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1123 Wilkes Blvd., Ste. 400 

Columbia, Missouri  65201 
PH 573.443.4100 

FAX 573.443.4140 

www.geosyntec.com 

Project/Marmaton-Little Drywood Draft TMDL Comment Letter 

 

           April 2, 2010 

Mr. John Hoke 

Missouri Department of Natural Resources 

Water Protection Program 

Water Quality Monitoring and Assessment Section 

P.O. Box 176 

Jefferson City, MO 65102 

 

Subject: Draft Marmaton River and Little Drywood Creek Total Maximum Daily Load 

Report 

 

Dear Mr. Hoke: 

 

On behalf of the City of Nevada and Allgeier Martin Consulting Engineers, Geosyntec 

Consultants (Geosyntec) appreciates the opportunity to submit this comment letter addressing the 

City’s concerns regarding development of the draft Marmaton River and Little Drywood Creek 

Total Maximum Daily Load (TMDL) report and its impacts on the City of Nevada (City) 

Wastewater Treatment Facility (WWTF).  The TMDL seeks to place extremely stringent limits 

on the Nevada WWTF using an unverified model despite recognition that Little Drywood Creek 

upstream of the WWTF outfall does not attain the dissolved oxygen (DO) criterion targeted by 

the TMDL. The City is concerned that wasteload allocations stipulated by the TMDL are 

significantly lower than wasteload allocations issued to other WWTPs in Missouri that discharge 

to low DO streams. 

 
The primary observations, concerns and objections regarding the TMDL are listed as follows: 

  

 The water quality data collected through the TMDL process indicates that the Nevada 

WWTP is not the cause of low DO in Marmaton River or Little Drywood Creek.  

 

 DO measurements in Little Drywood Creek upstream of the Nevada WWTP were either as 

low as or at times lower than DO measurements downstream from the Nevada WWTP 

discharge.  

 

 DO in Little Drywood Creek is naturally below the 5.0 mg/L DO criterion in summer, low-

flow conditions.  

 

 The need for alternative dissolved oxygen criteria and/or designated uses is apparent. 
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 The TMDL does not demonstrate that the immense cost of a Nevada WWTP upgrade 

required to meet the TMDL wasteload allocations would result in a significant DO increase 

in Marmaton River or Little Drywood Creek.  

 

 The Nevada WWTP already has water quality-based effluent limits based on a site-specific 

DO criterion of 3 mg/L and a verified model.  

 

 The wasteload allocations proposed in the TMDL are unprecedented and likely cannot be 

consistently achieved with any technology used to treat domestic wastewater.  

 

 Wasteload allocations for nutrients are not supported by water quality criteria approved by 

the Missouri Clean Water Commission.  

 

 The QUAL2K model used to develop the wasteload allocations appears to be unverified and 

there are other aspects of the model such as ammonia and prescribed sediment oxygen 

demand values that should be reevaluated.  

 

 The City requests the Department develop a separate TMDLs for Little Drywood Creek and 

Marmaton River. 

 

  

We request the Department of Natural Resources (‘MDNR’ or the ‘Department’) consider the 

following specific comments before formulating the final TMDL for Marmaton River and Little 

Drywood Creek. 

 

1. Nevada WWTP wasteload allocations are likely unachievable and unmerited (Page 30, 

Section 8, Waste Load Allocations).   

 

Several of the wastewater treatment plant wasteload allocations may be unachievable, 

particularly after conversion to permit limitations.  Installation of tertiary filtration or 

membrane filtration may not meet the BOD and total suspended solids reduction 

requirements.  In addition, the nutrient limitations are beyond the state of the practice. 

 

The draft TMDL does not conclusively demonstrate that nutrient limits, if achieved, will 

meet a DO concentration of 5 mg/L. Data collected during the 2008 stream survey and from 

previous studies on Little Drywood Creek at locations upstream of the Nevada WWTP 

feature nutrient and BOD concentrations comparable to wasteload allocations yet support DO 

concentrations less than 5 mg/L.  
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Marmaton River and Little Drywood Creek are listed for a low DO impairment, not 

excessive nutrients. Given the considerable capital outlay represented by proposed nutrient 

wasteload allocations the City believes the Department should remove proposed nutrient 

removal requirements from the TMDL. 

