
 

 

Memorandum 
To: Dania Zinner, EPA RPM, VB/I70 Superfund Site 

From: Timothy C. Shangraw  

Date: April 30, 2016 

Re:    POLREP #10 - Vasquez Boulevard/Interstate 70 (VB/I70) Superfund Site, Operable 

Unit 2, Removal Action 

======================================================================= 
 
On behalf of the City and County of Denver (Respondent), Engineering Management Support, 
Inc. (EMSI) is submitting this Pollution Report (POLREP #10) in accordance with Section 4.c of 
Appendix C to the Administrative Settlement Agreement and Order on Consent for Removal 
Action, for the subject Superfund Site (the Site).  This report follows the outline detailed in 
Section 4.c of Appendix C, and contains pertinent new information specified in the Superfund 
Removal Procedures, Removal Response Reporting: POLREP and OSC Reports (EPA, 1994).   
 
Section I – Heading 
 
The date, site name, report author, report recipient, and report number are presented above. 
  
Section II – Response Information  
 

This reporting period extended from April 1
st
 through 30

th
, 2016 during which time work on a 

new Crosswalk report for the SAP/QAPP was initiated, value engineering (VE) to assess 
treatment options for dewatering water continued, and additional bench-scale treatability studies 
were performed.  The treatability studies assessed the effectiveness of aeration, lime/soda ash 
softening, and ozonation on removing suspended and dissolved metals, total inorganic nitrogen 
(TIN), and biochemical oxygen demand (BOD) from Site groundwater.  A treatability work 
scope is attached to this POLREP. 

Preliminary Effluent Levels (PELs) for a new Individual Discharge Permit (IDP) were received 
from CDPHE Water Quality Control Division (WQCD) on April 5

th 
(attached).    Respondent 

examined the PELs and determined them to be more reasonable than discharge limits in the 
General Discharge Permit, so elected to apply for an IDP.  An IDP application was submitted to 
CDPHE WQCD on April 13

th
.  On April 18

th
, CDPHE WQCD notified the Respondent that the 

application is complete and is undergoing technical review.  

Grab samples for BOD analyses were collected from piezometers in dewatering Zones 3a, 3b, 
and 4, and from an outfall pipe in Zone 5.  Results are summarized in the attached table.   

Finally, several coordination meetings with regulatory agencies were held during the reporting 
period.  They consisted of: 

 A project status update with EPA and CDPHE on April 18
th

.  A meeting agenda is 
attached to this POLREP.  The construction organization chart discussed during the 

Engineering Management 
Support, Inc. 
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meeting was edited to include names of EPA personnel assigned to the project.  The 
edited chart is also attached to this POLPEP.   

 A briefing to CDPHE WQCD regarding discharge permitting on April 21
st
.  

 

Section III – Issues, Resolutions, and Planned Activities 
  
For the next four months, construction details incorporating ongoing VE assessments will be 

finalized, bid packages will be prepared, and construction contractors will be procured.  To keep 

EPA and CDPHE informed of any design changes and/or issues that might impact 

constructability or implementation, Respondent will hold monthly status meetings at which EPA 

and CDPHE will be updated, and issues can be addressed.  It was agreed that the 4
th

 Wednesday 

of each month would be convenient for all parties (beginning at May 25
th

).  Meeting start time 

will be 09:00 am. Location will be in the Respondent’s Webb building.   

 

The only remaining deliverable at this time is a new Crosswalk report for the SAP/QAPP.  

Respondent plans to submit this report by mid-May.   
 

 
Please call Jennifer Luthi (720.865.5432) or me (303.940.3426 x 9) if you have any questions. 
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Treatability Study  

Statement of Work 

 

Step 1:  Initial Characterization  

Objective: Collect sufficient water volume for this study and establish initial quality of 

water to be treated.   

Procedure:  First, collect a composite sample of groundwater that best represents worst-

reasonable-case of water to be treated.  Considering construction sequencing and 

dewatering durations proposed by Kiewit, a  groundwater composite originating from 

dewatering Zones 3a, 3b, and 4 would be meet this criteria.  The volume of water 

required for this treatability study is estimated in Tables 1 and 2 to be approximately 50 

liters.  Collect a sample (approx. 4 liters) of the composite sample and analyze it for the 

parameters in Table 1. 

Step 2:  Aeration and Raise pH  

Objective:  The objectives of this step are to 1) oxidize soluble metals (primarily iron and 

manganese) and precipitate them as insoluble oxides, and 2) convert nitrate and dissolved 

ammonium to gaseous ammonia at high pH and strip it from solution.   

Procedure:  To accomplish these objectives, the solution pH will be raised to a minimum 

of 11.7 while the water is being aerated.  Lime is selected to raise the pH because it is 

particularly suitable for precipitating soluble iron and manganese and aids in coagulation 

for turbidity removal. The procedure involves raising the pH while bubbling air into a 

large open-top bucket or aquarium filled with approximately 45 liters of composited 

groundwater.    Record the lime dosage required (g/L) to raise the pH and the rate of 

ambient air introduced into the groundwater.  Also record the initial temperature and 

temperature rise over time.  Continue aerating the water for up to 1 hour and visibly 

monitor for the oxidation of iron, manganese, and other solids.  After 1 hour, cease 

aerating and allow the solids to settle.  Record the visible appearance of solids separation 

and turbidity of the decanted water.  Collect a sample (approx. 4 liters) of decant water 

and have it analyzed for the parameters listed in Table 1.  

Step 3: Oxidize Samples with Ozone  

Objective: Assess the additional effectiveness of ozone at 1) oxidizing and precipitating 

metals, 2) oxidizing organics, and 3) stripping gaseous NH3 from solution.   

Procedure:  Inject ozone into the Step 2 water at a measured rate using an aeration stone 

or diffuser pipe that maximizes gas-water transfer.  After 10 minutes, siphon 8 liters of 
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water into a separate container using a siphon pump.  Allow solids to precipitate, then 

collect a sample (approx. 4 liters) of decant and have it analyzed for the parameter listed 

in Table 1.  Repeat this process after 30 minutes, 90 minutes, and 120 minutes of 

ozonation.  Record the visible appearance of solids separation and turbidity of decant 

water.   

Step 4:  Complete Softening with Soda Ash 

Objective: Assess the additional effectiveness of soda ash at precipitating non-carbonate 

hardness (calcium and magnesium sulfates or chlorides) and possibly co-precipitating 

other metals, inorganics (TIN), and organics.   

Procedure:  Determine the molar requirement of soda ash addition based on the lime 

dosage needed to raise the pH of water in Step 2.  Apply the same dosage to all four of 

the Step 3 samples.  Allow solids to settle and record the visible appearance of solids 

separation and turbidity of the decanted water.  Sample decants from each container (4 

liters each) and have them analyzed for the parameters listed in Table 1.  

Step 5:  Characterization of Precipitated Solids 

Objective:  Characterize the precipitated solids for hazardous characteristics and toxicity.   

Procedure:  At completion of Steps 3 and 4, collect samples of precipitated solids from 

of each test container, composite them, then dewater them using a coffee filter.  Submit 

the solids sample for analysis if TCLP metals.   

Step 6:  Reporting 

Prepare a letter report that discusses 1) the compositing of initial groundwater samples, 2) 

testing protocol and chemical dosages, 3) observations and notes made/taken during 

testing, 4) results, and 5) recommendations.   
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Table 1 – Analyte List 

Parameters Study Step Analytical Method Sample Volume 

General     

     BOD5 (mg/L) 1,2,3,4 5210 B 1,000 ml/sample 

     TSS (mg/L) 1,2,3,4 2540 D 1,000 ml/sample 

     TIN (mg/L) 1,2,3,4 350.1 (ammonia)/353.2 

(nitrate-nitrite) 

500 ml/sample 

Metals and CN   

 

6010C/6020A (filtered 

and acidified with nitric)  

 

6010C/6020A (non-

filtered and acidified 

with nitric 

 

 

500 ml/sample for 

dissolved metals 

 

500 ml/sample for 

total recov metals 

     As (TR) (ug/L) 1,2,3,4 

     Cd (D) (ug/L) 1,2,3,4 

     Fe (D) (ug/L) 1,2,3,4 

     Fe (TR) (ug/L) 1,2,3,4 

     Mn (D) (ug/L) 1,2,3,4 

     Se (D) (ug/L) 1,2,3,4 

     Mo (TR) (ug/L) 1 

     Al (TR) (ug/L) 1 
     CN (free) (ug/L) 1 SM 4500_CN_I 250 ml/sample 

VOCs 1 EPA 8260B 120 ml/sample 

TCLP Metals 5  Total volume collected 

TR = Total Recoverable; D = Dissolved 

 

Table 2 – Water Volumes 

Study Step Sample Volume (from Table 1) 

1 4 liters 

2 4 liters 

3 16 liters 

4 16 liters 

5 0.5 liters 

Subtotal sample volume  40.5 liters 

Additional test volume if needed say 25% more = 10.1 liters 

TOTAL VOLUME 50.6 liters  
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Dedicated to protecting and improving the health and environment of the people of Colorado 

 
Timothy Shangraw, P.E. 
Globeville Landing Outfall Project 
Arkins Court and Mcfarland Drive 
Denver, CO 80216 
 
 
TO:  Mr. Shangraw 
 
FROM: WQCD Contact: Eric T. Oppelt, P.E., PEL Writer 303-692-3608, eric.oppelt@state.co.us 
 
DATE: 4/5/2016 
 
RE:   PEL230033, Globeville Landing Outfall Project, Preliminary Effluent Limits 
 
 
The Water Quality Control Division (Division) of the Colorado Department of Public Health and 
Environment has prepared, per your request, the Preliminary Effluent Limits (PELs) for the proposed 
temporary construction dewatering necessary for part of a City and County of Denver (Denver) and 
Colorado Department of Transportation (CDOT) regional storm water drainage project.  This 
Globeville Landing Outfall Project (GLOP) is an integral part of both future Denver storm water 
projects and future CDOT I-70 storm water drainage.  This project is for the construction of an 
enlarged and enhanced storm water outfall structure planned to extend through the Denver Coliseum 
parking lot and Globeville Landing Park to the South Platte River.   Doing construction in the alluvium 
next to the river will require groundwater dewatering.  Dewatering operations are anticipated to 
generate 10 to 100 gpm for approximately 6 months during 2016 and 2017. The water will need to be 
treated, then discharged to Segment 14 (COSPUS14) of the South Platte River.  These effluent limits 
were developed as detailed in the attached document, for planning in the development of a proposed 
treatment facility at the site.   
 
