
 

 

 

December 8, 2011 

Avis Newell, 
Tualatin Basin Coordinator 
DEQ Northwest Region 
2020 SW 4th Avenue, Suite 400 
Portland, OR 97201 
 
Subject:  Tualatin TMDL Revisions 
 
Dear Avis, 
 
Attached you will find the comments of Tualatin Riverkeepers on revisions to the Tualatin TMDL.  We 
are proposing some significant changes that will better protect urban streams and provide reasonable 
assurance that Designated Management Agencies will meet Load Allocations through their Water 
Quality Management Plans.  Here are some of the highlights of our comments: 

¶ The Temperature TMDL should include a load allocation for small top-flow dams. 

¶ Oregon Board of Forestry should revise Forest Practices Act rules to meet the load allocation 
for temperature. 

¶ Biological criteria on urban streams should be addressed through a TMDL that uses 
impervious cover as a surrogate for a variety of pollutants. 

¶ DEQ should use its residual designation authority to require NPDES permits for discharges 
from real property with one acre or more of impervious cover. 

¶ Water Quality Management Plans should follow DEQôs 1997 Guidance for Water Quality 
Management Plans Serving as TMDLs in order to provide reasonable assurance that load 
allocations are met. 

¶ Discharging effluent from CWS facilities in Hillsboro and Forest Grove would increase 
temperature above the standard in a stretch of identified for salmonid rearing.  Alternative 
discharge strategies, including effluent reuse should be used to avoid this impact. 

Thank you for the opportunity to help shape the revisions of the Tualatin TMDL.  Wishing you a 
speedy recovery. 

 

 

 

Sincerely, 

Brian Wegener 
Advocacy & Communications Manager
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Biological Criteria Should be Addressed with a TMDL that Specifies 9% 

Effective Impervious Area as Surrogate Waste Load Allocation 

Twelve urban streams in the Tualatin Basin with a total length of 82 miles are on the 303(d) list for 

biological criteria, but are not specifically addressed with TMDLs for biological criteria.  Instead, it is 

assumed that the TMDLs for temperature and nutrient would address the biological impairment. 

 

A significant body of research indicates that urban streams are affected by more factors than just 

temperature and nutrients that impact resident fish and aquatic life, including altered hydrology, toxics, 

channel morphology, and suspended sediments.
1
 Further, the synergistic impact of combinations of these 

factors is not addressed by individual listing of specific pollutants. 

The 2005ï2006 Assessment of Fish and Macroinvertebrate Communities commissioned by Clean Water 

Services compared their survey results with the 2001 survey and found,  

ñéthese consistent results provide compelling evidence that rural and urban development of 

the Tualatin River basin has had a measurable effect on physical habitat and water quality in 

basin streams, which in turn, have measurably impaired biological integrity.ò
2
 

EPA Region 10 emphasize the importance of addressing urbanization in their comments on the draft of 

the 2001 TMDL. 

ñEPA recognizes that much of the remaining water quality impairments in the Tualatin Subbasin are 

related to impacts due to urban stormwater runoff. As such, implementation of stormwater control 

programs will be a critical element in determining the future success of these TMDLs.ò
3 

                                                           
1 Walsh, C. J., A. H. Roy, J. W. Feminella, P. D. Cottingham, P. M. Groffman, and R. P. Morgan II. 2005. The urban stream syndrome: current 
knowledge and the search for a cure. Journal of the North American Benthological Society 24(3): 706ς723. 
2 FINAL REPORT 2005ς2006 ASSESSMENT OF FISH AND MACROINVERTEBRATE COMMUNITIES OF THE TUALATIN RIVER BASIN, OREGON, 
MICHAEL B. COLE, JENA L. LEMKE, CHRISTOPHER R. CURRENS. PREPARED FOR CLEAN WATER SERVICES, HILLSBORO, OREGON. PREPARED BY 
ABR, INC.ςENVIRONMENTAL RESEARCH & SERVICES 
3 Letter from Jannine Jennings of EPA Region 10 to Rob Burkhart of DEQ (November 3, 2000) 