 

2. Wasteload allocations for nutrients are not supported by water quality criteria 

approved by the Missouri Clean Water Commission (Pages 34-35, Tables 18-19, Section 

8, Waste Load Allocations).   

 

Included within Tables 18 and 19 of the draft TMDL are wasteload allocations of 13.46 

lbs/day (0.8 mg/L) for total nitrogen and 1.46 lbs/day (87 ug/L) for total phosphorus, 

respectively. It is not clear what regulatory basis supports the prescribed nutrient wasteload 

allocations.  The TMDL qualitatively ties nutrients to the DO impairment; however, limited 

quantitative analysis was provided to demonstrate that nutrient wasteload allocations are 

needed to address the DO impairment.  We note that Marmaton River and Little Drywood 

Creek are not identified by the Department as being impaired by unacceptably high nutrient 

concentrations, and that the State of Missouri has not adopted numeric (304(a)) nutrient 

criteria for flowing waters.  The nutrient wasteload allocations are beyond the limits of 

conventional wastewater treatment technology and represent an unachievable target for 

wastewater utilities. It is not clear what affordable technologies are available that can meet 

the prescribed nutrient wasteload allocations.  

 

In addition, the load duration curve method for identifying nutrient allocations does not 

provide a linkage between nutrients and DO or the aquatic life beneficial use.  Therefore, the 

applicability of this technique is questionable and should be reconsidered. 

  

3. The City supports the development of alternative criteria and/or designated uses. 

 

Throughout the TMDL, the Department mentions plans to possibly pursue development of 

alternative dissolved oxygen criteria for Marmaton River and Little Drywood Creek. The 

City resoundingly supports this effort.  Even with advanced treatment, achieving proposed 

wasteload allocations listed below may not be technically possible or affordable.  

Furthermore, the City is aware of significant data collection efforts already recently 

undertaken in Little Drywood Creek, which are supportive of site-specific criteria.     

 

 

 



John Hoke 

April 2, 2010 

Page 4 

 

 

 

Dissolved oxygen concentrations well below 5 mg/L have been documented by the 

Department and contractors within Little Drywood Creek upstream of the Nevada WWTP, 

which is a biocriteria reference stream. Defined within 10 CSR 20-7.031, reference streams 

are “stream reaches determined by the department to be the best available representatives of 

ecoregion waters in a natural condition, with respect to habitat, water quality, biological 

integrity and diversity, watershed land use and riparian conditions [emphasis added].”  

 

Monitoring locations located within Little Drywood Creek feature BOD, nitrogen, 

phosphorus, and suspended solids concentrations comparable to, or less than, concentrations 

prescribed as wasteload allocations in the draft Marmaton River and Little Drywood Creek 

TMDL. Upstream reference stream monitoring locations also feature DO concentrations less 

than 5 mg/L. Even if wasteload allocations proposed in the draft Marmaton River and Little 

Drywood Creek TMDL could technologically be achieved, there is a significant compilation 

of data suggesting that the statewide DO criteria of 5 mg/L would not be attained.   

 

The City therefore requests the Department pursue alternative DO criteria and/or designated 

uses based on readily available data.  Until such time that they are developed, the City 

additionally requests that the Department abstain from issuing wasteload allocations 

prescribed in the TMDL. 

 

4. The water quality model used to develop wasteload allocations does not follow 

Department guidance. 

 

The Qual2K model used to demonstrate that proposed wasteload allocations will meet water 

quality standards appears to be calibrated to a single 24-hour survey conducted on August 27, 

2008. While the calibrated model appears reasonable and accurate, current Department 

guidance
1
 specifies two (2) 48-hour surveys be conducted to calibrate and verify a receiving 

stream model if the waterbody is impaired for dissolved oxygen.  Additionally, the 24-hour 

survey appears to have only included a single downstream monitoring station.  Department 

guidance
2
 recommends at least three downstream stations.   

