteria depends on the 
extent of saltwater intrusion, which depends on 
tidal conditions. DEQ' s monitoring data indi
cate that the intrusions reach as far upstream 
as river mile (RM) 20. Based on that data, the 
applicable dissolved oxygen criteria are: 

• Freshwater (upstream of RM 20) - 90 
percent of saturation. 

• Mixed Fresh/Marine Water /below RM 20) -
6.0 mg/L. 

Paragraph (A) - "Fresh waters: DO concen
trations shall not be less than 90 percent of 
saturation at the seasonal low, or less than 95 
percent of saturation in spawning areas during 
spawning, incubation, hatching and fry stages 
of salmonid fishes." 

Paragraph (Bl - "Marine and estuarine waters 
(outside of zones of upwelled marine waters 
naturally deficient in DO): DO concentrations 
shall not be less than 6 mg/L for estuarine 
waters, or !ess than saturation concentrations 
for marine waters." 

pH 

[OAR 340-41-325(2l(d)] - " ... pH values shall 
not fall outside the range of: 

(A) Estuarine and fresh waters: 6.5 to 8.5; 

(Bl Marine waters: 7.0 to 8.5." 

Bacteria 

[OAR 340-41 °325(2l(e)] - Water quality stan
dards for bacteria are designed to protect the 
beneficial uses of water-contact recreation 
(e.g., swimming) and shellfish harvesting. 
Current criteria for bacterial pollution: 

• Freshwaters - 200/100 ml Fecal coliform. 

• Estuarine Waters Other than Shellfish-Grow-
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ing Waters - 200/100 ml Fecal coliform. 

• Marine Waters and Estuarine Shel/fish-Grow
ing Waters - 14/100 ml Fecal coliform. 

General 

[OAR 340-41-325(3)] - "Where the natural 
quality parameters of waters of the South 
Coast Basin are outside the numerical limits of 
the above assigned water quality standards, the 
natural water quality shall be the standard." 

Nutrients 

[OAR 340-41-150] - For rivers and estuaries, 
chlorophyll!!. values above 0.015 mg/Lare used 
to identify waterbodies where excessive growth 
of phytoplankton may impair the recognized 
beneficial uses. A federal guidance level of 0.1 
mg/L total phosphorus is also used as an in
dicator of nutrient levels which are likely to 
degrade aesthetic quality. 

Minimum Treatment Requirements 

[OAR 340-41-335] - Current State rules also 
identify minimum treatment requirements of 20 
mg/L biochemical oxygen demand (BOD) and 
20 mg/L suspended solids for the South Coast 
Basin during periods of low flow (approximately 
May 1 to October 31 l. A minimum of second
ary treatment or equivalent control must be 
used during periods of high flow (approximately 
November 1 to April 30). Wastes must also be 
disinfected prior to discharge. 

Basin water-quality management plans require 
that the effluent concentration of BOD divided 
by the dilution factor (the ratio of receiving 
streamflow to effluent flow) shall not exceed 
one. Although the dilution ratio was originally 
established for free-flowing water, it applies to 
estuaries as well. 

In addition to the requirements for the dis
charge of sewage wastes, the minimum treat
ment rule also provides for the development of 
specific provisions for the discharge of in
dustrial wastes. 

Review of Dissolved Oxygen Standard: Even 
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without the existing point source discharges, it 
is DEQ's judgment that the numerical criteria 
for dissolved oxygen would not be attained in 
the Coquille. DEQ has considered the possibil
ity of changing the dissolved oxygen standard 
for the Coquille or for coastal waters in general. 
Another alternative would be to change the 
definition of estuary to include all of the tidally 
influenced portion of the river (to approximately 
river mile 36), such that the 6.0 mg/L criteria 
applies throughout the lower river. (Typically, 

SA\WH5634.5B 
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non-estuarine areas are subject to the 90 per 
cent of saturation criteria rather than the 
concentration-based criteria.) 

Although the information developed in the eval
uation of these alternatives may be used in 
DEQ's triennial standards review, DEQ does not 
believe it is necessary to change standards at 
present. Adequate flexibility exists within cur
rent rules to implement rational pollution-control 
decisions for the Coquille River. 

Revision Date: March 1, 1995 
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APPENDIXC 

AVAILABLE MONITORING DATA 
Robert Baumgartner, Water flua!ity Division, DEfl 

In December 1988, the Oregon Department of 
Environmental Quality (DEQ) began an intensive 
monitoring effort in the Coquille River Basin to 
identify the magnitude and probable causes of 
water quality problems. The ambient monitoring 
network in the Coquille was expanded from 4 to 
11 sites, and regular monitoring at the 4 sewage 
treatment plants was initiated. In addition to the 
conventional monitoring activities involving the 
collection of physical, chemical, and hydraulic 
data, DEQ collected diurnal data on dissolved oxy
gen, temperature, and salinity, and performed dye 
studies. This data was used in modelling efforts. 

A separate monitoring effort was conducted to 
characterize the extent of pollution from fecal 
coliform bacteria in the estuary and to determine 
if water quality standards for the protection of 
shellfish resources were being violated. 

In DEQ's 1988 Nonpoint Source Assessment 
Report, several segments in the Coquille Basin 
were identified as being severely impacted by 
nonpoint sources of pollution. In conjunction 
with the intensive monitoring efforts in the 
Basin, DEQ conducted biomonitoring in many of 
the Coquille's tributaries to help identify the 
nonpoint sources. 

REVIEW OF HISTORICAL DATA 

The determination that the Coquille River is 
water quality limited was made by reviewing 
historical water quality data for the Coquille. 
DEQ has monitored the ambient water quality 
of the Coquille River and its tributaries since 
1976. DEQ's historical monitoring sites are 
located on: the South Fork; the Middle Fork; 
the North Fork; the mainstem at RM 25 above 
Coquille; and in the est"uary. 

SA\WH5634.5C 

Review of the data indicated that levels of dis
solved oxygen were too low and levels of bac
teria were too high at several locations. The 
historical data was used to develop the pre
liminary TMDL for dissolved oxygen for the 
Coquille River. In 1989, DEQ began additional 
monitoring to determine the causes of the 
water quality problems in the basin and to 
better define the TMDL. 