Status Water Body Miles     Notes:

TMDL Approved Ash Creek 3.7 Addressed through temperature & nutrient TMDLs

TMDL Approved Fanno Creek 13.9 Addressed through temperature & nutrient TMDLs

TMDL Approved Johnson Creek 4 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Beaverton Creek 9.8 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Bronson Creek 6.5 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Butternut Creek 5.3 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Cedar Creek 6.8 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Dawson Creek 4.1 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Hedges Creek 0 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Rock Creek (S) 5.7 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Rock Creek (N) 18.2 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Summer Creek 4 Addressed through temperature & nutrient TMDLs

Water Quality Limited Not Needing a TMDL Williams Canyon(rural) 2.4 Addressed through temperature & nutrient TMDLs

84.4Total Miles Addressed Through Temperature & Nutrient TMDLS  

Tualatin Basin 303d Listed Streams for Biological Criteria



 

 

A TMDL that recognizes impervious cover is an important step in addressing these ñremaining water 

quality impairmentsò.   

In 2005ï2006, the Connecticut Department of Environmental Protection conducted statewide research 

comparing stream health, as indicated by metrics for benthic macroinvertebrate populations, to watershed 

impervious cover estimates.  A total of 125 stream segments were studied; no stream segment with over 

12% impervious cover in its immediate upstream catchment area met the stateôs aquatic life criteria for a 

healthy stream.
4
  

 

Scatter plot of the percentage of total impervious cover and macroinvertebrate multimetric index (MMI) for 

125 stream monitoring locations in Connecticut. The MMI score is the average score of seven metrics and 

ranges from 0 to 100, with higher values representing the least stressed sites. Sites that plot above the 
horizontal line meet Connecticut's water quality criterion to support aquatic life. 

This study resulted in the state of Connecticut issuing in 2007 the first TMDL in the nation based on 

impervious cover for Eagleville Brook.  A 2010 review of the status and findings of this TMDL made this 

assessment: ñThe teamôs preliminary conclusion is that combining the simple framework of impervious 

cover with the force and accounting rigor of a TMDL can be an effective way to catalyze communities to 

plan and implement actions to remediate stormwater problems.ò
5
 

                                                           
4 Bellucci, Christopher. 2007. Stormwater and aquatic life: making the connection between impervious cover and aquatic life impairments for 
TMDL development in Connecticut streams. In Proceedings of the Water Environment Federation TMDL Conference, Bellevue, WA. Alexandria, 
VA: Water Environment Federation, 1003ς1018. 
5 Arnold, C.L., C.J. Bellucci, K. Collins and R. Claytor.  2010.  Responding to the first impervious cover-based TMDL in the nation.  Watershed 
Science Bulletin, Journal of the Association of Watershed & Stormwater Professionals 1(1): 11-18. 

http://clear.uconn.edu/projects/tmdl/images/belucci_graph_big.png


 

 

Using impervious cover in a watershed as a surrogate TMDL target is appropriate for aquatic impairments 

caused by stormwater runoff.
6
  The Barberry Creek TMDL (Maine), among others, has both load 

allocations and waste load allocations for impervious cover, thus using impervious cover as a surrogate 

for biological criteria is not unprecedented.   

Clean Water Services found ñcorrelations between macro-invertebrate community condition and the 

percentage of effective impervious areaò
7
 consistent with the findings of the University of Washingtonôs 

Center for Water and Watershed Studies.  According to NOAA-Fisheries, ñéthe most consistent and 

pervasive effect of urbanization is an increase in impervious surface cover, which alters the hydrology 

and geomorphology of streams, and causes predictable changes in stream habitat and water qualityò.
8
  

Clean Water Servicesô scientists who conducted field observations found in urban and urbanizing areas of 

the Tualatin Basin found stream conditions consistent with those described by researchers from NOAA, 