Based on information provided by the applicant, the Division understands that this will be a 
temporary discharge only for construction of the storm water outfall structure.  The limits shown in 
this PEL are based on this being a temporary discharge to the South Platte River, and are not to be 
considered limits for the storm water quality or any other long term or permanent discharge from the 
construction site. 
 
PELs developed for this facility are based on the water quality standards for the receiving stream 
identified in the PEL application, and/or on technology based limitations established in the 
Regulations for Effluent Limitations (Regulation 62) and any applicable federal Effluent Limitation 
Guidelines (ELGs) developed specific to this industry type.  The water quality standard based 
limitations presented in this PEL may be incorporated into a CDPS permit contingent on analyses 
conducted during permit development.  The technology based limitations and the federal ELGs will 
also be incorporated into the permit unless a more stringent limitation is applied. 
 
As explained in the attached document, these limitations have been developed based on the water 
quality standards for the receiving stream, the ambient water quality of the receiving stream, the 
calculated low flows, the stated design flow of the facility, technology based limitations established 
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in the Regulations for Effluent Limitations (Regulation 62), applicable federal Effluent Limitation 
Guidelines (ELGs), and where necessary the antidegradation regulations, mixing zone policies, and 
any designation of a receiving stream by the US Fish and Wildlife Service as habitat for federally listed 
threatened and endangered (T&E) fish.  A determination of which PELs ultimately apply in a permit 
will be dependent on decisions made by the permittee regarding treatment facilities, discharge type, 
industrial contributions, receiving streams, design flows, or other information presented to the 
Division at the time of application.   
 
Table 1 contains a summary of the limitations that have been developed in this PEL for this facility.  
These parameters may or may not apply in a permit with limitations or monitoring requirements 
based on other determinations such as a reasonable potential analysis.   
 
 

Table 1 
Preliminary Effluent Limits for Evaluation by the Permittee  

Discharge to South Platte River  
at a Design Flow of 0.144 MGD 

Parameters Technology Based Limits 
BOD5 (mg/l) 45 (7-day average), 30 (30-day average) 
TSS, (mg/l) 45 (7-day average), 30 (30-day average) 
Oil and Grease (mg/l) 10 (maximum) 
pH (s.u.) 6.5-9.0 (minimum-maximum) 

Other Pollutants Max. Limits or WQBELs 
E. coli (#/100 ml) 252 (7-day geomean), 126 (30-day geomean) 
TRC (mg/l) 0.5 (daily maximum)** 
Total Inorganic Nitrogen (mg/l) 10 (daily maximum) 

Metals and Cyanide WQBELs 
As, TR (µg/l)  3.0 (30-day average)  
Cd, Dis (µg/l) 0.87 (30-day average)  
Cr+3, TR (µg/l) 13005 (daily maximum)** 
Cr+6, Dis (µg/l) 4161 (daily maximum), 3861 (30-day average)  
Cu, Dis (µg/l) 6975 (daily maximum), 5656 (30-day average)  
CN, Free (µg/l) 1300 (daily maximum) 
Fe, Dis (µg/l)  79750 (30-day average)  
Fe, TR (µg/l)  253000 (30-day average)  
Pb, TR (µg/l) 13005 (daily maximum)** 
Pb, Dis (µg/l) Report (daily maximum), 2405 (30-day average)  
Mn, Dis (µg/l) Report (daily maximum), 28190 (30-day average) 
Hg, Tot (µg/l)  3.5 (30-day average)  
Se, Dis (µg/l) Report (daily maximum), 4.6 (30-day average)  
Ag, Dis (µg/l) 2601 (daily maximum), 597 (30-day average)  
Zn, Dis (µg/l) 91989 (daily maximum), 92359 (30-day average)  
Chloride (mg/l) 87750 (30-day average)  
Sulfate (mg/l) 28250 (30-day average)  
U, TR (µg/l) 2397 (30-day average)  
Mo, TR (µg/l) 52650 (30-day average) 
Al, TR (µg/l) Report (daily maximum), Report (30-day average)  

Organics Max. Limits or WQBELs 
Benzene (µg/l) Report (daily maximum), 772 (30-day average) 
Bromodichloromethane (µg/l) Report (daily maximum), 193 (30-day average) 
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Dedicated to protecting and improving the health and environment of the people of Colorado 

Bromoform (µg/l)  Report (daily maximum), 1509 (30-day average) 
Chlorobenzene (µg/l) 35100 (30-day average) 
Chloroform (µg/l) Report (daily maximum), 1193 (30-day average) 
Dibromochloromethane (µg/l) Report (daily maximum), 18954 (30-day average) 
1,2-Dichloroethane (µg/l) Report (daily maximum), 133 (30-day average) 
Ethylbenzene (µg/l) Report (daily maximum), 186030 (30-day average) 
Tetrachloroethylene (µg/l) Report (daily maximum), 1755 (30-day average) 
Toluene (µg/l) Report (daily maximum), 179010 (30-day average) 
Trichloroethylene (µg/l) Report (daily maximum), 878 (30-day average) 
bis(2-Ethylhexyl)phthalate (µg/l) Report (daily maximum), 421 (30-day average) 
Di-n-butyl phthalate (µg/l) Report (daily maximum), 245700 (30-day average) 
Naphthalene (µg/l) Report (daily maximum), 49140 (30-day average) 
Phenol (µg/l) Report (daily maximum), 737100 (30-day average) 
2,4,6-Trichlorophenol  (µg/l) 491 (30-day average) 
  ** Attainment of the daily maximum (acute) limit will protect chronic water quality without the mandatory need for a 

monthly average (chronic) limit.   
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Table A-1 includes summary information related to this PEL.  This summary table includes key 
regulatory starting points used in development of the PEL such as: receiving stream information; 
threatened and endangered species; 303(d) and Monitoring and Evaluation listings; low flow and 
facility flow summaries; and a list of parameters evaluated.  
 

Table A-1 
PEL Summary 

Facility Information 

Facility Name Permit Number 
Design Flow  

(max 30-day avg, 
MGD) 

Design Flow  
(max 30-day 

avg, CFS) 

Globeville Landing Outfall Project  PEL230033 0.144 0.22 

Receiving Stream Information 

Receiving Stream 
Name 

Segment 
ID 

Designation Classification(s) 

South Platte River COSPUS14 Undesignated 
Aquatic Life Warm 1, Recreation E, 
Water Supply, Agriculture 

Low Flows (cfs) 

Receiving Stream 
Name 

1E3  
(1-day) 

7E3  
(7-day) 

30E3  
(30-day) 

Ratio of 30E3 to the 
Design Flow (cfs) 

South Platte River 57 65 77 350:1 

Regulatory Information 

T&E 
Species 

303(d) 
(Reg 93) 

Monitor 
and Eval 
(Reg 93) 

Existing 
TMDL 

Temporary 
Modification(s) 

Control 
Regulation 

No As(trec) None 

Nitrate 
(June 2004) 

E.coli 
(Oct 2007) 

T = current condition 
(Dec-Feb 13) 

Chloride = current condition 
Exp 12/31/20 

As(ch) = hybrid, Exp 
12/31/21 

None 

Pollutants Evaluated 

Organics, Nutrients, Metals and Cyanide, Temp, SAR, EC, E.coli 

 
 
 
II.   Introduction 
 
The Preliminary Effluent Limitations (PEL) of the South Platte River near the proposed Globeville 
Landing Outfall Project (GLOP) construction dewatering, located in Denver County, are intended to 
determine the assimilative capacities available for pollutants found to be of concern.  This PEL 
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describes how the water quality based effluent limits (WQBELs) are developed.  These parameters 
may or may not appear in the permit with limitations or monitoring requirements, subject to other 
determinations such as reasonable potential analysis, evaluation of federal effluent limitation 
guidelines, implementation of state-based technology based limits, mixing zone analyses, 303(d) 
listings, threatened and endangered species listing, or other requirements as discussed in the permit 
rationale.  Figure A-1 contains a map of the study area evaluated as part of this PEL. 
 