HISTORICAL TRENDS IN DISSOLVED 
OXYGEN 

The distribution of dissolved oxygen during 
summer low-flow conditions (July through 
September, 1969 - 1978) is presented in Figure 
C-1. Dissolved oxygen levels at free-flowing 
tributary sites were typically near saturation 
levels. Dissolved oxygen levels in the North 
Fork at RM 36, which is tidally influenced, and 
the mainstem near Coquille were typically be• 
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Figure C-1. Historical Summer Dissolved 
Oxygen levels (mg/l), Coquille River (July to 
September 1969 -.1978). 
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low the "90 percent of saturation" criterion for 
freshwaters during the summer. 

Seasonal variation in dissolved oxygen at Co
quille (RM 21 to 23) is illustrated in Figure C-2. 
At RM 25 and in the tidally influenced portions 
of the North Fork, lower concentrations and 
lower percent saturation levels for dissolved 
oxygen occurred during the summer period. 
Reduced levels of dissolved oxygen (measured 
as percent saturation and as concentration} 
occurred as early as June and remained low as 
late as October. 

Figure C-2. Seasonal Variation in Dissolved 
Oxygen Levels (Percent of Saturation}, Co
quille River near Coquille. 

Not all of the bay/estuary stations are illustrated 
in Figure C-2, however. Review of the limited 
historical data set indicated that the level of 
dissolved oxygen observed during the summer 
in the estuary occasionally dropped to near the 
6.0 mg/L standard. During other summer sur
veys,. much higher levels of dissolved oxygen 
were observed. The variation in dissolved 
oxygen during the summer appeared to be re
lated to the lower ambient water temperatures 
and higher salinities in the estuary due to the 
presence of oceanic waters. 

SYNOPTIC SURVEYS - 1989 AND 
1991 

Sampling Dates 

In 1989, initial screening data were collected at 
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selected sites and used to develop a more ex
tensive monitoring program for the Coquille River. 
Synoptic data sets were collected over a period of 
two tidal cycles during September 1989 and 
September 1991. An additional synoptic data set 
was collected during November 1991 . 

Parameters 

Data were collected for several water quality 
parameters, including: dissolved oxygen, tem
perature, conductance, salinity, 28-day bio
chemical oxygen demand (BOD}, ammonia, ni
trate+ nitrite, total Kjeldahl nitrogen, ortho 
phosphorus, total phosphorus, suspended sol
ids, and total solids. 

Monitoring Sites 

During the synoptic surveys in 1989 and 1991, 
monitoring sites were located on all major 
tributaries to the tidally influenced lower 39 
miles; on selected minor tributaries; in the 
ocean; and at approximately one-mile intervals 
of the mainstem. Major point sources were 
monitored twice throughout the synoptic sam
pling efforts. 

Point Sources 

Major point sources were monitored to define 
pollutant loads during the synoptic surveys and 
during additional mixing-zone surveys (Table C-
1 }. Effluent samples and receiving-water 
samples which were collected near the sources 
of discharge were analyzed to determine the 
various components of the biochemical oxygen 
demand: During the source characterization 
surveys, calculations were made for the bottle 
decay · rates and for the five-day, ultimate
carbonaceous, and total oxygen demands. 

Samples were collected near the Myrtle Point 
outfall to determine the ultimate biochemical oxy
gen demand, to separate out the carbonaceous 
and nitrogenous demands, and to estimate the 
decay rates of carbonaceous BOD and ammonia 
(Table C-2). The bottle decay rates were used 
as an initial starting point for model calibration. 

Streamflow 

Data were collected on stream-flow, cross-sec-
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Table C-1. Results of Routine and Intensive Monitoring 

Summer 1990 

Myrtle Point STP 0.11 36 - 77 14 - 18 25 -48 

Coquille STP 0.76 - 0.97 04- 09 2.8 - 14.5 4 - 35 

Bandon STP 0.26 - 0.35 08 - 21 5.0 - 18 15 - 60 

Table C-2. Myrtle Point STP - UCBOD and Decay Rate 

Summer Conditions - Myrtle Point STP 

UCBOD (mg/L) 

Decay Rate, K 
(day·') 

Ii~Wi~!l~i· 
1.5 

0.05 

2.8 

0.07 

tional area and channel depth. Using the his
torical data for the time period 1950 to 1990 at 
Powers, the low-flow statistic 7010 was cal
culated from the USGS gauge. Information on 
stream depth was available from the Port of 
Bandon. Additionally, DEQ calculated cross
sectional area for selected locations in the 
Coquille River and determined stream depth 
throughout much of the Coquille using a chart
recording depth sounder. Streamflows for the 
major tributaries were measured at the time of 
the synoptic surveys in September 1990 and 
1991 (Table C-3). 

Bandon Sewage Treatment Plant 

Coincident with DEQ's monitoring efforts, the 
City of Bandon contracted with Brown and 
Caldwell Engineers to conduct a study describ
ing the amount of mixing and the fate of ef
fluent from the sewage treatment plant. This 
study demonstrated that the effluent from 
Bandon was not reaching the freshwater zone 
of the estuary in significant concentrations. Be-

SA\WH5634.5C 

14.3 13.3 13.4 

0.14 0.14 0.14 

cause the effluent from Bandon did not appear to 
be contributing to the observed dissolved oxygen 
violations, DEQ did not propose wasteload alloca
tions (WLAs) for Bandon to address the dissolved 
oxygen violations. Further monitoring was con
ducted to assess effluent quality from Bandon 
and water quality in the estuary. 

RESULTS OF SYNOPTIC SURVEYS 

Bacteria 

Bacteria levels during the summer surveys were 
below the criteria levels for water-contact 
recreation and shellfish harvesting. An ex
ception was observed near RM 25, just above 
Coquille, where bacterial levels exceeded the 
criteria. This increase in bacteria could not be 
associated with treatment plant discharge from 
Coquille, however. At the time of the monitor
ing survey, Coquille was adequately disinfecting 
wastewater. The source of the observed high 
levels of bacteria is unknown. 
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Table C-3. Streamflow - North and South Forks of the Coquille 

September 1990 and 1991 

at Fairview (1974-1981) 

at Myrtle Point ( 1963-1968) 

35 

at Powers 

above Middle Fork (extrapolated) 

12 

27 

3 

7 

13 

13 

3 

*7Q10 = The average 7-day low flow with 10-year recurrence interval. 