The Center for Watershed Protection and University of Washington:  ñscoured stream beds, limited 

channel diversity, conversion of forested wetlands to reed canarygrass, and low to nonexistent stream 

flows in the summer monthsé
9
ò   

Due to the multiple impacts of urbanization that affect urban streams and aquatic life in those streams, we 

request that Effective Impervious Cover as a surrogate target for biological criteria for 303d listed urban 

streams in the Tualatin Basin.  Tualatin Riverkeepers believes that temperature and nutrient TMDLs are 

insufficient for addressing these impacts.  Based on studies correlating impervious cover to various 

indices of biological integrity, and due to the EPAôs general recommendation of 9% impervious cover as 

a target,
10

 we recommend that 9% Effective Impervious Area be used for load allocations for urban 

designated management agencies (including Metro) and waste load allocations for the MS4 permit. 

Recommendation #1:  A TMDL target of 9% Effective Impervious Area should be included as load 

allocations and waste load allocations for urban streams in the Tualatin Basin on the 303(d) list for 

biological criteria.  

In 2001, DEQ responded to requests for a Biological Criteria TMDL with the following explanation: 

The 303(d) List is intended to identify all waters not meeting water quality standards.  EPA has 

interpreted that Total Maximum Daily Loads (TMDLs) are to be established only where a waterbody 

is water quality limited by a ñpollutant.ò In the case of the listings such as for Habitat Modification 

and Flow Modification which are not pollutants5, TMDLs would not need to be established and other 

approaches to address these concerns, such as through Management Plans, should be used to address 

these impairments. In the case of a Biological Criteria listing which could be due to either a pollutant 

(e.g. excessive temperature, low dissolved oxygen or sedimentation) or some form of pollution (flow 

or habitat modification), the likely cause for the Biological Criteria exceedence needs to be 

determined. If pollutants were the likely cause, a TMDL would need to be established. If some other 

form of pollution was involved, other appropriate measures could be used.
11

 

 

                                                           
6 ENSR Corporation, Pilot TMDL Applications Using the Impervious Cover Method, October 2005.  Submitted to USEPA Region 1 
7 Clean Water Services, June 2005. Healthy Streams Plan.  p. 59. 
8 National Oceanic and Atmospheric Administration ς Fisheries, Northwest Region.  March 2003.  ESA Guidance for Analyzing Stormwater 
Effects.   
9 Clean Water Services, June 2005. Healthy Streams Plan.  p.87. 
10 ENSR Corporation, Pilot TMDL Applications Using the Impervious Cover Method, October 2005.  Submitted to USEPA Region 1 (Page 1-1) 
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 Tualatin Subbasin TOTAL MAXIMUM DAILY LOAD (TMDL) & WATER QUALITY MANAGEMENT PLAN (WQMP), Response to Public Comment . 

Oregon Department of Environmental Quality. January 31, 2001 



 

 

We suggest that a synergistic influence of numerous pollutants from stormwater are responsible for the 

biological criteria listing including zinc, copper, and other metals, PAH and other toxics and fine 

sediment.  We also believe that ñerosive kinetic energyò is a pollutant impacting the aquatic biological 

communities in urban streams.  Since one form of energy, heat, is recognized as a pollutant in this TMDL, 

it is not unreasonable to recognize and regulate another anthropogenic form of energy, ñerosive kinetic 

energyò as a pollutant.  Using impervious cover as a surrogate could address ñerosive kinetic energyò 

while addressing the synergistic impact of a list of pollutants which singly would not warrant a listing. 

 

The DEQ response to public comments on the 2001 Tualatin TMDL also included the following 

statement: 
 

The Department also recognizes that some parameters such as sedimentation and toxics were not 

fully addressed at this time, as they were not listed for the Tualatin. The Department will be seeking 

and reviewing data for these parameters in the Tualatin under its watershed approach and will revise 

TMDLs accordingly on a five-year cycle. 