FIGURE  A-1 

 
The GLOP temporary construction dewatering proposes to discharge to the South Platte River, within 
stream segment COSPUS14. This means the South Platte Basin, Upper South Platte Sub-basin, Stream 
Segment 14.  This segment is composed of the “mainstem of the South Platte River from the outlet of 
Chatfield Reservoir to the Burlington Ditch diversion in Denver, Colorado”.  Stream segment 
COSPUS14 is classified for Aquatic Life Warm 1, Recreation Class E, Water Supply, and Agriculture.  
This portion of the South Platte River is currently subject to a Total Maximum Daily Load (TMDL) for 
Nitrate and E. coli.  Additionally, this segment is also listed on Colorado’s 303(d) list for arsenic.   
 
Information used in this assessment includes data gathered from the GLOP dewatering, the Division, 
the Colorado Division of Water Resources (DWR), Colorado Riverwatch (CORIVWCH), the Denver 
Department of Health and Environment (DDEH), and the U.S. Geological Survey (USGS).  The data 
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used in the assessment consists of the best information available at the time of preparation of this 
PEL analysis.   
 
 
 
 
III.   Water Quality Standards 
 
Narrative Standards 
Narrative Statewide Basic Standards have been developed in Section 31.11(1) of the regulations, and 
apply to any pollutant of concern, even where there is no numeric standard for that pollutant.  
Waters of the state shall be free from substances attributable to human-caused point source or 
nonpoint source discharges in amounts, concentrations or combinations which: 
 
for all surface waters except wetlands;  
 
(i) can settle to form bottom deposits detrimental to the beneficial uses. Depositions are stream 
bottom buildup of materials which include but are not limited to anaerobic sludge, mine slurry or 
tailings, silt, or mud; or (ii) form floating debris, scum, or other surface materials sufficient to 
harm existing beneficial uses; or (iii) produce color, odor, or other conditions in such a degree as 
to create a nuisance or harm existing beneficial uses or impart any undesirable taste to significant 
edible aquatic species or to the water; or (iv) are harmful to the beneficial uses or toxic to 
humans, animals, plants, or aquatic life; or (v) produce a predominance of undesirable aquatic 
life; or (vi) cause a film on the surface or produce a deposit on shorelines; and for surface waters 
in wetlands;  
 
(i) produce color, odor, changes in pH, or other conditions in such a degree as to create a 
nuisance or harm water quality dependent functions or impart any undesirable taste to significant 
edible aquatic species of the wetland; or (ii) are toxic to humans, animals, plants, or aquatic life 
of the wetland.  
 
In order to protect the Basic Standards in waters of the state, effluent limitations and/or monitoring 
requirements for any parameter of concern could be put in CDPS discharge permits. 
 
 
 
Standards for Organic Parameters and Radionuclides 
Radionuclides:  Statewide Basic Standards have been developed in Section 31.11(2) and (3) of The 
Basic Standards and Methodologies for Surface Water to protect the waters of the state from 
radionuclides and organic chemicals.   
 
In no case shall radioactive materials in surface waters be increased by any cause attributable to 
municipal, industrial, or agricultural practices or discharges to as to exceed the following levels, 
unless alternative site-specific standards have been adopted. Standards for radionuclides are shown in 
Table A-2. 
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Table A-2 

Radionuclide Standards 

Parameter Picocuries per Liter 
Americium 241*  0.15 

Cesium 134  80 
Plutonium 239, and 240*  0.15 

Radium 226 and 228*  5 
Strontium 90*  8 

Thorium 230 and 232*  60 
Tritium  20,000 

*Radionuclide samples for these materials should be analyzed using unfiltered 
(total) samples. These Human Health based standards are 30-day average 
values for both plutonium and americium. 

 
 
 
Organics:  The organic pollutant standards contained in the Basic Standards for Organic Chemicals 
Table are applicable to all surface waters of the state for the corresponding use classifications, unless 
alternative site-specific standards have been adopted.  These standards have been adopted as 
“interim standards” and will remain in effect until alternative permanent standards are adopted by 
the Commission.  These interim standards shall not be considered final or permanent standards 
subject to antibacksliding or downgrading restrictions.  Although not reproduced in this PEL, the 
specific standards for organic chemicals can be found in Regulation 31.11(3). 
 
In order to protect the Basic Standards in waters of the state, effluent limitations and/or monitoring 
requirements for radionuclides, organics, or any other parameter of concern could be put in CDPS 
discharge permits. 
 
The aquatic life standards for organics apply to all stream segments that are classified for aquatic 
life.  The water supply standards apply only to those segments that are classified for water supply.  
The water + fish standards apply to those segments that have a Class 1 aquatic life and a water supply 
classification. The fish ingestion standards apply to Class 1 aquatic life segments that do not have a 
water supply designation.  The water + fish and the fish ingestion standards may also apply to Class 2 
aquatic life segments, where the Water Quality Control Commission has made such determination.   
 
Because the South Platte River is classified for aquatic life Class 1 with a water supply designation, 
the water + fish and aquatic life standards apply to this discharge.  
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Salinity and Nutrients 
 
Salinity:  The Division’s policy, Implementing Narrative Standards in Discharge Permits for the 
Protection of Irrigated Crops, may be applied to discharges where an agricultural water intake exists 
downstream of a discharge point.  Limitations for electrical conductivity and sodium absorption ratio 
may be applied in accordance with this policy. 
 
Total Phosphorus and Total Inorganic Nitrogen:  Regulation 85, the Nutrients Management Control 
Regulation has been adopted by the Water Quality Control Commission and became effective 
September 30, 2012. This regulation contains requirements for phosphorus and Total Inorganic 
Nitrogen (TIN) concentrations for some point source dischargers.  Limitations for phosphorus and TIN 
may be applied in accordance with this regulation.   
 
 
Temperature 
Temperature shall maintain a normal pattern of diurnal and seasonal fluctuations with no abrupt 
changes and shall have no increase in temperature of a magnitude, rate, and duration deemed 
deleterious to the resident aquatic life. This standard shall not be interpreted or applied in a manner 
inconsistent with section 25-8-104, C.R.S.  
 
 
 
Segment Specific Numeric Standards 
Numeric standards are developed on a basin-specific basis and are adopted for particular stream 
segments by the Water Quality Control Commission.  The standards in Table A-3a have been assigned 
to stream segment COSPUS14 in accordance with the Classifications and Numeric Standards for South 
Platte River Basin, Laramie River Basin, Republican River Basin, Smoky Hill River Basin (Regulation 
38).  Additionally, the parameters in Table A-3b are also being evaluated as they are parameters of 
concern for this facility.  These parameters are being included based on the numeric standards in 
Regulation 31. 
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Table A-3a 
In-stream Standards for Stream Segment COSPUS14 

Physical and Biological 
Dissolved Oxygen (DO) = 5 mg/l, minimum 

pH = 6.5 - 9 su 
E. coli chronic = 126 colonies/100 ml 

Temperature Feb 14-Nov = 24.2° C MWAT and 29° C DM 
Temperature Dec-Feb 13 = 12.1° C MWAT and 14.5° C DM 

Temporary modification: Temperature = current condition Dec-Feb 13; expiration date 12/31/20* 
Inorganic 

Total Ammonia acute and chronic = TVS 
Chlorine acute = 0.019 mg/l 

Chlorine chronic = 0.011 mg/l 
Free Cyanide acute = 0.005 mg/l 

Sulfide chronic = 0.002 mg/l 
Boron chronic = 0.75 mg/l 

Nitrite acute = 0.5 mg/l 
Nitrate acute = 10 mg/l 

Chloride chronic = 250 mg/l 
Sulfate chronic = For WS, the greater of ambient water quality as of January 1, 2000 or 250 mg/l 

Metals 
Dissolved Arsenic acute = 340 µg/l 

Total Recoverable Arsenic chronic = 0.02 µg/l 
Temporary modification: Arsenic chronic = hybrid; expiration date 12/31/21** 

Total Recoverable Cadmium chronic = 5.0 µg/l 
Dissolved Cadmium acute and chronic = TVS 

Total Recoverable Trivalent Chromium acute = 50 µg/l 
Dissolved Trivalent Chromium Chronic = TVS µg/l 

Dissolved Hexavalent Chromium acute and chronic = TVS 
Dissolved Copper acute = 31.5 µg/l 

Dissolved Copper chronic = 20.8 µg/l 
Dissolved Iron chronic = For WS, the greater of ambient water quality as of January 1, 2000, or 300 µg/l 

Total Recoverable Iron chronic = 1000 µg/l 
Total Recoverable Lead acute = 50 µg/l 

Dissolved Lead acute and chronic = TVS 
Dissolved Manganese chronic = 190 µg/l 

Dissolved Manganese acute and chronic = TVS 
Total Recoverable Molybdenum chronic = 150 µg/l 

Total Mercury chronic = 0.01 µg/l 
Total Recoverable Nickel chronic = 100 µg/l 
Dissolved Nickel acute and chronic = TVS 

Dissolved Selenium acute and chronic = TVS 
Dissolved Silver acute and chronic = TVS 
Dissolved Zinc acute and chronic = TVS 

* Temperature temporary modification applies downstream of Marcy Gulch. 
** The temporary modification for chronic arsenic is specificied ‘hybrid’. For new or increased discharges commencing on or after 6/1/2013 
the temporary modification is: As(ch)=0.02-3.0 µg/l.  This is further described in Regulation 38. 
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Table A-3b 
Additional Standards Being Evaluated Based on Regulation 31 

Total Recoverable Uranium chronic = For WS, 16.8-30 µg/l 
Organics listed in the Basic Standards for Organic Chemicals Table 31.11 

 
Table Value Standards and Hardness Calculations 
 
Standards for metals are generally shown in the regulations as Table Value Standards (TVS), and these 
often must be derived from equations that depend on the receiving stream hardness or species of fish 
present; for ammonia, standards are discussed further in Section IV of this PEL.  The mean hardness 
was computed to be 260 mg/l based on sampling data from the Denver Department of Health and 
Environment (DDEH) Station DDEH_WQX N38 (South Platte River at 38th Ave) located on the South 
Platte River approximately 2 miles downstream from the location where the GLOP dewatering 
discharge enters the South Platte River from the storm sewer.  This hardness value and the formulas 
contained in the TVS were used to calculate the in-stream water quality standards for metals, with 
the results shown in Table A-4. 
 