During November 1991, bacterial concentra
tions were above criteria throughout the es
tuary. Possible sources of elevated bacteria 
included both the Myrtle Point and Bandon 
STPs, which were not adequately disinfecting 
wastes at the time of the survey, and nonpoint 
sources. 

Dissolved Oxygen 

Dissolved oxygen concentrations can be in
fluenced by several factors, including tempera
ture, salinity, oxygen-demanding substances, 
and reaeration. In the historical data for the 
Coquille, much of the variation in dissolved 
oxygen observed in the estuary could be ex
plained by the effect of mixing fresh and ocean 
waters and by variations in salinity and tem
perature. 

During both synoptic surveys, dissolved oxygen 
concentrations and temperature were monitored 
throughout the water column at selected sites 
in the estuary. Dissolved oxygen levels were 
not observed to be stratified at these locations. 
Minimum levels of dissolved oxygen appear to 
geographically coincide with the area of low 
salinity and warm temperatures. 

Dissolved oxygen levels were observed to drop 
to approximately 8 mg/L ( 1 mg/L below satura-
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tion) in a pool above the Myrtle Point STP. This 
area is tidally influenced and it is possible that 
dissolved oxygen levels are affected by the STP 
discharge. 

Below Myrtle Point, near the confluence with 
the North Fork, the concentration of dissolved 
oxygen dropped significantly, due in part to in
creased sediment oxygen demand near RM 35. 
By RM 30, the oxygen level increased to near 
the 90 percent of saturation standard. Moving 
downstream from RM 30 to RM 20, the observ
ed level of dissolved oxygen was reduced due 
to BOD demands, sediment demands, and low 
reaeration rates in the relatively deep and slow 
flooded-dver estuary. 

During· the 1991 survey, levels of dissolved 
oxygen increased from RM 20 downstream to 
the ocean. In contrast, during the 1990 sur
vey, dissolved oxygen continued to decrease 
to RM 10. The differing patterns in dissolved 
oxygen result from differences in the effect of 
tides and ocean water on mixing, salinity, and 
temperature. 

A similar pattern of near-saturation of waters 
entering the estuary and lowered concentra
tions in the upper area of saltwater intrusion 
appears to occur in other estuaries in Oregon. 
The historical data for the estuaries of the 
Yaquina and Siuslaw Rivers indicate a pattern 
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similar to. that observed in the Coquille. The 
estuarine five-day biochemical oxygen demand 
18005) was moderately low 11 to 1.5 mg/L), 
and dissolved oxygen concentrations reached 
minimum levels near the zone of saltwater in
trusion. 

Temperature and Salinity 

During the summer, the cold ocean water which 
enters the Coquille Estuary on incoming tidal 
cycles reduces temperatures and increases salin
ity. Temperature and salinity affect the amount 
of oxygen that water can hold. Cold water can 
hold more oxygen than warm water. At the sa
turation point, fresh water can hold more oxygen 
than saline water of the same temperature. 

During both synoptic surveys, the observed tem
peratures in the free-flowing river and in the 
freshwater part of the estuary were approxi
mately 20°C; no effort was made to simulate 
diurnal variations in temperature. At a tempera
ture of 20 degrees, the saturation level for 
dissolved oxygen is approximately 9 mg/l. The 
applicable criterion, which is 90 percent of 
saturation, would be approximately 8.1 mg/l. 

During the 1991 surveys, low levels of salinity 
were observed above RM 20. Temperatures 
were reduced below 20°C from about RM 12 
to the estuary. The applicable criterion down
stream of RM 20 would be 6.0 mg/L. During 
the 1990 survey, low levels of salinity were 
observed as far upstream as RM 17; data 
collection for that survey did not continue 
through the lower estuary. 

Oxygen-Demanding Substances 

Depending on the substances involved, oxygen 
demand can be categorized as biochemical oxy
gen demand (BOD), carbonaceous BOD, sedi
ment oxygen demand, ammonia demand, and 
others. Areas of suspended solids and high 
turbidity have been associated with increased 
biological activity and increased BOD, resulting 
in decreased dissolved oxygen. 

Five-Day BOD: By historical convention, the 
concentration of biochemical oxygen demand is 
often measured as the amount of oxygen con
sumed during a five-day period 18005). The 
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observed concentrations of 8005 were near 1.0 
mg/L throughout most of the estuary except 
near Myrtle Point. 

UCBOD: Oxygen demand is also expressed as 
ultimate carbonaceous BOD (UCBOD). Jnstream 
increases in UCBOD are dependent on effluent 
quality and on the quantity of the receiving 
water available for dilution. 

Oxygen-demanding substances at levels of ap
proximately 3 mg/L UCBOD enter the estuary 
from the major tributaries. Observed levels of 
UCBOD were greater in the vicinity of the 
Myrtle Point STP outfall. The increase in 
UCBOD at Myrtle Point was more noticeable 
during the September 1991 survey than during 
the 1990 intensive survey due to relatively less 
dilution from streamflow at that time. Below 
the Myrtle Point STP and extending throughout 
most of the estuary, UCBOD was reduced, with 
a smaller increase in concentration near the 
Coquille STP. The lower observed UCBOD 
levels at the Coquille STP were partly due to 
increased dilution from the North Fork. 

Sediment Oxygen Demand: Sediment oxygen 
demand (SOD) is another significant component 
of oxygen demand. Using benthic respiro
meters, SOD was measured at selected loca
tions near the Myrtle Point STP outfall during 
the 1991 Coquille survey. Measured concen
trations of SOD increased from less than 1 
g/m2-d above the Myrtle Point STP to 4 g/m2-d 
below the STP at the confluence of the North 
and South Forks of the Coquille. The observed 
increase in SOD coincided with an observed de
crease in dissolved oxygen. The closeness of 
the increased SOD to the discharge and ob
served. increases in soluble organic solids from 
the STP would suggest that the STP is a likely 
contributor to the SOD. However, information 
is not available which would directly link the 
increased SOD solely to the Myrtle Point STP. 
The level of SOD estimated by calibration 
throughout most of the estuary was 0.5 g/m2-d. 

