
 

 

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

From: Timothy C. Shangraw  

Date: May 31, 2016 

Re:    POLREP #11 - 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 #11) 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 May 1
st
 through 31

th
, 2016 during which time work on a 

new Crosswalk report for the SAP/QAPP continued, treatability studies on groundwater samples 
from the Site were performed, and value engineering (VE) to assess various treatment and 
discharge options continued.  The treatability studies assessed the effectiveness of aeration, 
lime/soda ash softening, and ozonation to remove suspended and dissolved metals, total 
suspended solids (TSS), total inorganic nitrogen (TIN), and biochemical oxygen demand (BOD) 
from Site groundwater.  Results are summarized in Table 1 and are interpreted below: 

 The only parameters that exceeded discharge limits in untreated water were TSS, TIN,  

arsenic (total recoverable), and iron (total recoverable);   

 With aeration, elevated pH, and gravity-settling (Step 2), iron (total recoverable) met its 

discharge limit; 

 Selenium met its discharge limit before pH was raised, but selenium levels exceeded the 

discharge limit at elevated pH over time (see recommendation, below);        

 For TIN, its removal was not achieved by any of the processes tested;  

 For TSS and arsenic, additional filtration will be needed to meet their respective limits 

(see recommendation, below); and  

  TCLP metals in precipitated sludge were less than their toxicity limits by several orders 

of magnitude (Table 2).  TCLP mercury was not analyzed because it was not present in 

Site groundwater.  
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Recommendation : Confirm that the selenium limit can be reached by filtering prior to raising pH.  

Also confirm that arsenic and TSS limits can be met by filtration.  A Phase III Treatability Work Plan 

that addresses these recommendations is attached to this POLREP.  Treatability testing was performed 

on May 24, 2016.  Results are expected in early June and will be discussed at the next Status meeting. 

 

The treatment and discharge options examined consist of: 

 

Option 1) Onsite treatment for metals, suspended solids, and TIN, followed by discharge to 

the South Platte River (SPR) under a CDPHE Industrial Individual Wastewater 

Discharge Permit.   

Option 2) Same as Option 1), but treatment occurs offsite and effluent is released to the SPR 

at a different outfall.     

Option 3) Onsite treatment for metals and suspended solids, followed by discharge to the 

Metro Wastewater Reclamation District (Metro District) wastewater treatment 

plant (WWTP) via the Delgany sanitary sewer that passes beneath the Site.   

Option 4) Same as Option 3), but treatment occurs offsite and effluent is released to the 

Delgany sanitary sewer at a different outfall.   

 

Finally, several coordination meetings with regulatory agencies were held during the reporting period.  

They consisted of: 

 

 A briefing to the Metro District’s Board of Directors on May 17
th

.  The briefing 
presented a Site history and treatment challenges associated with removing nutrients 
from Site groundwater.  It also requested Board consideration of a Rule Change that 
would allow Site dewatering water to be accepted by the WWTP for biological 
treatment.  

 A project status update with EPA and CDPHE on May 25
th

.   A meeting agenda is 
attached to this POLREP.   

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

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

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

constructability or implementation, Respondent will continue to hold monthly status meetings at 

which EPA and CDPHE will be updated, and issues can be addressed.  The next meeting is 

scheduled for June 29
th

 at 9:00 am at the Webb building.  Respondent will arrange for a call-in 

number for those who cannot attend.     

 

The only remaining deliverables are a new Crosswalk report for the SAP/QAPP, and results from 

the Phase III Treatability Study.  Respondent plans to submit both documents in June.   
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Please call Jennifer Luthi (720.865.5432) or me (303.940.3426 x 9) if you have any questions. 
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Phase III Treatability Study  

Statement of Work 

 

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 and 3b would be meet this criteria.  The volume of water required 

for this treatability study is estimated in Tables 1 and 2 to be approximately 10 gallons.  

Collect a sample (approx. 2 liters) of the composite sample and analyze it for the 

parameters in Table 1. 

Step 1:  Primary Clarification and Filtration  

Objective:  The objectives of this step are to 1) pretreat raw water with a flocculant sludge 

conditioner, 2) allow suspended solids to gravity-settle, and 3) remove residual suspended solids 

with various filters to assess the appropriate filter size to remove suspended metals fractions and 

TSS without chemical precipitation.   

Procedure:  To accomplish these objectives, mix approximately 4 ml of NalCler 8182 

sludge conditioner with approximately 10 gallons of composite sample.  Slowly stir the 

water to promote floc growth, then let the floc settle.  Also, collect a sample in a glass 

graduated cylinder and visibly monitor the settling performance.  Allow settling to 

continue until the sludge blanket reaches steady-state at the base of graduated cylinder.   

Siphon clarified water from the initial sample container and filter all water through a 10 

micron bag filter. Set aside 3.5 gallons of 10-micron filtered water in a dedicated bucket.  

Sample that water for the parameters in Table 1.   

Pour the remaining 6.5 gallons of 10-micron-filtered water through a 5-micron bag filter.  

Set aside 3.5 gallons of 5-micron filtered water in a dedicated bucket. Sample that water 

for the parameters in Table 1.   

Filter the remaining 3 gallons through a 1.2 micron paper filter.  Retain all of the filtered 

sample in a dedicated bucket. Sample that water for the parameters in Table 1. 
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Step 2:  Lime/Soda ash Softening and aeration (20 minutes)  

Objective:  The objectives of this step are to 1) chemically precipitate carbonate 

hardness and dissolved metals; 2) chemically precipitate non-carbonate hardness and 

dissolved metals; and 3) strip ammonia to the extent practicable.      