Table A-4 
TVS-Based Metals Water Quality Standards for PEL230033 

Based on the Table Value Standards Contained in the Colorado Department of Public Health 
and Environment Water Quality Control Commission Regulation 38 

Parameter  In-Stream Water 
Quality Standard 

TVS Formula:                             
 Hardness (mg/l) as CaCO3 = 260 

Cadmium, Dissolved 
Acute 6.3 µg/l [1.136672-0.041838ln(hardness)]e(0.9151(ln(hardness))-3.1485) 

Chronic 0.87 µg/l [1.101672-0.041838ln(hardness)]e(0.7998(ln(hardness))-4.4451) 
Trivalent Chromium, 
Dissolved Chronic 162 µg/l e(0.819(ln(hardness))+0.5340) 

Hexavalent Chromium, 
Dissolved 

Acute 16 µg/l Numeric standards provided, formula not applicable 

Chronic 11 µg/l Numeric standards provided, formula not applicable 

Copper, Dissolved 
Acute 31.5 µg/l Numeric standards provided, formula not applicable 

Chronic 20.8 µg/l Numeric standards provided, formula not applicable 

Lead, Dissolved 
Acute 180 µg/l [1.46203-0.145712ln(hardness)][e(1.273(ln(hardness))-1.46)] 

Chronic 7 µg/l [1.46203-0.145712ln(hardness)][e(1.273(ln(hardness))-4.705)] 

Manganese, Dissolved Acute 4105 µg/l e(0.3331(ln(hardness))+6.4676) 

Nickel, Dissolved 
Acute 1051 µg/l e(0.846(ln(hardness))+2.253) 

Chronic 117 µg/l e(0.846(ln(hardness))+0.0554) 

Selenium, Dissolved 
Acute 18.4 µg/l Numeric standards provided, formula not applicable 

Chronic 4.6 µg/l Numeric standards provided, formula not applicable 

Silver, Dissolved 
Acute 10 µg/l ½ e(1.72(ln(hardness))-6.52) 

Chronic 1.7 µg/l e(1.72(ln(hardness))-9.06) 
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Chronic 4301 µg/l e(1.1021(ln(hardness))+2.2382) 

Zinc, Dissolved 
Acute 382 µg/l 0.978e(0.9094(ln(hardness))+0.9095) 

Chronic 289 µg/l 0.986 e(0.9094(ln(hardness))+0.6235) 

 
Total Maximum Daily Loads and Regulation 93 – Colorado’s Section 303(d) List of Impaired Waters 
and Monitoring and Evaluation List 
 
The receiving stream segment COSPUS14 has two EPA accepted TMDLs in place, Total Maximum Daily 
Load Assessment Nitrate, South Platte River, Segment 14, Bowles Ave., to the Burlington Ditch 
Diversion, Arapahoe and Denver Counties, Colorado and the Total Maximum Daily Load Assessment 
Escherichia coli, South Platte River, Segment 14, Bowles Ave., to the Burlington Ditch Diversion, 
Arapahoe and Denver Counties, Colorado.  As the GLOP dewatering will be a new discharge, there are 
no specific Waste Load Allocations (WLAs) established for Nitrate and E. coli for this facility.   To 
protect water quality for these TMDLs the Nitrate and E. coli limits will be set to the stream standard. 
 
Stream segment COSPUS14 is also just above segment COSPUS15 which has a dissolved cadmium TMDL 
in place, Total Maximum Daily Load Assessment Cadmium, South Platte River, Segment 15, 
Burlington Ditch to Clear Creek, Denver County.  Therefore, to also protect water quality for this 
immediately downstream TMDL the dissolved Cd limit will be set to the chronic stream standard. 
 
This stream segment is also listed on Colorado’s 303(d) list of water quality impacted streams for 
arsenic.  For a receiving water placed on this list, the Restoration and Protection Unit is tasked with 
developing the TMDLs and the WLAs to be distributed to the affected facilities.  WLAs for arsenic have 
not yet been established and the allowable concentration calculated in the following sections may 
change upon further evaluation by the Division.   
 
IV.   Receiving Stream Information 
 
Low Flow Analysis 
 
The Colorado Regulations specify the use of low flow conditions when establishing water quality 
based effluent limitations, specifically the acute and chronic low flows.  The acute low flow, referred 
to as 1E3, represents the one-day low flow recurring in a three-year interval, and is used in 
developing limitations based on an acute standard.  The 7-day average low flow, 7E3, represents the 
seven-day average low flow recurring in a 3 year interval, and is used in developing limitations based 
on a Maximum Weekly Average Temperature standard (MWAT).  The chronic low flow, 30E3, 
represents the 30-day average low flow recurring in a three-year interval, and is used in developing 
limitations based on a chronic standard.   
 
To determine the low flows available to the GLOP dewatering, flow gage measurements from the 
Division of Water Resources (DWR) PLADENCO gage station (South Platte River at Denver) were used.  
This flow gage provides a representative measurement of upstream flow because it is located not far 
upstream of the location where the proposed discharge would enter the South Platte River.   
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Daily average flows from the PLADENCO gage station were obtained for the last 10 years of data 
approved for publication at the time of this PEL analysis (September 30, 2004 through September 30, 
2014).  The annual 1E3, 7E3, and 30E3 low flows were calculated using U.S. Environmental Protection 
Agency (EPA) DFLOW software.  Results of the low flow analysis for the GLOP dewatering are 
presented on Table A-5.  The output from DFLOW provides calculated acute and chronic low flows for 
each month. 
 

Table A-5 
Low Flows for South Platte River at the GLOP dewatering 

Low 
Flow 
(cfs) 

Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1E3   
Acute 57 70 78 84 80 78 77 74 57 57 85 78 75 

7E3 
Chronic 65 73 78 97 92 92 81 81 65 65 87 78 76 

30E3 
Chronic 77 77 78 97 125 115 106 82 77 77 92 78 77 

 
During the month of February the 1E3 acute low flows calculated by DFLOW exceeded the 30E3 
chronic low flow.  Additionally, during the months of February, March, and November the 7E3 chronic 
low flows calculated by DFLOW exceeded the 30E3 chronic lows.  In accordance with Division standard 
procedures, the 1E3 and 7E3 lows flow were set equal to the 30E3 chronic low flow for those months. 
 
The ratio of the 30E3 low flow of the South Platte River to the GLOP dewatering proposed treatment 
system design flow is 350:1. 
 
Mixing Zones 
 
The amount of the available assimilative capacity (dilution) that may be used by the permittee for 
the purposes of calculating the WQBELs may be limited in a permitting action based upon a mixing 
zone analysis or other factor.  These other factors that may reduce the amount of assimilative 
capacity available in a permit are: presence of other dischargers  in the vicinity; the presence of a 
water diversion downstream of the discharge (in the mixing zone); the need to provide a zone of 
passage for aquatic life; the likelihood of bioaccumulation of toxins in fish or wildlife; habitat 
considerations such as fish spawning or nursery areas; the presence of threatened and endangered 
species; potential for human exposure through drinking water or recreation; the possibility that 
aquatic life will be attracted to the effluent plume; the potential for adverse effects on groundwater; 
and the toxicity or persistence of the substance discharged. 
 
Unless a facility has performed a mixing zone study during the course of the previous permit, and a 
decision has been made regarding the amount of the assimilative capacity that can be used by the 
facility, the Division assumes that the full assimilative capacity can be allocated.  Note that the 
review of mixing study considerations, exemptions and perhaps performing a new mixing study (due 
to changes in low flow, change in facility design flow, channel geomorphology or other reason) is 
evaluated in every permit and permit renewal. 
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If a mixing zone study has been performed and a decision regarding the amount of available 
assimilative capacity has been made, the Division may calculate the water quality based effluent 
limitations (WQBELs) based on this available capacity.  In addition, the amount of assimilative 
capacity may be reduced by T&E implications.   
 
For this facility, 100% of the available assimilative capacity may be used as the facility has not had to 
perform a mixing zone study, the discharge is not to a T&E stream segment, and is not expected to 
have an influence on any of the other factors listed above. 
 
Ambient Water Quality 
 
The Division evaluates ambient water quality based on a variety of statistical methods as prescribed 
in Section 31.8(2)(a)(i) and 31.8(2)(b)(i)(B) of the Colorado Department of Public Health and 
Environment Water Quality Control Commission Regulation 31, and as outlined in the Division’s Policy 
for Characterizing Ambient Water Quality for Use in Determining Water Quality Standards Based 
Effluent Limits (WQP-19).  Ambient water quality is evaluated in this PEL analysis for use in 
determining assimilative capacities and in completing antidegradation reviews for pollutants of 
concern, where applicable.   
 