Nonpoint source loads may also influence SOD 
in an estuary. Howarth, et al. (1991 ), studying 
the Hudson River, suggested that water quality 
management efforts in estuaries have focused 
too much on improving sewage treatment and 
have not dealt adequately with nonpoint 
sources of nutrients and organic carbon. 
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Nitrogen usually controls eutrophication in 
temperate-zone estuaries and nonpoint sources 
can be a major contributor. Howarth, et al., 
suggest that anoxic conditions were due to 
the nonpoint source runoff, especially agricul
tural and urban, increases organic carbon and 
sediment loads to the estuary and can have a 
major influence on the metabolism and func
tioning of large estuaries. Officer, et al. 
(1984), studied the origin of the anoxic con
ditions (the depletion of dissolved oxygen} in 
Chesapeake Bay. Citing Taft, et al. (1980), 
they suggest that the anoxic conditions were 
due to the oxygen demand resulting from the 
biological decomposition of organic matter origi
nating from nonpoint sources during the pre
vious summer and fall. 

Ammonia: Background ammonia levels during 
the synoptic surveys were at or below detec
tion levels. Ammonia concentrations in
creased due to discharges from the Myrtle 
Point STP but rapidly decreased downstream. 
Much smaller and more variable increases in 
ammonia were observed near the Coquille 
STP. Throughout most of the estuary, the am
monia levels were at or below detection 
levels (0.03 mg/L}. Increased levels near RM 
1 O during the 1990 survey may have resulted 
from intrusions of ocean water with higher 
levels of ammonia. 

Ammonia increases in areas of low salinity, as 
observed in the Coquille, have been assumed to 
be produced by bacterial decomposition of or
ganic detritus. 'Inputs of marine and riverine 
organic detritus must provide a continuous 
supply of nitrogen required to maintain this 
process. 

Turbidity 

Turbidity was not modeled as part of the 
Coquille TMDL assessment. However, both 
turbidity (measured as NTUs} and suspended 
solids were monitored. In the North Fork 
Coquille, turbidity levels were affected by 
tannins (likely due to decaying leaves} and by 
suspended solids. The high levels of suspended 
solids in ocean water decreased moving up the 
estuary. The highest concentrations of sus
pended solids in freshwater were found just 
above the extent of measured saltwater in
trusion. 
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Morris, et al. ( 1982) note that partially stratified 
to well-mixed estuaries usually exhibit a zone of 
high turbidity within the upper estuary; in this 
zone, concentrations of suspended solids can 
be several orders of magnitude greater than in 
the contributory fresh and marine waters. This 
maximum turbidity zone acts as a trap which re
tains some materials either in suspension or 
cycling between suspended and deposited 
states. Morris also observed that minimum dis
solved oxygen levels were encountered in the 
low salinity region, somewhat below (down es
tuary of} the turbidity maximum. 

It is not clear whether turbidity patterns in the 
Coquille River are similar to those studied by 
Morris. Morris found that the upper estuarine 
limit of enhanced turbidity coincided with the 
limit of marine penetration. This does not 
appear consistent with observed levels of sus
pended solids in the Coquille. However, the 
observed pattern in the Coquille of dissolved 
oxygen depletion from saturation to a minimum 
occurring at low levels of salt water does 
appear consistent with other studies in well 
mixed estuaries. 

Reaeration 

Reaeration from turbulence and wind acts to in
crease oxygen levels. Fast, shallow streams re
gain lost oxygen faster than slow, deep waters. 
During both synoptic surveys, dissolved oxygen 
at or near saturation levels entered the estuary 
from the free-flowing, major tributaries - the 
South and North Forks of the Coquille. 

Algal growth due to photosynthesis may in
crease the amount of oxygen in water, while 
algal decay can decrease the amount of oxy
gen. The amount of algal production may be 
dependent on the availability of nutrients. 

Nutrients 

Algal-growth potential in coastal marine waters 
is usually limited by the amount of nitrogen. 
However, algal assays conducted by Sprecht 
(1974) indicated that a boundary exists in Oregon 
estuaries between ocean waters (which are nitro
gen limited} and freshwaters (which are phospho
rus limited}. This boundary shifts depending on 
tide and streamflow conditions. Inputs of nu-
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trients from STPs could cause an increase in al
gal-growth potential in the upper estuary. 

Nutrient concentrations during the summer low
flow surveys indicated that the Coquille Estuary 
is significantly influenced by point sources and 
by ocean water quality. Total- and ortho
phosphorus and nitrate concentrations in
creased below the Myrtle Point STP. The in
crease in nitrate concentrations (from near 0.05 
mg/L to 0.25 mg/L) in the lower estuary ap
peared to be due to the influence of ocean 
water. During the fall survey (1991), nitrate 
concentrations were higher in the tributaries 
(0.9 mg/L in the South Fork arid 0. 7 mg/L in 
the North Fork), and remained relatively high 
throughout the estuary. 

NPS Strategy 

The implementation of the TMDL will use a 
phased process. The initial phase addresses 
the observed dissolved oxygen reduction by 
establishing limits for the known sources of 
oxygen demand that significantly influence the 
observed oxygen standards violations. By in
tegrating with projects developed under the 
State of Oregon Watershed Health program and 
implementing a NPS strategy, the Department 
will focus additional NPS control in the basins 
and develop the information needed to deter
mine if modification to the TMDL is needed, or 
if further TMDLs are warranted. 

The NPS strategy for the TMDL package to 
reduce the impact of nonpoint sources of 
pollution on the water quality parameters of 
concern and on beneficial uses in the Coquille 
Basin is defined by six (6) categories of effort: 

• The Department will work with the Depart
ment of Agriculture (DOA) which is the 
Designated Management Agency (OMA) for 
agriculture to limit the impact of Confined 
Animal Feeding Operations (CAFO). This 
objective will be achieved by: 

• Inspecting all CAFOs in the Coquille Basin 
and identifying all corrective actions need
ed to comply with permit conditions with
in 2 years; 

• Ensuring that all corrective actions are 

SA I WH5634.5C 

C-7 

completed within 4 years; and 

• Reporting to the DEQ annually on pro
gress toward accomplishing the above 
tasks (e.g., number of inspections com
pleted, number of permittees needing 
corrective actions, and number of per
mittees completing corrective actions). 