 

The City also notes the Department calculated current permit limits for the Nevada WWTP 

using discharge observations and data collected during two wasteload allocation studies in 

                                                 
1
 MDNR. 2009. Memorandum to Leanne Tippet regarding DO Modeling & BOD Effluent Limit Development Administrative Guidance for the 

Purpose of Conducting Water Quality Assistance Reviews. December 30, 2009. Water Protection Program. Jefferson City, MO.  
 
2
 MDNR.  Undated guidance document entitled “Water Quality Monitoring in Support of Missouri’s Antidegradation Rule.”  Water Protection 

Program, Jefferson City, MO. 
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contrast to the single 24-hour survey conducted for the TMDL.  Given the significant capital 

investment associated with attempting to meet proposed wasteload allocations, the City 

requests an explanation as to why the Department is recommending significantly more 

stringent limits based on an unverified model given that a verified model already exists.  The 

City believes the Department should verify the TMDL model based on two (2) 48-hour 

surveys with a minimum of three downstream monitoring stations. 

   

 

5. The Department and USEPA have already acknowledged the need for site-specific 

criterion through its application in developing current permit limits. 

 

Although the draft TMDL makes reference to developing a site-specific DO criterion, the 

City notes the current permit for the Nevada WWTP was already developed using a site-

specific criterion of 3.0 mg/L.  We understand this criterion has not yet been officially 

adopted in Missouri regulations, but the City notes that significant capital investments have 

already been made in response to the Department’s and USEPA’s approval of the Nevada 

WWTP permit.  Therefore, the City requests that the Department delay application of 

TMDL-based wasteload allocations until Missouri formally adopts site-specific DO criteria 

for Little Drywood Creek.   

 

6. The Little Drywood Creek TMDL should be developed separately from the Marmaton 

River TMDL. 

 

As discussed in our meeting, the City understands that USEPA is operating under a consent 

decree to issue the Marmaton River TMDL by December 31, 2010.  Furthermore, it is our 

understanding that Little Drywood Creek is not a “consent decree” water.  Given the 

significant issues discussed at our meeting and presented in this letter, the City requests the 

Department develop the Little Drywood Creek TMDL separate from the Marmaton River 

TMDL to be issued at a later date.  For purposes of developing the Marmaton River TMDL, 

per our discussion, the City understands that wasteload allocations developed for the Nevada 

WWTP will be based on meeting an instream dissolved oxygen criterion of 5 mg/L at the 

confluence with Marmaton River.  In other words, modeling efforts in support of the 

Marmaton TMDL need not demonstrate compliance with water quality standards within 

Little Drywood Creek.  Protection of water quality standards within Little Drywood Creek 

will be addressed in the Nevada WWTP permit and in a separate TMDL developed for Little 

Drywood Creek.         

 

7. Wasteload allocations for CBOD5 appear to be mislabeled as BOD5 (Page 30, Section 8, 

Waste Load Allocations; Page 69, Appendix C; Page 79, Appendix D). 
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The draft TMDL determined that the “BOD5“ wasteload allocation for the Nevada WWTP 

must be reduced to 3.25 mg/L (pages 30, 69, and 79).  We note that this wasteload allocation 

value appears to be based on a ‘Fast-CBOD’ model input value of 8.03 mg/L and an assumed 

ultimate to 5-day ratio of 2.47.  This suggests that the wasteload allocation should be in terms 

of carbonaceous BOD (CBOD).  There is a significant difference between BOD and CBOD.  

We request “BOD5“ wasteload allocations in the draft TMDL be revised to “CBOD5”.     

 

8. Quantitative link between proposed wasteload allocations and reduction in prescribed 

sediment oxygen demand is not clear. 