To conduct an assessment of the ambient water quality upstream of the GLOP dewatering discharge, 
data were gathered from WQCD Station 156 (South Platte River at 19th St. in Denver), USGS Station 
6714000 (South Platte River at Denver, CO), and Colorado Riverwatch (CORIVWCH) Station 
CORIVWCH_WQX Station 682 (South Platte River at Conf Pk below Cherry Cr).  These three stations 
are located upstream of the GLOP dewatering discharge and downstream of the confluence with 
Cherry Creek.  WQCD Station 156 and USGS Station 6714000 are located approximately 0.5 miles 
upstream from the GLOP dewatering discharge and CORIVWCH_WQX Station 682 is located 
approximately 0.4 miles upstream from the GLOP dewatering discharge.  Additionally, in order to 
obtain ambient water quality data for nickel, mercury, and uranium, data was also gathered from DEH 
Station N25E (South Platte River abv Cherry Creek), located approximately 1 mile upstream of the 
GLOP dewatering discharge just above the confluence with Cherry Creek.   
 
Available ambient water quality data from the last 10 years was used from all monitoring stations.  
Data from January 2005 to June 2006 was used from WQCD Station 156, data from April 2009 to 
September 2011 was used from USGS Station 6714000, data from October 2011 to May 2012 was used 
from Station CORIVWCH_WQX Station 682, and data from January 2005 to March 2011 was used from 
DEH Station N25E.  A summary of the upstream ambient water quality data is presented in Table A-6. 
 

Table A-6 
Ambient Water Quality for South Platte River 

Parameter 
Number 

of 
Samples 

15th 
Percentile 

50th 
Percentile 

85th 
Percentile Mean Max. 

Chronic 
Stream 

Standard 
Notes 

E. coli (#/100 ml) 18 77 219 838 248 2419 126 1,3 
Total Inorganic Nitrogen as N 
(mg/l) 34 0.99 2 6.3 3.3 9.9 10 6 

As, TR (µg/l)  8 0 0 0 0 0 0.02-3 2,4,5 
As, Dis (µg/l) 8 0 0 0 0 0 340 2,6 
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Cd, TR (µg/l) 23 0 0 0.3 0.13 1.2 5.0 2,5,6 
Cd, Dis (µg/l) 23 0 0 0.3 0.13 1.2 0.87 2 
Cu, Dis (µg/l) 41 0 2.5 4.7 2.5 7 20.8 2 
Fe, Dis (µg/l) 23 36 57 73 55 81 300  
Fe, TR (µg/l) 23 189 280 677 396 1000 1000  
Pb, TR (µg/l) 41 0 0 0.15 0.057 0.23 50 2,5,6 
Pb, Dis (µg/l) 41 0 0 0.15 0.057 0.23 7 2 
Mn, Dis (µg/l) 41 3.5 41 110 51 160 190  
Hg, Tot (µg/l) 33 0 0 0 0 0 0.01 2,5 
Ni, TR (µg/l) 55 1.3 2.6 3.7 2.6 8.8 100 5 
Ni, Dis (µg/l) 55 1.3 2.6 3.7 2.6 8.8 117  
Se, Dis (µg/l) 23 0 1.9 8.8 5 40 4.6 2, 3 
Ag, Dis (µg/l) 17 0 0 0 0.029 0.5 1.7 2 
U, TR (µg/l) 45 4 10 16 10 19 16.8-30 5 
Zn, Dis (µg/l) 41 5.2 14 27 16 38 289  
Sulfate (mg/l) 18 98 160 170 144 210 250  
Note 1:  The calculated mean is the geometric mean. Note that for summarization purposes, the value of one was used where there was no detectable amount 
because the geometric mean cannot be calculated using a value equal to zero.  

Note 2:  When sample results were below detection levels, the value of zero was used in accordance with the Division's standard approach for summarization and 
averaging purposes.     

Note 3:  The ambient water quality exceeds the water quality standards for these parameters. 

Note 4:  The chronic stream standard for arsenic is based on a temporary modification in accordance with Regulation 38 which expires on 12/31/2021. 

Note 5:  Dissolved data was used for this parameter because ambient total recoverable (TR) data was not available.   

Note 6:  Acute drinking water standard is listed for this parameter. 

 
V. Facility Information and Pollutants Evaluated  
 
Facility Information 
 
The Gobeville Landing Outfall Project construction dewatering is located just south of where I-70 
crosses the South Platte River in Globeville Landing Park on the east side of the river 1,000 feet north 
of the Washington Street bridge in Denver, CO at 39.78218º north latitude and 104.97587º west 
longitude.  The proposed design capacity of the treatment system is from 10 to 100 gallons per 
minute, the Division will do the PEL analysis for the maximum 100 gallons, or 0.144 MGD (0.22 cfs).  
The effluent limits shown in this PEL will therefore be protective of all flows less than or equal to 
0.144 MGD.  The effluent will be discharged after treatment into the South Platte River in the 
northern part of Globeville Landing Park. The technical analyses that follow include assessments of 
the assimilative capacity based on this design capacity.   
 
An assessment of Division records indicate that there are many facilities discharging to the same 
stream segment or other stream segments immediately upstream or downstream from this facility.  
However, due to the fact this will be a temporary discharge of probably less than a year, there is 
significant dilution of the receiving stream of 350:1 (30E3 low flow to effluent) and the small 
contributions by the facility of concern, modeling upstream and downstream facilities in conjunction 
with the temporary GLOP dewatering discharge was not necessary. 
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Pollutants of Concern   
 
Pollutants of concern may be determined by one or more of the following:  facility type; effluent 
characteristics and chemistry; effluent water quality data; receiving water quality; presence of 
federal effluent limitation guidelines; or other information.  Parameters evaluated in this PEL may or 
may not appear in a permit with limitations or monitoring requirements, subject to other 
determinations such as a reasonable potential analysis, mixing zone analyses, 303(d) listings, 
threatened and endangered species listings or other requirement as discussed in a permit rationale. 
 
There are no site-specific in-stream water quality standards for TSS and oil and grease for this 
receiving stream.  Thus, assimilative capacities were not determined for these parameters.  The 
applicable limitations for these pollutants can be found in Regulation 62 and will be applied in a 
permit for the facility.   
 
The following parameters were identified by the Division as pollutants to be evaluated for this 
facility: 
 

• E. coli 
• Temperature 
• SAR and EC 
• Metals and Cyanide  
• Inorganics 
• Organics 

 
According to the Rationale for Classifications, Standards and Designations of the South Platte Basin, 
stream segment COSPUS14 is designated a water supply because of the City of Englewood Treatment 
Plant (PWSID CO0103045) and because there could be additional water supply intakes or alluvial wells 
in this segment.  Additionally, the City of Thornton Treatment Plant (PWSID CO0101150) is located 
approximately 1 miles downstream of the GLOP dewatering discharge on stream segment COSPUS15 of 
the South Platte River.  Therefore water supply standards, including nitrate, are further evaluated as 
part of this PEL.   
 
During assessment of the facility, nearby facilities, and receiving stream water quality, no additional 
parameters were identified as pollutants of concern at this time.  However, additional pollutants of 
concern could be added in the future pending new information that would show the need for effluent 
limits for these parameters 
 
VI.   Determination of Water Quality Based Effluent Limitations (WQBELs) 
 
Technical Information 
 
Note that the WQBELs developed in the following paragraphs, are calculations of what an effluent 
limitation may be in a permit.  The WQBELs for any given parameter, will be compared to other 
potential limitations (federal Effluent Limitations Guidelines, State Effluent Limitations, or other 
applicable limitation) and typically the more stringent limit is incorporated into a permit.  If the 
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WQBEL is the more stringent limitation, incorporation into a permit is dependent upon a reasonable 
potential analysis. 
 
In-stream background data and low flows evaluated in Sections II and III are used to determine the 
assimilative capacity of the South Platte River near the GLOP dewatering for pollutants of concern, 
and to calculate the WQBELs.  For all parameters except ammonia, it is the Division’s approach to 
calculate the WQBELs using the lowest of the monthly low flows (referred to as the annual low flow) 
as determined in the low flow analysis.  For ammonia, it is the standard procedure of the Division to 
determine monthly WQBELs using the monthly low flows, as the regulations allow the use of seasonal 
flows.   
 
The Division’s standard analysis consists of steady-state, mass-balance calculations for most 
pollutants and modeling for pollutants such as ammonia.  The mass-balance equation is used by the 
Division to calculate the WQBELs, and accounts for the upstream concentration of a pollutant at the 
existing quality, critical low flow (minimal dilution), effluent flow and the water quality standard.  
The mass-balance equation is expressed as: 
 

2

1133
2

Q
QMQMM −

=  

Where, 
 

Q1  = Upstream low flow (1E3 or 30E3)  
Q2  = Average daily effluent flow (design capacity)  
Q3  = Downstream flow (Q1 + Q2)  
M1  = In-stream background pollutant concentrations at the existing quality 
M2  = Calculated WQBEL 
M3  = Water Quality Standard, or other maximum allowable pollutant concentration 

 
The upstream background pollutant concentrations used in the mass-balance equation will vary based 
on the regulatory definition of existing ambient water quality.  For most pollutants, existing quality is 
determined to be the 85th percentile.  For metals in the total or total recoverable form, existing 
quality is determined to be the 50th percentile.  For pathogens such as fecal coliform and E. coli, 
existing quality is determined to be the geometric mean.   
 