• The Department will work with DOA limit 
NPS loads by developing and implementing 
a management plan for agricultural sources 
as required under the Agricultural Water 
Quality Management Program (OAR Chapter 
603, Division 90). This objective will be 
achieved by: 

• Developing an Agricultural Water Quality 
Management Plan that addresses the 
agricultural management measures in
cluded in the Coastal Nonpoint Pollution 
Control Program (CZARA section 6217) 
and water quality parameters of concern 
as listed in any updates of the State's 
303(d)( 1) list that are influenced by agri
cultural activity within 2 years; 

• Implementing CNPCP management mea
sures by January 1999; 

• Monitoring selected project areas or 
tributary basins to determine whether the 
implementation of the plan is having the 
desired water quality result; and 

• Tracking progress on the implementation 
of the plan and report to DEQ annually. 

• The Department will continue to work with 
the -Oregon Department of Forestry, the 
OMA for State and Private lands, to imple
ment the Oregon Forest Practices Act (FPA). 
This continuing effort will: 

• Ensure that the required practices are 
being followed, document violations, and 
pursue enforcement actions. 

• Monitor activities that violate the FPA to 
determine the water quality impacts. 

• Monitor water quality below selected 
forest activities (e.g., harvest, road build
ing) to determine whether the forest 
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practices are achieving the desired water 
quality results. 

• The Department will continue to implement 
Memoranda of Agreement with federal land 
management agencies of Forest Service and 
Bureau of Land Management that meet or 
exceed state forest practices requirements 
(ongoing}. 

• The Department will develop and implement 
a monitoring plan to: 

• Track progress on the above stated 
requirements; and 

• Monitor water quality to determine: 

• Whether the corrective actions and the 
implementation of management mea
sures and practices are achieving the 
desired water quality result; 

• Whether water quality is improving or 
degrading, and 

• Whether or not water quality standards 
are achieved. 

• The Department will cooperate with the 
Department of Land Conservation and De
velopment (DLCD} to complete development 
of the Coastal Nonpoint Pollution Control 
Program required by CZARA by July 1995, 
and ensure implementation by January 1999. 

• The CNPCP includes management mea
sure for forestry, urban areas, marinas 
and recreational boating, hydromodifica-

. tion, stream bank and shoreline erosion, 
and wetlands, riparian areas, and vege
tated treatment systems in addition to the 
agricultural measures referred to above. 

• The CNPCP will identify recommended ac
tions and responsible parties for each of 
the management measures. 

DEQ recognizes the ongoing activities in the 

Revision Date: February 1, 1996 

Water Quality Report - Coquille River & Estuary 

basin and strongly encourages the Coquille Wa
tershed Association and the Coos County Wa
tershed Coordinating Authority to continue their · 
efforts to develop and implement a restoration 
strategy for the Coquille River. 

DEQ recognizes that control of the point 
sources will not resolve the dissolved oxygen 
problems in the lower Coquille River and that 
additional work is needed to determine the 
relationship of sediment oxygen demand and 
hydrologic modifications to dissolved oxygen 
and other water quality variables. 
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APPENDIXD 

POLLUTION SOURCE SUMMARY 

Water quality in the Coquille drainage is af
fected by discharges from point sources and 
non point sources. Point sources include several 
municipal wastewater treatment plants, as well 
as industrial sites such as forest products 
facilities (Table D-1). Major nonpoint sources 
include runoff from agriculture and forestry 
activities. Because of tidal currents, pollutants 
can be carried upstream as well as downstream 
in the Coquille system. 

POINT SOURCES 

Municipal Sewage Treatment Plants 

Sewage treatment plants are located at Bandon, 
Coquille, Powers, and Myrtle Point. The NPDES 
permits held by Bandon, Coquille, and Powers 
require that they meet a limit of 20 mg/L BOD 5 
for effluent discharged during dry-weather con
ditions; the limit for Myrtle Point is 30 mg/L. 
State-of-the-art technology could reasonably 
achieve an even lower limit of 1 0 mg/L BOD5 • 

At the next expansion or modification of the 
treatment systems at Myrtle Point or Coquille, 
DEQ expects that the lower limits will be 
applied. 

Myrtle Point: The City of Myrtle Point operates 
a trickling filter sewage treatment plant that has 
a dry-weather design capacity of 360,000 gal
lons per day. DEQ monitoring at the plant and 
in the South Fork Coquille River downstream 
from the discharge point indicated that the 
plant was not adequately treating its waste
water prior to discharge, resulting in increases 
in instream BOD loads and contributing to re
ductions in dissolved oxygen during the 1989 
low-flow period. Data suggest that the effluent 
from the Myrtle Point STP contributed to reduc
tions in dissolved oxygen levels, resulting in 
violations of standards: levels of ultimate 
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carbonaceous BOD (UCBOD) were elevated in 
the vicinity of the Myrtle Point STP outfall; 
UCBOD declined moving downstream of the 
STP; reduced levels of UCBOD extended 
throughout most of the estuary; dissolved oxy
gen levels were observed to drop in a tidally 
influenced pool above the STP; and just down
river from the STP, the concentration of dis
solved oxygen dropped significantly, apparently 
due to increased sediment oxygen demand near 
RM 35. 

Since DEQ identified treatment deficiencies at 
the plant, Myrtle Point has taken several steps 
to improve the quality of its STP effluent. A 
pretreatment program was initiated with Geor
gia Pacific's log-handling facility, the major 
industrial discharger to the plant. Necessary 
operational and mechanical modifications were 
identified and changes have been made. The 
City of Myrtle Point has entered into a Stipu
lated and Final Order to establish interim permit 
limits and a compliance schedule. Proposed 
wasteload allocations would reduce the UBOD 
load from 600 to 1 00 pounds per day; TKN 
would be reduced from 24 to 4 mg/L. 

Coquille: The Coquille STP is an activated 
sludge facility with a design flow of one million 
gallons· per day. Monitoring by DEQ indicated 
that the facility was generally operating within 
its permit limits; BOD and TSS concentrations 
were generally low and adequate disinfection 
was achieved, except during bypass events. 
The sewerage system for Coquille has had 
major inflow and infiltration problems which 
contribute to excessive hydraulic loads to the 
plant during the winter. The City is now taking 
steps to correct this common problem. 

Impacts from the STP effluent, such as a small 
increase in UCBOD concentrations near the dis
charge, have been observed. It is uncertain 
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Table D-1. Point Sources in the Coquille Basin. 