 

Ten years later, we see an impervious cover TMDL as an appropriate revision to more fully address 

these parameters. 

 

Much work has been done to guide the implementation of the impervious cover TMDL in the 

Tualatin Basin.  The Tualatin Basin Effective Impervious Area Reduction Task Force Report 

(2002) lists 37 recommendations for reducing impervious cover.  Many of these recommendations 

were echoed in the Healthy Streams Plan (2005).  Adopting an impervious cover TMDL would 

strengthen these recommendations through NPDES permits and water quality management plans 

produced and implemented by designated management agencies. 

 

 

Enforcement Mechanisms for Biological Criteria, Impervious Cover and 

Urban Runoff from Private Facilities 

Assigning allocations for impervious cover alone will not cause transformation of urban infrastructure 

impacting streams and aquatic biological communities without effective enforcement mechanisms.  Clean 

Water Services has identified 1339 private water quality facilities treating 7496.3 acres of runoff.
12

  Of 

these private facilities only 95 have 1200-Z permits requiring annual inspections.  Overall, 32% of private 

facilities were inspected in the last reporting year. 

Inspection of the 95 1200-Z facilities resulted in 62 administrative permit violations and 67 benchmark 

exceedances.  For the 1244 private facilities not covered by the 1200-Z program, CWS scores the 

functioning of the inspected facility on a scale of 1-5.  Ratings statistics were not reported in the 

Stormwater Annual Report, however these statistics could provide insight to support adaptive 

management decisions for the private stormwater facility program.  

Clean Water Services only inspects and rates catch basins which are part of a treatment train for a water 

quality facility.  Catch basins in standard parking lots (i.e. those without any supplemental water quality 

                                                           
12 Clean Water Services, November 2011.  Stormwater Annual Report. 



 

 

elements such as swales or biofilters) are not inspected as it has been determined by CWS that these catch 

basins provide little benefit for water quality improvement.
13

  

The impact of private impervious cover on the watershed is significant.  The Tualatin Basin Effective 

Impervious Area Reduction Task Force Report (2002) estimated that there was over 17,500 acres of 

impervious cover, including over 5,000 acres of parking lots and 7,840 acres of building footprint within 

the urban growth boundary of the Tualatin basin, compared with 2,319 acres of roads.  Effective 

Impervious Area Private impervious cover produces the majority of runoff in the basin.  Based upon the 

definition of ñEffective Impervious Areaò in the 2002 task force report, we assume that this acreage is in 

addition to the 7496.3 acres of treated impervious cover. 

W h a t  i s  e f f e c t i v e  i m p e r v i o u s  a r e a ?  

Impervious area such as rooftops, streets, sidewalks, and parking areas do not allow water to drain into 

the soil. Impervious area that collects and drains the water directly to a stream or wetland system via 

pipes or sheet flow is considered ñeffective impervious areaò, because it effectively drains the 

landscape. Impervious area that drains to landscaping, swales, parks and other impervious areas is 

considered ñineffectiveò because the water is allowed to infiltrate through the soil and into ground 

water, without a direct connection to the stream or wetland.
14

 

 

A map of the basin shows that the highest density of impervious cover is in commercial areas along major 

transportation corridors (I-5, 99W, US26, Hwy 217).   

 

Source:  Clean Water Services Healthy Streams Plan (2005) 

                                                           
13 E-mail from Peter Ruffier, Regulatory Affairs Department Director,  Clean Water Services December 5, 2011. 
14 Tualatin Basin Effective Impervious Area Reduction Task Force Report, Clean Water Services. July 2002 DRAFT 



 

 

We suggest such a significant volume of runoff coming from commercial and multi-family residential 

areas warrants regulations with NPDES permits.  While industrial and commercial with specific Standard 

Industrial Classification (SIC) codes are regulated by permits, the vast majority of commercial acreage is 

not regulated by permits that hold individual property owners and managers accountable.   