For temperature, the highest 7-day mean (for the chronic standard) of daily average stream 
temperature, over a seven consecutive day period will be used in calculations of the chronic 
temperature assimilative capacity, where the daily average temperature should be calculated from a 
minimum of three measurements spaced equally through the day.  The highest 2-hour mean (for the 
acute standard) of stream temperature will be used in calculations of the acute temperature 
assimilative capacity.  The highest 2-hour mean should be calculated from a minimum of 12 
measurements spaced equally through the day.   
 
Calculation of WQBELs 
 
Using the mass-balance equation provided in the beginning of Section VI, the acute and chronic low 
flows set out in Section IV, ambient water quality as discussed in Section IV, and the in-stream 
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standards shown in Section III, the WQBELs for were calculated.  The data used and the resulting 
WQBELs, M2, are set forth in Table A-7a for the chronic WQBELs and Table A-7b for the acute WQBELs.  
 
Where a WQBEL is calculated to be a negative number and interpreted to be zero or when the 
ambient water quality exceeds the in-stream standard, the Division standard procedure is to allocate 
the water quality standard to prevent further degradation of the receiving waters.   
 
E. coli:  As described in Section III, the receiving stream is impaired for E. coli and a TMDL has been 
established for this parameter.  As this is a new discharge, and therefore has not been assigned a 
WLA, the Division will set the WQBELs for this parameter to the water quality standards of 126 
colonies per 100 ml (chronic) and 252 colonies per 100 ml (acute) to prevent further degradation of 
the receiving waters.  
 
Nitrate / Total Inorganic Nitrogen (T.I.N.):  As described in Section III, the receiving stream is 
impaired for nitrate and a TMDL has been established for this parameter.  As this is a new discharge, 
and therefore has not been assigned a WLA, the Division will set WQBELs for this parameter to the 
water quality standard of 10 mg/l (acute) to prevent further degradation of the receiving waters.  
Because nitrite and ammonia can also form nitrate, compliance with the nitrate standard is achieved 
through imposition of a Total Inorganic Nitrogen (T.I.N.) limit.  T.I.N. effectively measures nitrate and 
its precursors including nitrite and ammonia.   
 
Temperature:  The 7E3 low flow is 65 cfs, resulting in a dilution ratio (7E3 low flow to effluent) of 
295:1.  As the discharge is from an Industrial Source where the available dilution is > 40:1, in 
accordance with the Division’s Temperature Policy, no temperature limitations are required. 
 
Arsenic and Uranium Ranges:  Because the total recoverable arsenic and uranium assimilative 
capacities are calculated based on a range of standards, further evaluation is required as outlined in 
The Basic Standards and Methodologies for Surface Water (Regulation 31).  Specifically, the 
regulation states that “Control requirements, such as discharge permit effluent limitations, shall be 
established using the first number in the range as the ambient water quality target, provided that no 
effluent limitation shall require an “end-of-pipe” discharge level more restrictive than the second 
number in the range.”  The WQBEL for total recoverable arsenic has been set to the most restrictive 
second number due to the impairment as described below.  Because the WQBEL for total recoverable 
uranium has been calculated to be higher than the second number in the range of standards (as shown 
in Table A-3a), the calculated WQBEL was used pursuant to the regulations.   
 
Total Recoverable Arsenic:  As described in Section III, the receiving stream is listed on the 303(d) 
list as impaired for arsenic.  Because this is considered a new discharger the Division will set the 
effluent limit to the upper number of the water quality standard range of 3 µg/l (chronic), to prevent 
further degradation of the receiving waters.  This WQBEL is based on the currently effective 
temporary arsenic modification for the receiving water which will expire on 12/31/21.  Upon 
expiration of the temporary modification the applicable WQBEL for arsenic will be 0.02 µg/l (chronic). 
 Additionally, this limit could be affected by the development of a future TMDL and WLA as described 
in Section III.   
 
Iron and Sulfate:  As described in Regulation 38, if water supply is an actual use of the waters in 
question, the standard for dissolved iron and sulfate will be the greater of the ambient water quality 
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as of January 1, 2000 or the applicable in-stream standard of 300 µg/l for iron or 250 mg/l for Sulfate 
(see also Table A-3a of this PEL).  In order to identify the appropriate standard to be used for WQBEL 
calculation, pre-2000 ambient water quality data was obtained from WQCD Station 156 (South Platte 
River at 19th St. in Denver).  Pre-2000 data were available for dissolved iron from February 1999 to 
December 1999 and for sulfate from January 1998 to December 1999.  Based on evaluation of the 
data, the in-stream water quality standards of 300 µg/l for dissolved iron and 250 mg/l for sulfate 
were used to calculate the applicable WQBELs as listed in Table A-7a. 
 
Organics:  Organic parameters were evaluated based on influent data submitted under the currently 
active general permit certification for this site (COG315343).  WQBELs were calculated for all organic 
parameters that were detected in submitted influent screening data.   
 

Table A-7a 
Chronic WQBELs 

Parameter Q1 (cfs) Q2 (cfs) Q3 (cfs) M1 M3 M2 Notes 
E. coli (#/100 ml) 77 0.22 77.22 248 126 126 1, 2, 4 
TRC (mg/l) 77 0.22 77.22 0 0.011 3.9 5 
As, TR (µg/l)  77 0.22 77.22 0.02 0.02 3 2, 3 
Cd, Dis (µg/l) 77 0.22 77.22 0.3 0.87 0.87 1 
Cr+3, Dis (µg/l) 77 0.22 77.22 0 162 56862 5 
Cr+6, Dis (µg/l) 77 0.22 77.22 0 11 3861 5 
Cu, Dis (µg/l) 77 0.22 77.22 4.7 20.8 5656  Fe, Dis (µg/l) 77 0.22 77.22 73 300 79750  Fe, TR (µg/l) 77 0.22 77.22 280 1000 253000  Pb, Dis (µg/l) 77 0.22 77.22 0.15 7 2405  Mn, Dis (µg/l) 77 0.22 77.22 110 190 28190  Mo, TR (µg/l) 77 0.22 77.22 0 150 52650 5 
Hg, Tot (µg/l) 77 0.22 77.22 0 0.01 3.5  Ni, TR (µg/l) 77 0.22 77.22 2.6 100 34190  Ni, Dis (µg/l) 77 0.22 77.22 3.7 117 39772  Se, Dis (µg/l) 77 0.22 77.22 8.8 4.6 4.6 1, 2 
Ag, Dis (µg/l) 77 0.22 77.22 0 1.7 597  U, TR (µg/l) 77 0.22 77.22 10 16.8 2397  Zn, Dis (µg/l) 77 0.22 77.22 27 289 91989  B, Tot (mg/l) 77 0.22 77.22 0 0.75 263 5 
Chloride (mg/l) 77 0.22 77.22 0 250 87750  Sulfate (mg/l) 77 0.22 77.22 170 250 28250  Sulfide as H2S (mg/l) 77 0.22 77.22 0 0.002 0.7 5 
Benzene (µg/l) 77 0.22 77.22 0 2.2 772 5 
Bromodichloromethane (µg/l) 77 0.22 77.22 0 0.55 193 5 
Bromoform (µg/l)  77 0.22 77.22 0 4.3 1509 5 
Chlorobenzene (µg/l) 77 0.22 77.22 0 100 35100 5 
Chloroform (µg/l) 77 0.22 77.22 0 3.4 1193 5 
Dibromochloromethane (µg/l) 77 0.22 77.22 0 54 18954 5 
1,2-Dichloroethane (µg/l) 77 0.22 77.22 0 0.38 133 5 
Ethylbenzene (µg/l) 77 0.22 77.22 0 530 186030 5 
Tetrachloroethylene (µg/l) 77 0.22 77.22 0 5 1755 5 
Toluene (µg/l) 77 0.22 77.22 0 510 179010 5 
Trichloroethylene (µg/l) 77 0.22 77.22 0 2.5 878 5 
bis(2-Ethylhexyl)phthalate (µg/l) 77 0.22 77.22 0 1.2 421 5 
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Di-n-butyl phthalate (µg/l) 77 0.22 77.22 0 700 245700 5 
Naphthalene (µg/l) 77 0.22 77.22 0 140 49140 5 
Phenol (µg/l) 77 0.22 77.22 0 2100 737100 5 
2,4,6-Trichlorophenol  (µg/l) 77 0.22 77.22 0 1.4 491 5 
Note 1: As described in Section III, a TMDL has been established for this parameter.  Therefore the WQBEL is set to the water quality standard. 
Note 2: The existing water quality for this parameter exceeds the water quality standard.  Therefore the WQBEL is set to the water quality standard. 
Note 3:  Temporary modification for arsenic applies.  For new or increased discharges commencing on or after 6/1/2013 the temporary modification 
is: As(ch)=0.02-3.0 µg/l.  See text for further discussion. 
Note 4:  As described in Section III, the receiving stream is listed on the 303(d) list as impaired for this parameter.  Therefore the WQBEL is set to the 
water quality standard. 
Note 5:  Ambient water quality data was not available for total residual chlorine, chromium, cyanide, molybdenum, sulfide, boron, and organic 
parameters.  Ambient water quality for these parameters was assumed to be zero for WQBEL calculation. 