MUNICIPAL SOURCES 

Bandon STP 
NPDES 

0.5 mgd 
RM 1.1 

Domestic Sewage Individual Coquille 

Coquille STP 
NPDES 

1.0 mgd 
RM 24.5 

Domestic Sewage 
Individual Coquille 

Coquille Water Plant 
NPDES 

0.2 mgd 
RM 25.7 Settling Basin 

General Coquille Washdown 

RM 0.8 
NPDES 

Myrtle Point STP 
Individual 

0.36 mgd South Fork Domestic Sewage 
Coquille 

Powers STP 
NPDES 

0.3 mgd 
RM 28.3 

Domestic Sewage 
Individual South Fork 

Bullards Beach State 
No Discharge - Coquille R. Domestic Sewage, 

Park (Parks & WPCF 
Recreation) 

Land Irrigation North of Bandon Activated Sludge 

INDUSTRIAL SOURCES 

Georgia Pacific 
NPDES 

Individual 
Corporation 

(mill) and 
Sawmill/Plywood Mill 

General 
(Closed in 1990) 

(log pond) 

0.1 mgd 
RM 25.5 

Oily Waste, 

Coquille 
Cooling Water, 
Log Handling 

Roseburg Forest 
Products Plywood Plant 

NPDES 
General 

0.5 mgd; No
Discharge Log 

Pond 

RM 23.5 
Cooling Water, 

Coquille 
Log Pond 
Overflow 

Bandon Fisheries 
NPDES 
General 

RM 1.1 Seafood 
Coquille Processing Waste 

Erdman Packing WPCF 
No Discharge -
Land Irrigation 

Spring Creek 
Livestock Holding 

& Processing 

Main Rock Products 
NPDES 

Individual 

whether the effluent significantly reduces dis
solved oxygen: levels below the discharge ap
proach 6.0 mg/Las a seasonal minimum with or 
without the discharge. 

The preliminary TMDL for Coquille proposes a re
duction in wasteload UBOD from 511 pounds per 
day to 200 pounds per day. Total Kjeldahl 
nitrogen would be reduced from 11 to 4 mg/l. 
Improved secondary treatment with nitrification 
could achieve these proposed limits. Alternative 
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RM 4.2 
Kentuck Creek, Mine Dewatering 

and RM 2.0 Gray & Settling Pond 
Creek 

treatment methods such as constructed wetlands 
are also being examined. 

Bandon: The Bandon STP is an activated 
sludge facility designed to treat 450,000 
gallons of wastewater per day. Until 1987, the 
STP discharged secondary-treated but undiluted 
municipal effluent into sensitive areas of the 
estuary. The outfall was exposed at low tide 
and was close to an area used for recreational 
shellfishing. Poor mixing of the effluent and the 
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receiving water during low tides threatened the 
suitability of clams collected in the area for 
human consumption. In response to the prob
lem, the City relocated the outfall to a deeper 
channel where better mixing occurred. DEQ re
quested an evaluation of the new area to insure 
that proper mixing and dilution were occurring 
and an evaluation of the previous outfall loca
tion to document its recovery. 

A mixing-zone study conducted for the City of 
Bandon, along with DEQ's analysis, indicated 
that Bandon' s discharge did not significantly 
affect dissolved oxygen in the water-quality
limited section of the Coquille. However, the 
plant has been operating under a Stipulated and 
Final Order ISFOJ due to violations of its NPDES 
permit. Hydraulic overloading at the plant has 
resulted in violations of limits for biochemical 
oxygen demand, suspended solids, and bac
teria. The City has submitted plans for facility 
upgrades; the plans will be reviewed by DEQ. 

Powers: The discharge from the Powers STP 
did not appear to contribute appreciably to the 
dissolved oxygen problems of the lower river. 
However, mixing-zone surveys indicated that 
the effluent was poorly mixed during low-flow 
periods. Monitoring also indicated inadequate 
disinfection. 

Other Municipal Sources 

Bullards Beach State Park holds a no-discharge 
WPCF permit. The City of Coquille Water Plant 
holds a general NPDES permit for settling-basin 
washdown water. 
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Industrial Sources 

Industrial sources in the Coquille Basin that hold 
NPDES or WPCF permits include: Bandon Fish
eries (seafood processing), Roseburg Forest 
Projects (manufacture and storage of forest 
products), Main Rock Products (mining), and 
Erdman Packing (meat processing). Georgia 
Pacific Corporation operated a sawmill and ply
wood mill in Coquille until 1990. 

NONPOINT SOURCES 

DEQ' s synoptic surveys focused on low-flow 
conditions, when water quality impacts from 
nonpoint source (NPSJ runoff would be less 
evident. However, NPS loads clearly resulted in 
violations of bacterial criteria during the fall 
surveys and NPS loads may be influencing the 
observed increase in sediment oxygen demand 
in the upper estuary. Although the bacteria 
data were not modelled (due to a lack of avail
able flow data), it is apparent that both point
source and nonpoint-source loads contribute to 
the bacteria violations in the estuary. 

DEQ anticipates that controlling the point 
source discharges will eliminate a majority of 
the observed violations of the dissolved oxygen 
standard. lnteragency agreements between 
DEQ and the Departments of Forestry and Agri
culture will be used to promote Best Manage
ment Practices designed to reduce nonpoint 
sources of pollution in the basin, particularly 
those resulting in bacterial problems. 
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APPENDIXE 

TECHNICAL ANALYSIS AND TMDL DEVELOPMENT 
Robert Baumgartner, Water Duality Division, DED 

Modelling results were used to guide develop
ment of total maximum daily loads for stream 
segments with low dissolved oxygen. 

APPROACH USED 

A computer model, DYNHYD5-WASP4, was used 
to describe the relationship between observed 
levels of dissolved oxygen and anthropogenic 
loads of oxygen demand to the Coquille River and 
Estuary. DYNHYD5-WASP4 was used as a quasi
dynamic, one-dimensional model and is de
veloped and supported by EPA. Using constant 
loads to the stream, the model was used to 
simulate the effect of varying tides on the order 
of days to months. When the simulation is run 
for a sufficient length of time, any errors in 
estimating initial conditions are minimized and 
the model approaches steady-state conditions. 