Procedure.  Into each pre-filtered sample bucket, slowly add and stir sufficient lime to 

raise the pH to 12.  Record the lime dosage required in grams and moles.  Add the same 

molar equivalent of soda ash.  Slowly stir the mixture to promote floc formation, then 

aerate with a fine bubble diffuser.  Aerate for 20 minutes.   

Step 3:  Secondary Clarification and Filtration  

Objective:  The objective of this step is to filter the remaining suspended fraction of 

metals and solids to create a filtrate that meets discharge limits for metals, TSS, and if 

possible, TIN.   

Procedure:  Following aeration, add approximately 1 ml of NalCler 8182 sludge 

conditioner into each sample bucket and let the solids settle.   

Siphon clarified water from the 10 micron sample bucket and re-filter it through a 10-

micron bag filter.  Screen the sample for ammonia using a laboratory probe, then sample 

the water for the parameters in Table 1. 

Siphon clarified water from the 5 micron sample bucket and re-filter it through a 5-

micron bag filter.  Screen the sample for ammonia using a laboratory probe, then sample 

the water for the parameters in Table 1. 

Siphon clarified water from the 1 micron sample bucket and re-filter it through a 1-

micron paper filter.  Screen the sample for ammonia using a laboratory probe, then 

sample the water for the parameters in Table 1. 

Collect a sample from the filtrate that has the highest ammonia reading and have it 

analyzed for TIN.   

Step 4:  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     

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

     TIN (mg/L) 3 (only 

sample with 

the highest 

ammonia 

level)  

350.1 (ammonia)/353.2 

(nitrate-nitrite) 

500 ml/sample 

Metals and CN   

D samples:  6020A (lab-

filtered and acidified 

with nitric)  

TR samples: 6020A 

(non-filtered and 

acidified with nitric 

 

500 ml/sample for 

dissolved metals 

 

500 ml/sample for TR 

metals 

     As (D) (ug/L) Raw,1,3 

     Cd (D) (ug/L) Raw,1,3 

     Fe (TR) (ug/L) Raw,1,3 

     Se (TR) (ug/L) Raw,1,3 

     U (D) (ug/L) Raw,1,3 

     Pb (D) (ug/L) Raw,1,3 

TR = Total Recoverable; D = Dissolved 

 

Table 2 – Water Volumes 

Study Step Sample Volume (from Table 1) 

Raw 2 liters 

1 14 liters 

3 14 liters 

3 (TIN only) 0.5 liters 

Subtotal sample volume  30.5 liters 

Additional test volume if needed say 30% more = 9 liters 

TOTAL VOLUME 39.5 liters; say 10 gallons  

 





Table 1:  Phase II Chemical Precipitation and Ozone Treatability Test Results

Step 1 

Untreated Step 2 

Step 3 

Decant

Step 3 

Decant

Step 3 

Decant

Step 3 

Decant Step 4 Decant

Step 4 Decant 

w/polymer

Step 4 

Decant

Sample Decant (10 min) (30 min) (90 min) (120 min) (10 min) (30 min) (120 min)

BOD Total mg/L 30 7.5 J <1.2 <1.2 8.2 J 11 J 26 <1.2 9.5 17

Cyanide Free ug/L 1300 2.8 J 4.7 J NA NA NA NA NA NA NA

TIN mg/L 10 57 55 52 50 51 43 50 48 46

TSS mg/L 30 7500 150 440 630 620 760 620 220 1200

PCE ug/L 1755 9.6 1.9 1.1 0.35 J <0.20 <0.20 1.1 0.48 J 0.25 J

Toluene ug/l 179,010 <0.17 <0.17 <0.17 <0.17 0.22 J 0.19 J <0.17 0.18 J <0.17

TCE ug/L 878 3.1 0.78 J 0.43 J 0.25 J <0.16 <0.16 0.37 J <0.16 <0.16

Aluminum Total recoverable ug/L none 170,000 4600 15000 20000 21000 22000 NA NA NA

Arsenic Total recoverable ug/L 3 380 15 33 43 48 59 45 43 79

Cadmium Dissolved ug/L 0.87 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27

Iron Dissolved ug/L 79,750 26 J <22 <22 61 J 25 J 26 J <22 25 J <22

Iron Total recoverable ug/L 253,000 290,000 5300 17,000 24000 25000 28000 24000 8400 48000

Manganese Dissolved ug/L 28,190 730 <0.25 0.29 J 0.63 J 0.67 J 1.5 J <0.25 0.36 J 0.85 J

Molybdenum Total recoverable ug/L 2,405 8.4 J 3.4 J 4.5 6.5 J 6.5 J 7.3 J 5.0 J 7.6 J 7.1 J

Selenium Dissolved ug/L 4.6 1.7 J 2.7 J 3.7 J 5 5.2 6.4 4.6 J 5.6 6.9

Legend: 

Meets PEL Sludge TCLP Metals passed.  

May meet PEL

Exceeds PEL

Parameter Fraction Units

Preliminary 

Effluent 

Limit (ug/L)

Composite from Zones 3a and 3b (SWDI-4,, 7, 9, 10, 12, and CTL MW-6)



Table 2:  Phase II Sludge TCLP Results

Parameter Units

TCLP 

Regulatory 

Limits (mg/L)

Composite Treatment Sludge 

from Zones 3a and 3b (SWDI-

4,, 7, 9, 10, 12, and CTL MW-

6)

Arsenic mg/L 5.0 <0.022

Barium mg/L 100.0 1.1

Cadmium mg/L 1.0 0.016 J

Chromium mg/L 5.0 0.0035 J

Lead mg/L 5.0 0.037 J

Mercury mg/L 0.2 NA

Selenium mg/L 1.0 <0.024

Silver mg/L 5.0 0.0056 J

Legend: 

Sludge TCLP Metal Less than Regulatory Limit.

NA = Not analyzed because mercury was not present in water.