DEQ could require NPDES permits for impervious cover. Under ñresidual designation authorityò (RDA) 

a state may on a case-by-case basis after balancing certain factors designate a stormwater discharge as 

requiring a NPDES permit because it contributes to a violation of a water quality standard or is a 

significant contributor of pollutants.  (See 40 CFR 122.26) 

This residual designation authority has been used three times in EPA Region 1 to address runoff and 

pollutants coming from impervious cover.  An NPDES permit is required for stormwater discharges from 

real property containing impervious surfaces equal to or greater than two acres in Milford, Bellingham or 

Franklin, Massachusetts.  Maine Department of Environmental Protection issued an RDA general permit 

for Long Creek in November 2009.  The state of Vermont has issued combination of MS4 permit and 

RDA permit to implement stormwater TMDLs. 

Recommendation #2:  Whereas the Tualatin Basin has 12 urban streams on the 303(d) list for biological 

criteria; and impervious cover has been positively shown to cause the decline of aquatic biological 

communities; and the Tualatin Basin has 7500 acres treated by private stormwater facilities; and there is 

approximately 18,000 acres of impervious cover within the urban growth boundary of the Tualatin Basin; 

and catch basins from thousands of acres of parking lots are uninspected and presumably unmaintained; 

Tualatin Riverkeepers requests that DEQ use its residual designation authority under 40 CFR 

122.26 to require National Pollutant Discharge Elimination System permits for all stormwater 

discharges from real property containing impervious surfaces equal to or greater than one acre.   

  



 

 

Comments on Chapter 2:  Revised Temperature TMDL  

Discharging From Hillsboro and Forest Grove WWTPs Impacts Mainstem 

 

Figure 2-12 from Draft TMDL 

TRK is concerned that the proposed bubble allocation for temperature that allow future discharges from 

the Forest Grove and Hillsboro treatment plants.  As the above graph (Figure 2-12) shows, an increase in 

temperature is expected with the new discharges between River Mile 55 (FG) and River Mile 22.  In 

effect, there is a 33-mile long thermal mixing zone.   

These new point sources during the TMDL season will raise the river temperature creating a temperature 

impact in upper reaches of the river where salmonid rearing occurs (see Appendix F of 2001 Tualatin 

TMDL) .  Figure 2-12 depicts an increase in temperature with all four treatment plants discharging that 

would bring the river temperature to within 1 to .5 degree C. of violating the temperature standard of 18 

degrees between RM 55 to RM 44.    

Between Rock Creek (RM 38) and RM 25 the additional temperature load prevents the attainment of the 

18ÁC standard.  This appears to be a violation of DEQôs antidegradation rules OAR 340-041-0004.   

Recommendation #3:  This revised TMDL should require alternatives methods of effluent disposal 

that do not raise the riverôs temperatures. 



 

 

 

Refocusing the Temperature Trade Program 

CWS temperature trade needs to be focused on the tributaries and targeted so that a measurable 

improvement in temperature can be achieved with adequate monitoring to inform adaptive management 

over time.  It should be targeted as well to protect the beneficial use of cool water species on those 

tributaries where the most sensitive uses of spawning and rearing.  The data exists to achieve this and 

should as well be coordinated with ODA and ODF land management DMAs. 

In part, the rational for the temperature trade is predicated on failure of nonpoint sources, agriculture and 

forest land uses to achieve shading to meet their load allocations.  This should be corrected in the 

implementation of the TMDL so that CWS efforts to shade streams can focus on additional areas that are 

not already assigned a load allocation. 

 

Reuse is a Viable Alternative to Mitigate Temperature for WWTP Discharges 

The Executive Summary for Temperature on page ii states that, ñInstead of installing large-scale chillers 

to cool effluent, Clean Water Services established a temperature trading program that included 

supplementing summer river flows with stored water, and establishing shade along tributaries.ò  This 

statement erroneously implies that the only alternative to flow augmentation and shade is ñlarge-scale 

chillersò.  Additional alternatives are available including reuse programs that re-uses effluent as a water 

resource.   Promotion of wastewater reuse which is proven temperature management strategy and will 

help address anticipated growth and municipal water demand. 