The observed data from the synoptic sampling 
surveys are used to calibrate and validate the 
model. In Figure E-1, the model results are 
compared to the observed data. The lines 
represent estimated dissolved oxygen at dif
ferent times of the day; differences are due to 
tidal variation. Variations within a single day 
are calculated. The variation does not, how
ever, include the effect of photosynthesis. 

PARAMETERS 

Physical Parameters 

Data for temperature and salinity collected 
during the synoptic surveys were entered into 
the model. Streamflows and upstream water 
quality were measured at the time of sampling 
and were assumed to be constant over the time 
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Figure E-1. Predicted and Observed Dissolved 
Oxygen Levels (mg/L), September 1991. 

period simulated. Similarly, wasteloads from 
the treatment plants were assumed to be con
stant. Regressions based on observed tidal 
conditions were used to model tidal variations. 

Although data were not collected for wind 
speed, field notes indicate that wind was 
negligible during the synoptic surveys. Wind
induced aeration was not modeled for the Co
quille. Reaeration rates were calculated using 
O'Conner and Dobbins' equation, as recom
mended by EPA (1985) and consistent with 
Cereo' s ( 1985) observation that under low 
wind speeds (1 m/s), bottom stress should 
dominate the reaeration equation. 

Decay Rates 

Model parameters and appropriate coefficients 
are listed in Table E-1. This level of kinetic 
complexity has been extremely popular for sim
ulating dissolved oxygen and the· impact of 
oxygen-demanding substances. A single decay 
rate was used to represent the entire estuary 
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Table E-1. Model Parameters and Decay Rates 

// •.. .... .. ..•.. 
ii·•t.•·.··•··.i··••· 

// •·• •<·••rn·.···•> / . . i/ I~Bii~I ) . ••... > i ~~if jri ... .· 

i:=.=::: :-- ::·-\=_ . .-:=):::.-' ;u:c,u >> '"~<) 
··• ... ••• ./ ' ···• 

/\•··•.·• ••·· . l{ Range trom •· · .. ·. ·· 
.\••····•··••·•.•.• \( 

> .. ~, 
' ·. Uterature[Ref: EPA) > ••··· ····•.···.·. . .· .. · .. 

Laboratory Tests and Model 
UCBOD 0.055 Calibration Using 0.05 to 0.40 

Stream Data 

Laboratory Tests and Model 
NH3 - N03 0.70 Calibration Using 0.02 to 20 

Stream Data 

Organic Nitrogen 0.10 Literature 0.001 to 0.14 {Hydrolysis) 

Reaeration Rate of O'Conner and O'Conner and 
Dissolved Oxygen 

Dobbins' Literature Dobbins' Equation Equation 

Calibrated Using In Situ 
SOD Data {above RM 35); 

SOD 0.05 to 4.0 
Literature and Calibration to 0 to 10 

Dispersion -

for each parameter. It is not likely that this 
simplification represents actual conditions, but 
based on the apparent accuracy of the calibra
tion, this simplification does represent the ob
served conditions reasonably well. 

CBOD: The low decay rates observed for car
bonaceous oxygen demand appear to be con
sistent with the relatively low BOD con
centrations (1 mg/L BOD5). Settling and re
suspension of sediments could complicate the 
estimation of decay rates. Suspended sediment 
is continually exchanged with the bed sedi
ment, providing a mechanism for both removal 
and addition of BOD. 

DEQ collected a limited number of samples to 
segregate adsorbed and dissolved CBOD. Dis
solved CBOD estimates were in excess of the 
estimated total CBOD samples and results are 
therefore uncertain; however, the analyses 
were assumed to indicate that dissolved CBOD 
was the primary component of total CBOD. 

Ammonia: The ammonia decay rates were cali
brated to explain the loss of ammonia below 
the Myrtle Point STP discharge. This is the 
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DO {below RM 35). 

Calibrated Using Observed -Salinity. 

region of highest ammonia concentration. The 
rate of nitrification is expected to be higher at 
locations near ammonia sources than in areas 
of low ammonia concentrations. Owens { 1986) 
noted that maximum nitrification rates coincide 
with turbidity maxima. Field data showed that 
the organisms responsible for nitrification were 
associated with the periodically resuspended 
particulate m·aterial. 

MODELLING RESULTS 

Modelling results indicate that sediment de
mand and ocean water quality are important 
variables influencing the observed concentra
tions of dissolved oxygen in the Coquille. 
Similar results have been described for models 
of Grays Harbor in Washington, where the qual
ity of the incoming seawater and benthic oxy
gen demand were extremely important variables 
affecting water quality, both in the Harbor and 
in the lower Chehalis River {EPA 1974). Point 
sources of BOD and ammonia and hydraulic 
conditions also significantly influence the ex
pected concentrations of dissolved oxygen. 

Sensitivity and component analyses were con-
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ducted to describe the effect of different 
components on the predicted concentrations of 
dissolved oxygen. The results indicate that 
even without discharge from the major sources, 
the numerical criterion of 90 percent of sa
turation would not be achieved during the sum
mer period. Under these conditions, the exist
ing natural water quality becomes the criterion. 

The estimated relationship between alternative 
wasteload allocations and dissolved oxygen un
der the conditions observed in the synoptic sur
veys is illustrated in Figure E-2. These rela
tionships provide important information for de
termining and implementing water-quality policy 
in the Coquille. As reflected in Figure E-2, the 
relationship between waste/cads and water 
quality is usually linear: as waste/cads de
crease, dissolved oxygen levels should in
crease. The relationship between waste/cads 
and observed levels of dissolved oxygen is 
complicated, however, by the uncertainty in 
understanding the cause of the increase in SOD 
below Myrtle Point and the uncertainty in pre
dicting how changes in treatment strategies or 
nonpoint source control strategies would affect 
future levels of SOD. 

Figure E-2. Model Results - Predicted 
Relationship Between Dissolved Oxygen and 
Alternative Wasteload Allocations for BODs, 
Suspended Solids, and Ammonia (NH3 ), Co
quille River (September 1991). 

SOD Considerations 

DiToro, et al. (1989) evaluated existing models 
of SOD and proposed an SOD model using 
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methane and ammonia oxidation. They re
ported that the amount of particulate organic 
matter (POM) going to the sediment is the 
primary cause of SOD and other fluxes to the 
sediment. The POM includes particulate car
bon, nitrogen, and phosphorus. With existing 
models, it is not clear how to measure or model 
consumption rates or relate them to the flux of 
POM to the sediment. This is a severe weak
ness, since the questions that need to be 
answered would start with the input of POM to 
the sediment. Although a sediment-flux model 
was developed for Chesapeake Bay, such re
search is well beyond the scope and resources 
of this project. 