 
 

Table A-7b 
Acute WQBELs 

Parameter Q1 (cfs) Q2 (cfs) Q3 (cfs) M1 M3 M2 Notes 
E. coli (#/100 ml) Acute = 2X chronic 252 1 
TRC (mg/l) 57 0.22 57.22 0 0.019 4.9 3 
Nitrate as N (mg/l) 57 0.22 57.22 6.3 10 969 1 
As, Dis (µg/l) 57 0.22 57.22 0 340 88431  Cd, TR (µg/l) 57 0.22 57.22 0 5 1300  Cd, Dis (µg/l) 57 0.22 57.22 0.3 6.3 1561 1 
Cr, TR (µg/l) 57 0.22 57.22 0 50 13005  Cr+3, TR (µg/l) 57 0.22 57.22 0 50 13005 3 
Cr+6, Dis (µg/l) 57 0.22 57.22 0 16 4161 3 
Cu, Dis (µg/l) 57 0.22 57.22 4.7 31.5 6975  CN, Free (µg/l) 57 0.22 57.22 0 5 1300 3 
Pb, TR (µg/l) 57 0.22 57.22 0 50 13005  Pb, Dis (µg/l) 57 0.22 57.22 0.15 180 46778  Mn, Dis (µg/l) 57 0.22 57.22 110 4105 1039173  Ni, Dis (µg/l) 57 0.22 57.22 3.7 1051 272397  Se, Dis (µg/l) 57 0.22 57.22 8.8 18.4 2506  Ag, Dis (µg/l) 57 0.22 57.22 0 10 2601  Zn, Dis (µg/l) 57 0.22 57.22 27 382 92359  Benzene (µg/l) 57 0.22 57.22 0 5300 1378482 3 
Bromodichloromethane (µg/l) 57 0.22 57.22 0 11000 2861000 3 
Chloroform (µg/l) 57 0.22 57.22 0 28900 7516627 3 
1,2-Dichloroethane (µg/l) 57 0.22 57.22 0 118000 30690727 3 
Ethylbenzene (µg/l) 57 0.22 57.22 0 32000 8322909 3 
Tetrachloroethylene (µg/l) 57 0.22 57.22 0 5280 1373280 3 
Toluene (µg/l) 57 0.22 57.22 0 17500 4551591 3 
Trichloroethylene (µg/l) 57 0.22 57.22 0 45000 11704091 3 
Naphthalene (µg/l) 57 0.22 57.22 0 2300 598209 3 
Phenol (µg/l) 57 0.22 57.22 0 10200 2652927 3 
Note 1: As described in Section III, a TMDL has been established for this parameter.  Therefore the WQBEL is set to the water quality standard. 
Note 2: The acute WQBEL for TRC will be capped at 0.5 mg/l in accordance with Reg 62. 
Note 3:  Ambient water quality data was not available for total residual chlorine, chromium, cyanide, and organic parameters.  Ambient water quality 
for these parameters was assumed to be zero for WQBEL calculation. 
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Whole Effluent Toxicity (WET) Testing: 
The Water Quality Control Division has established the use of WET testing as a method for identifying 
and controlling toxic discharges from wastewater treatment facilities.  WET testing is being utilized 
as a means to ensure that there are no discharges of pollutants "in amounts, concentrations or 
combinations which are harmful to the beneficial uses or toxic to humans, animals, plants, or aquatic 
life" as required by Section 31.11 (1) of the Basic Standards and Methodologies for Surface Waters.  
The requirements for WET testing are being implemented in accordance with Division policy, 
Implementation of the Narrative Standard for Toxicity in Discharge Permits Using Whole Effluent 
Toxicity (Sept 30, 2010).  Note that this policy has recently been updated and the permittee should 
refer to this document for additional information regarding WET. 
 
In-Stream Waste Concentration (IWC) – Where monitoring or limitations for WET are deemed 
appropriate by the Division, the chronic in-stream dilution is critical in determining whether acute or 
chronic conditions shall apply.  In accordance with Division policy, for those discharges where the 
chronic IWC is greater than 9.1% and the receiving stream has a Class 1 Aquatic Life use or Class 2 
Aquatic Life use with all of the appropriate aquatic life numeric standards, chronic conditions will 
normally apply.  Where the chronic IWC is less than or equal to 9.1, or the stream is not classified as 
described above, acute conditions will normally apply.  The chronic IWC is determined using the 
following equation:  

 
IWC = [Facility Flow (FF)/(Stream Chronic Low Flow (annual) + FF)] X 100% 

 
The flows and corresponding IWC for the appropriate discharge point are:  

 

Permitted Feature Chronic Low Flow, 
30E3 (cfs) 

Facility Design Flow 
(cfs) 

IWC, (%) 

 
001-A 

 
77 

 
0.22 

 
0.3 

 
The IWC for this permit is 0.3%, which represents a wastewater concentration of 0.3% effluent to 
99.7% receiving stream.  This IWC correlates to acute WET testing.  The fact sheet and the permit will 
contain additional information regarding the type of WET testing applicable to this facility. 
 
 
Agricultural Use Parameters (SAR and EC): 
Section 31.11(1)(a)(iv) of The Basic Standards and Methodologies for Surface Waters (Regulation No. 
31) includes the narrative standard that State surface waters shall be free of substances that are 
harmful to the beneficial uses or toxic to humans, animals, plants, or aquatic life.  The interpretation 
of these conditions (i.e., “no harm to plants” and “no harm to the beneficial uses”) and how they 
were to be applied in permits were contemplated by the Division as part of an Agricultural Work 
Group, and culminated in the most recent policy entitled Implementing Narrative Standards in 
Discharge Permits for the Protection of Irrigated Crops (hereafter the Ag Policy) 
 
The dilution ratio is greater than 100:1.  Therefore in accordance with the Ag Policy, no SAR or ECs 
limitations are required at this time. 
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VII.  Antidegradation Evaluation 
 
As set out in The Basic Standards and Methodologies for Surface Water, Section 31.8(2)(b), an 
antidegradation analysis is required except in cases where the receiving water is designated as “Use 
Protected.”  Note that “Use Protected” waters are waters “that the Commission has determined do 
not warrant the special protection provided by the outstanding waters designation or the 
antidegradation review process” as set out in Section 31.8(2)(b).  The antidegradation section of the 
regulation became effective in December 2000, and therefore antidegradation considerations are 
applicable to this PEL analysis.   
 
According to Regulation 38, stream segment COSPUS14 is undesignated.  Thus, an antidegradation 
review is required for this segment if new or increased impacts are found to occur. 
 
Introduction to the Antidegradation Process   
The antidegradation process conducted as part of this PEL is designed to determine if an 
antidegradation review is necessary and if necessary, to complete the required calculations to 
determine the limits that can be selected as the antidegradation-based effluent limit (ADBEL), absent 
further analyses that must be conducted by the facility.   
 
As outlined in the Antidegradation Significance Determination for New or Increased Water Quality 
Impacts, Procedural Guidance (AD Guidance), the first consideration of an antidegradation evaluation 
is to determine if new or increased impacts are expected to occur.  This is determined by a 
comparison of the newly calculated WQBELs verses any existing permit limitations in place as of 
September 30, 2000, and is described in more detail in the analysis.  Note that the AD Guidance 
refers to the permit limitations as of September 30, 2000 as the existing limits. 
 
If a new or increased impact is found to occur, then the next step of the antidegradation process is to 
go through the significance determination tests.  These tests include: 1) bioaccumulative toxic 
pollutant test; 2) temporary impacts test; 3) dilution test (100:1 dilution at low flow) and; 4) a 
concentration test.   
 
As the determination of new or increased impacts, and the bioaccumulative and concentration 
significance determination tests require more extensive calculations, the Division will begin the 
antidegradation evaluation with the dilution and temporary impact significance determination tests.  
These two significance tests may exempt a facility from further AD review without the additional 
calculations.   
 
Note that the antidegradation requirements outlined in Regulation 31 specify that chronic numeric 
standards should be used in the antidegradation review; however, where there is only an acute 
standard, the acute standard should be used.  The appropriate standards are used in the following 
antidegradation analysis. 
 
Significance Tests for Temporary Impacts and Dilution 
This will be a temporary discharge of probably less than a year, and the ratio of the chronic (30E3) 
low flow to the design flow is 350:1, and is greater than the 100:1 significance criteria.  Therefore 
there is no determination of significant degradation, and this facility is exempted from the 
antidegradation evaluation based on the dilution significance test.   
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VIII. Technology Based Limitations 
 
Regulations for Effluent Limitations 
 
Regulation No. 62, the Regulations for Effluent Limitations, includes effluent limitations that apply to 
all discharges of wastewater to State waters, with the exception of storm water and agricultural 
return flows. These regulations are applicable to the discharge from the proposed discharge.   
 
Table A-8 contains a summary of the applicable Regulation 62 limitations for pollutants of concern at 
this facility.   
 