Unified Sewerage Agency (now CWS) developed a Recycled Wastewater Master Plan in 1991.  This plan 

came up with a whole array of recommended policies, system alternatives, program elements, and 

financing.  As part of the work on this plan, a survey of more than 90 potential users found that 

ñSufficient demand for recycled wastewater exists to warrant implementation of a large scale system.ò  

Recommendation #4:  Reuse should be an increasing part of the temperature mitigation for the 

CWS wastewater treatment plants. 

 

Temperature Impacts of Urban Stormwater Management 

While no WLA has been assigned to urban stormwater, stormwater can influence stream temperature via 

changes to the historic geomorphology and hydrologic function of the streams.  This impact is ignored in 

the TMDL.  Groundwater recharge should be encouraged to moderate flows and cool tributaries.   

Recommendation #5:  A Waste Load Allocation should be assigned to urban storm water to address 

its temperature impact related to channel structure, geomorphology and hydrologic function. 

 



 

 

Load Allocation Needed for Small Dams 

Thank you for recognizing the potential thermal impact of Scoggins Dam and Barney Reservoirs and 

including load allocations for these sources. 

Tualatin Riverkeepers requests a TMDL thermal load allocation for small surface release dams on 

tributaries of the Tualatin River.  The TMDL already recognizes that reservoir and dam operations are 

considered nonpoint sources that affect the quantity and timing of heat delivery to downstream river 

reaches. 

Small surface release dams on streams increase water temperature downstream of the dams.  Spreading 

the water surface over a larger area and slowing the flow increases solar gain.  A reservoirôs top layer of 

water will warm and decrease in density, while cooler, denser water will sink to the bottom layer of the 

reservoir.
15

  The warmer upper layer of water (epilimnion) is selectively spilled over surface release dams, 

increasing downstream temperatures. 

Tualatin Riverkeepers demonstrated this effect at Summerlake Park in Tigard.  In the Summer of 2003, 

we placed two StowAway®Tidbit® temperature loggers in Summer Creek, one just upstream from the 

lake at Summerlake Park and one just below the dam that forms the lake.  

 

 

The dam is approximately 5 feet high and all flow comes over the top edge of the dam.  

                                                           
15 American Rivers 2002, The Ecology of Dam Removal:  A Summary of Benefits and Impacts 



 

 

 

Data collected by Tualatin Riverkeepers at Summerlake Park 

The data collected showed that the downstream temperature was elevated 7°F to 11°F (3.9°C to 6.1°C)  

(over the temperature at the upstream monitoring point throughout the month of July.  This is far above 

the 0.05°C of the 0.3°C human use allowance allocated to non-point sources.  Note that the temperature at 

both monitoring sites exceeded the 18.0°C (64.4°F) standard for trout and salmon rearing and migration 

for the entire month. 

Our results were not surprising.  Lessard and Hayes found in a study of 9 small dams in Michigan that the 

mean summer temperature increased 2.7°C on average and that the increases in temperatures were 

maintained at least 2-3km below the dams.
16

  Clean Water Services (CWS), has identified ñinstream 

ponds as a major point-source water quality problem because of their tendency to increase stream 

temperature, decreased dissolved oxygen, and alter sediment transport processes.ò
17

   TRK agrees with 

this assessment of instream ponds as point sources.  As major point sources of temperature load, a waste 

load allocation is called for as well as regulation through NPDES permits. 

                                                           
16 EFFECTS OF ELEVATED WATER TEMPERATURE ON FISH AND MACROINVERTEBRATE COMMUNITIES BELOW SMALL DAMS, JOANNA L. 
LESSARD* and DANIEL B. HAYES, Department of Fisheries and Wildlife, Michigan State University. East Lansing, MI 48824, USA 
 
17 Clean Water Services, Healthy Streams Plan (2005).  pp. 76-79. 