Application of the SOD model proposed by 
DiToro, et al., would require simultaneous 
measurements of SOD, ammonia flux, and meth
ane and nitrogen gas fluxes. In practical terms, 
these measurements require resources that DEQ 
does not have. Suspended solids in the effluent 
from the Myrtle Point STP have been measured at 
greater than 30 mg/L. These relatively high con
centrations, which would consist largely of par
ticulate organic matter, would indicate that 
some of the increase in SOD could be attributed 
to the Myrtle Point discharge. 

No-Discharge Option 

Figure E-3 indicates that the instream dissolved 
oxygen resulting from a wasteload allocation 

·Figure E-3. Predicted Minimum Levels of 
Dissolved Oxygen Resulting from Varying 
Levels of Effluent UBOD, Coquille River (RM 
21-23), September .1991. 
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based on the no-discharge option of 0 mg/L 
would be only minimally better than the_ dis
solved oxygen resulting from a wasteload a/lo
cation based on the basin standard of 20 mg/L 
BOD and 20 mg/L suspended solids; the differ
ence would be less than 1 mg/L dissolved oxy
gen near Coquille. 
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APPENDIXF 

PERMIT WASTELOAD ALLOCATIONS 

TMDLs AND WASTELOAD 
ALLOCATIONS 

Based on a review of DEQ's exIstmg ambient 
data, TMDLs and preliminary wasteload alloca
tions for total oxygen demand in the Coquille River 
were developed by DEQ (Table F-1 ). The purpose 
of the preliminary wasteload allocations is to pro
vide the sources in the basin with an estimate of 
the allocations they can expect; final wasteload 
and load allocations for point sources, nonpoint 
sources, and background will be established after 
DEG evaluates water quality impacts which could 
result from various wastewater control alterna
tives being developed by the Cities of Myrtle Point 
and Coquille in their facility planning process. 

Costs of the various discharge alternatives will be 
evaluated with respect to the projected impacts 
on water quality. The less stringent requirements 
will be accepted only if it can be determined that 
there will be no significant impacts on water 
quality; in contrast, the more stringent require
ments (such as no- discharge) will be required 
only if it is determined that the costs are war
ranted by improvements in water quality. This 
process is consistent with EPA's phased imple
mentation approach to development of TMDLs. 

PERMIT LIMITS 

Current permit limits for the Coquille sources 
are listed in Table F-2; these do not reflect 
wasteload allocations derived from the prelimi
nary TMDL. When final wasteload allocations 
are established, DEQ will issue revised NPDES 
permits based on those limitations. 

FACILITY PLANS 

Myrtle Point 

Effluent from the Myrtle Point STP generally 
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meets Federal treatment standards when the 
plant is operating properly. The dissolved 
oxygen sag in the Coquille River downstream of 
the Myrtle Point outfall is presumed to result 
from BOD loading from the STP, however. The 
magnitude of the sag is not totally explained by 
the effluent BOD concentrations measured by 
the STP. Additional data collection is needed to 
determine the contribution from sediment oxy
gen demand and to determine if there are other 
inputs to the river which have not been identi
fied. 

The City's treatment system does have prob
lems due to sewage bypasses. More informa
tion is needed as to the quantities of inflow and 
infiltration (1/1) which occur. The City is cur
rently installing flow-measuring equipment 
which will provide better information on flows 
entering the STP and flows which bypass the 
STP. This information will be used in the deve
lopment of the facility plans which are due in 
1995. In those plans, the City must examine 
the impacts of several system-design and dis
charge alternatives, including a no-discharge 
alternative for the low-flow period (generally 
May through October) and the State's mini
mum design criteria of monthly averages of 
20 mg/L BOD and 20 mg/L total suspended 
solids: 

In order to comply with the TMDL, the City will 
be required to upgrade its treatment system. 
The STP is currently operating under a Stipu
lated and Final Order (SFO) which provides in
terim limits for effluent concentrations. 

Coquille 

DEQ' s analysis has indicated that the Coquille 
discharge does not make a major contribution 
to the dissolved oxygen sag in the Coquille 
River. The City's sewerage facility does have 
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Table F-1. Preliminary Wasteload A/locations (1988) 

Coquille STP 0.76 10 

Myrtle Point STP 0.36 10 

- . Nit;t~;h (Totcil 
Kjetdahl) 
•-(mgJL) 

4 

4 

200 

100 

Table F-2. Current Dry-Weather NPDES Permit Limits for Coquille Basin STPs 
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Bandon: Flow = 0.5 mgd 

BOD 20 30 75 113 150 

TSS 20 30 75 113 150 

FC/100 ml 200 400 --- --- ---

Coquille: Flow = 1.0 mgd 

BOD 20 30 167 250 334 

TSS 20 30 167 250 334 

FCl100 ml 200 400 --- --- ---
. 

Myrtle Point: Flow 0.36mgd = 
BOD 30 45 90 135 180 

TSS 30 45 90 135 180 

FC/100 ml 200 400 --- --- ---

Powers: Flow = 0.30mgd 

BOD 20 30 50 75 100 

TSS 20 30 50 75 100 

FC/100 ml 200 400 --- --- ---

LEGEND: 

BOD = Biochemical Oxygen Demand. 
TSS = Total Suspended Solids. 

FC = Fecal Coliform Bacteria. 
mgd = Million Gallons Per Day. 

mg/L = Milliograms Per Liter. 
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periodic overflows of raw sewage to the Coquille 
River, however. These overflows are the result of 
combined sewers in the core area of town. Pur
suant to an SFO between DEQ and the City, the 
City is required to start construction in the 
summer of 1994 to eliminate the combined se
wers. The City will evaluate discharge alterna
tives, including no-discharge, during development 
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F-3 

of their facility plans which are due in 1995. 

Powers and Bandon 

The discharges from the Cities of Powers and 
Bandon have not been shown to have a significant 
impact on dissolved oxygen in the Coquille River. 
No facility upgrades are planned at this time. 
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