Table A-8 
Regulation 62 Based Limitations  

Parameter 30-Day Average 7-Day Average 
Instantaneous 

Maximum 
TSS 30 mg/l 45 mg/l NA 
Total Residual Chlorine NA NA 0.5 mg/l 
pH NA NA 6.0-9.0 s.u. 
Oil and Grease NA NA 10 mg/l 

 
 
Nutrient Effluent Limitation Considerations 
WQCC Regulation No. 85, the new Nutrients Management Control Regulation, includes technology 
based effluent limitations for total inorganic nitrogen and total phosphorus that currently, or will in 
the future, apply to many domestic wastewater discharges to State surface waters.   These effluent 
limits for dischargers are to start being implemented in permitting actions as of July 1, 2013, and are 
shown in the two tables below: 
 
Effluent Limitations Table at 85.5(1)(a)(iii) 
For all Domestic Wastewater Treatment Works not identified in subsections (a)(i) or (ii) above(in 
Reg. 85) and discharging prior to May 31, 2012 or for which a complete request for preliminary 
effluent limits has been submitted to the Division prior to May 31, 2012, the following numeric limits 
shall apply: 

Parameter Parameter Limitations 
 Annual Median 1 95th Percentile 2 
Total Phosphorus 1.0 mg/l 2.5 mg/l 
Total Inorganic Nitrogen3 15 mg/l 20 mg/l 

1 Running Annual Median: The median of all samples taken in the most recent 12 calendar 
months.  
2 The 95th percentile of all samples taken in the most recent 12 calendar months.  
3 Determined as the sum of nitrate as N, nitrite as N, and ammonia as N. 
 
Effluent Limitations Table at 85.5(1)(b) 
For New Domestic Wastewater Treatment Works which submit a complete request for preliminary 
effluent limits to the Division on or after May 31, 2012, the following numeric limits shall apply: 
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Parameter Parameter Limitations 
 Annual Median 1 95th Percentile 2 
Total Phosphorus 0.7 mg/l 1.75 mg/l 
Total Inorganic Nitrogen3 7 mg/l 14 mg/l 

1 Running Annual Median: The median of all samples taken in the most recent 12 calendar 
months.  
2 The 95th percentile of all samples taken in the most recent 12 calendar months.  
3 Determined as the sum of nitrate as N, nitrite as N, and ammonia as N. 
 
Requirements in Reg. 85 also apply to non-domestic wastewater for industries in the Standard 
Industrial Class ‘Major Group 20,’ and any other non-domestic wastewater where the facility is 
expected, without treatment, to discharge total inorganic nitrogen or total phosphorus concentrations 
in excess of the numeric limits listed in 85.5 (1)(a)(iii). The facility must investigate, with the 
Division’s approval, whether different considerations should apply. 
 
All permit actions based on this PEL  will occur after the July 1, 2013 permit implementation date of 
Reg. 85.  Therefore, total inorganic nitrogen and total phosphorus effluent limitations potentially 
imposed because of Reg. 85 must be considered.  However, also based on Reg. 85, there are direct 
exemptions from these limitations for smaller domestic facilities that discharge less than or equal to 
1 million gallons per day (MGD), or are a domestic facility owned by a disadvantaged community. 
 
Delayed implementation (until 5/31/2022) is also specified in Reg. 85 to occur for domestic WWTFs 
that discharge more than 1 MGD, and less than or equal to 2.0 MGD, or have an existing watershed 
control regulations (such as WQCC Reg.’s 71-74), or where the discharge is to waters in a low-priority 
8-digit HUC. 
 
For all other larger domestic WWTFs, the nutrient effluent limitations from the two tables above will 
apply, unless other considerations allowed by Reg. 85 at  85.5(3) are utilized to show compliance with 
exceptions or variances to these limitations. 
 
Since the proposed design capacity of the GLOP dewatering is 0.144 MGD, and this industrial facility is 
not known to be a SIC 20, the facility is not required to address the new technology based effluent 
limits as of 7/1/2013. 
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Table 6:  Inorganics by Dewatering Zone

Result Unit Result Unit Result Unit Result Unit Result Unit Result Unit Result Unit Result Unit Result Unit Result Unit Result Unit Result Unit

South Platte 

Regulatory 

Criteria 

(Segment 14)

See TIN mg/L 10 mg/L 30 mg/L 10 mg/L 126
#/100 

ml
0.5 mg/L 30 mg/L 87750 mg/L See TIN mg/L See TIN mg/L 28250 mg/L None mg/L

Zone 1,2  (SWDI-13,14,15,16)

Average 0.35 mg/L 6.89 mg/L 180 mg/L 6.4 mg/L 0.14 mg/L 278 mg/L 0.8 mg/L

Minimum 0.18 mg/L 2.43 mg/L 150 mg/L 2.2 mg/L 0.05 mg/L 250 mg/L 0.8 mg/L

Maximum 0.5 mg/L 10.51 mg/L 190 mg/L 9.7 mg/L 0.31 mg/L 320 mg/L 0.8 mg/L

Zone 3a  (SWDI-9,10,12,CTL MW-6)

Average 61 mg/L 65.17 mg/L 32 413 mg/L 3.7 mg/L 0.25 mg/L 100 mg/L 21 mg/L

Minimum 12 mg/L 12.26 mg/L 200 mg/L 0.2 mg/L 0.06 mg/L 27 mg/L 0.8 mg/L

Maximum 130 mg/L 140.01 mg/L 840 mg/L 9.4 mg/L 0.61 mg/L 170 mg/L 59 mg/L

Zone 3b  (SWDI-4,7,8,9)

Average 47 mg/L 48.51 mg/L 40 295 mg/L 1.7 mg/L 0.10 mg/L 105 mg/L 9.3 mg/L

Minimum 2.9 mg/L 3.05 mg/L 150 mg/L 0.1 mg/L 0.05 mg/L 27 mg/L 1.1 mg/L

Maximum 130 mg/L 136.08 mg/L 460 mg/L 5.9 mg/L 0.18 mg/L 190 mg/L 20 mg/L

Zone 4  (SWDI-1,2,3,4)

Average 43 mg/L 47.63 mg/L 23 243 mg/L 4.5 mg/L 0.10 mg/L 128 mg/L 19.5 mg/L

Minimum 2.9 mg/L 2.99 mg/L 150 mg/L 0.04 mg/L 0.05 mg/L 4.5 mg/L 1.1 mg/L

Maximum 120 mg/L 132.20 mg/L 390 mg/L 12 mg/L 0.20 mg/L 250 mg/L 74 mg/L

Zone 5 (SWDI-14,16, TH-45,46,47,47D,48,52)

Average 0.16 mg/L 12.64 mg/L 209 mg/L 12.3 mg/L 0.14 mg/L 223 mg/L 0.41 mg/L

Minimum 0.02 mg/L 4.77 mg/L 190 mg/L 4.7 mg/L 0.05 mg/L 180 mg/L 0.01 mg/L

Maximum 0.43 mg/L 16.74 mg/L 250 mg/L 16 mg/L 0.31 mg/L 270 mg/L 0.8 mg/L

Outfall Pipe 64

Legend

Will meet S. Platte PELs May meet S. Platte PELs with pretreatment Will exceed South Platte PELs without Ion Adsorption Data required

Sulfide (H2S)
Sample ID

Ammonia as N Chloride Nitrate as N Nitrite as N SulfateTIN TSS O&G E. Coli TRC BOD
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Status Meeting 

VB/I70 OU2 Removal Action (aka GLOP) 
04/18/2016 @ 09:00 pm @ Webb Building  

------ Agenda Topics ------ 

 

 

 Welcome and Introductions 

 

 Review Meeting Agenda 

 

 Current Layout of Drainage System 

 

 Dewatering/Treatment Issues and Options 

 

 Addendum 1 to Data Summary Report 

 

 Organization Chart 

 

 Procurement/Construction Schedule 

 

 Groundwater Database Update 

 

 Future Updates 



Figure _____

Organizational Structure

VB/I70 Operable Unit #2  GLOP Implementation 

 
Project Coordinator for 

Environmental 
Components 

 
J. Luthi (Denver) 

Construction Manager      
 

TBD  

   
Env Components QA Officer  

 
T. Shangraw, PE (EMSI)    

 

   Health and Safety 
 

TBD  

Key Contractors 
- Asbestos Monitoring and RACS Determination (TBD)  
- Methane/Odor/Dust Monitoring and Conrtrol (TBD) 
- Gravel Column/Compacted Grout Columns (TBD)  
- Sheetpile Installation/Removal (TBD)  
- Geosynthetics Installation (TBD)  
- General Earthwork (TBD) 
- Solid Waste and ACM Disposal (WM-DADS) 
- Hazardous/Industrial Waste Disposal  (Clean Harbors) 
- Dewatering and Water Treatment (TBD) 

     
USEPA 

 
D. Zinner (RPM) 
K. Guy (OSC) 

I. Bowen (Hydrogeologist) 
Design Engineers and CQA 

  
- Geotechnical (CTL Thompson)  
- Civil and Structural (Merrick)  
- Liner and Geogrid (Frobel & Assoc) 
- Construction QA (Kiewit)  
     Design Conformance and NCRs 
     Deficiency Correction and Prevention   
     MMP Compliance  
     MODCP Compliance 
     WQCD Discharge Permits       

Integrated Construction 
Program Manager 

 
Brian McLaren, PE (Denver) 

Quality Control Testing per Contract 
Documents   

- Geotechnical Testing Lab 
- Geofabric Testing  
- Water Quality Lab 
- Waste Characterization (if needed) 
- Asbestos Testing (if needed) 
- Air Quality Testing (if needed)  

Community Monitor 
 

TBD  

Additional QA Testing (if needed)  
- Geotechnical Testing Lab 
- Geofabric Testing  
- Water Quality Lab 
- Waste Characterization (if needed) 
- Asbestos Testing (if needed) 
- Air Quality Testing (if needed)  
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