 

In order to attain a minimum DO criterion of 5 mg/L in Little Drywood Creek, the prescribed 

sediment oxygen demand (SOD) was reduced to zero in the Qual2K model without adequate 

justification.  The TMDL did not quantitatively link the draft wasteload allocations to the 

required reduction in SOD.  Without such a quantitative link significant uncertainty remains 

whether the minimum DO criterion of 5 mg/L can in fact be obtained.  We request that the 

Department quantitatively address how the draft wasteload allocations result in the required 

reduction in SOD.  Furthermore, we note the additional uncertainty introduced by the 

reduction in SOD necessitates an adaptive management approach.           

 

9. Quantitative linkage between TSS and DO is not clear (Pages 30, 33, and 36, Section 8, 

Waste Load Allocations). 

 

Section 8 does not to provide a clear and quantitative linkage between the listed cause of 

impairment (dissolved oxygen), the beneficial use, suspended particles of organic sediment, 

and total suspended solids.  We request the approach for determining the TSS criterion and 

wasteload allocations be removed from the TMDL as no quantitative linkage between TSS, 

dissolved oxygen, beneficial use, or narrative criteria violation has been demonstrated. 

 

10. The water quality model used for Little Drywood Creek assumed an unachievable 

ammonia wasteload allocation for the Nevada WWTP. 

 

The Little Drywood Creek Qual2K model assumed an ammonia wasteload allocation for the 

Nevada WWTP of 0.085 mg/L.  It is unrealistic to expect any technology used to treat 

domestic wastewater can consistently achieve ammonia concentrations at this level.           
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11. Adaptive management strategies should be used (Pages 38-39, Section 12.1, 

Implementation Plans/Point Sources) 

 

As discussed, there are substantive uncertainties associated with the draft TMDL and load 

capacity estimates. These issues coupled with the likely unachievable wasteload allocations 

justify the use of adaptive management for TMDL implementation.  Additional water quality 

data and modeling efforts are needed to set technically defensible wasteload allocation 

targets.  In addition, the Department is considering revisions to the DO criteria within the 

next few years.  Therefore, we recommend that the implementation plan within the TMDL 

includes an adaptive management approach and reopener provisions so that the load and 

wasteload allocations are reevaluated within the near-term.  Requested revisions to Section 

12.1 are included below, which include edits addressing the removal of Little Drywood 

Creek from the TMDL (deletions are in strikethrough and additions are in bold): 

 

This TMDL will be implemented partially through permit action. The permit for the city 

of Nevada’s wastewater treatment plant expired Aug. 5, 2009, with renewal pending the 

completion of ongoing plant upgrades to add four clarifiers, two aeration basins, two 

aerobic digesters and ultraviolet disinfection. Pending effluent limits in the draft permit 

are 28 mg/L daily maximum and 20 mg/L monthly average for both biochemical oxygen 

demand and total suspended solids.  Wasteload allocations developed in support of the 

TMDL will not immediately apply subsequent to the first permit renewal following 

completion of plant upgrades.   

 

Wasteload allocations developed for this TMDL will may be used to derive new limits 

for biochemical oxygen demand and total suspended solids that are protective of the 

dissolved oxygen criterion and aquatic life use in both the Marmaton River and Little 

Drywood Creek. However, iIt is the intention of the department that prior to 

implementation of these wasteload allocations, either the department or the city will 

determine whether the dissolved oxygen criterion of 5 mg/L found in 10 CSR 20-7.031, 

Table A is appropriate or if a site-specific dissolved oxygen criterion is required. This 

will likely coincide with the department’s next Triennial Review of the Water Quality 

Standards, scheduled for 2012, when new dissolved oxygen criteria may be promulgated. 

Revised dissolved oxygen criteria may better reflect natural stream reaeration 

conditions to assure that treatment plant effluent limits are based on meeting 

dissolved oxygen criteria that are naturally attainable and realistic. Further, it is 

recommended that additional sampling, including biological sampling, be conducted in 

the affected segments of the Marmaton River and Little Drywood Creek prior to 

implementation of the wasteload allocations in order to assess the water bodies’ 
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attainment of designated beneficial uses. These sampling events should occur prior to the 

end of the calendar year 2012 and continue as necessary.  

 

If it is determined at that time that the current water quality criterion for dissolved oxygen 

is appropriate, the wasteload allocations from the TMDL will be implemented using a 

phased, adaptive management approach.  The Nevada Wastewater Treatment Plant 

permit may incorporate TMDL-based BOD and TSS limits possibly under a 

negotiated schedule of compliance to be issued in a subsequent permit renewal.  

Instream monitoring downstream of the wastewater treatment plant should be 

conducted in order to provide additional data with which to assess the impact of the 

revised permit limits on Little Drywood Creek and the Marmaton River.  Should 

post-TMDL monitoring indicate initial reductions to BOD and TSS limits result in 

attainment of numeric and narrative water quality standards, TMDL-based total 

nitrogen and total phosphorus limits will not be required.  

 

If the current water quality criterion for dissolved oxygen it is determined not to be 

appropriate, and a new dissolved oxygen criterion is promulgated, then new wasteload 

allocations will be calculated and implemented and the TMDL will be revised 

accordingly. Along with implementation of any new wasteload allocations, effluent 

monitoring for nutrient species and instream monitoring for dissolved oxygen, 

temperature, pH, ammonia and chlorophyll a will be required on the Nevada Wastewater 

Treatment Plant operating permit. 

 

12. Monitoring plan section should be revised to account for potential WLA revisions (Page 

37, Section 11, Monitoring Plan for TMDLs Developed under Phased Approach, paragraph 

1) 

 

We request the following revisions to this paragraph (deletions are in strikethrough and 

additions are in bold): 

 

“Post-TMDL monitoring will be scheduled and conducted by the department approximately 

three years after the TMDL is approved, or in a reasonable period of time following the any 

compliance schedule outlined in the permit prompted by the TMDL and the application of 

any new effluent limits. The Missouri State Operating Permit for the city of Nevada’s 

wastewater treatment plant expired August 5, 2009 and renewal of the permit is pending 

completion of these TMDLs, as well as completion of facility upgrades currently underway.  

The permit will may be renewed with revised effluent limits based on the wasteload 

allocations developed in these TMDLs.” 
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These modifications are requested to make certain there is not an incorrect inference that the 

TMDL wasteload allocations will automatically be used to develop effluent limits for the 

Nevada WWTP. 

 

13. Instream monitoring requirements better suited for Section 12  (Page 37, Section 11, 

Monitoring Plan for TMDLs Developed under Phased Approach, paragraph 2) 

 

We request the second paragraph in Section 11 on page 37 regarding instream monitoring 

requirements be stricken.  Discussion of instream monitoring requirements should be moved 

to Section 12.1 where we believe it is better suited. 

 

14. Point source section should be revised to account for potential WLA revisions (Page 41, 

Section 13, Reasonable Assurances, paragraph 1, sentence 2) 

We request the following revisions to the second sentence of the first paragraph (deletions 

are in bold): 

 

“For TMDLs that address point sources of pollution, the authority to include effluent limits 

determined from the TMDL wasteload allocations incorporated into a state permit, along 

with effluent monitoring reported to the department, should provide a reasonable assurance 

that instream water quality standards will be met.” 

 

This modification is requested to make certain there is not an incorrect inference that the 

TMDL wasteload allocations will automatically be used to develop effluent limits for the 

Nevada WWTP. 

 

 

We greatly appreciate the opportunity to discuss the Marmaton River and Little Drywood Creek 

draft TMDL and the Department’s sensitivity to the City of Nevada’s concerns.  The 

Department’s willingness to develop a site-specific DO criterion and build in flexibility to the 

TMDL is also greatly appreciated.  Please let us know of any questions or additional information 

you may need and thanks again for your continued efforts and cooperation.      
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          Sincerely, 

 

 

 

 

 

 

Tom Wallace 

Senior Project Manager 

 

 

cc:  JD Kehrmann, City of Nevada 

  Chris Erisman, P.E., Allgeier Martin Consulting Engineers   

  Dean Willis, P.E., Allgeier Martin Consulting Engineers   
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