
AquaWorks DBO, Inc. 
3252 Williams Street 
Denver, Colorado 80205 

(303) 477-5915
www.aquaworksdbo.com
info@aquaworksdbo.com

Water & Wastewater Engineering 

Ms. Randi Johnson-Hufford October 24, 2022 
Water Quality Control Division | Permits Section 
Colorado Department of Public Health & Environment 
4300 Cherry Creek Drive South  
Denver, CO 80246-1530 

RE: Conifer Metropolitan District – Total Dissolved Solids Limit Variance Request RFI Response 
        COX-0047392 

Dear Ms. Johnson-Hufford: 

On behalf of Conifer Metropolitan District, AquaWorks DBO is following up on information that the Water 
Quality Control Division has requested for a Variance Request.   

AquaWorks DBO submitted a Variance Request on July 14, 2021, for relief from the total dissolved solids and 
chloride limits on behalf of the Conifer Metropolitan District. The request is currently under review by the Water 
Quality Control Division. On September 21, 2022, the Division requested clarification on the following items to 
aid with its review of the request: 

1) How is the projected treatment cost(s) compared to the current debt obligation?

The current debt obligations are limited to 50 mills collected from the assessed value of the personal property and 
real estate.  A copy of the preliminary Certificate of Value of $5,990,115 is attached.  This value places the 
collected tax revenues at approximately $300,000.  The amount of revenue collected under this mil-levy is 
significantly below the debt service requirements of the bonds.  According to the CMD 2021 Year-end audited 
financials, unpaid, accrued interest on the District’s bonds is $12,786,575 (shown on page 1 of the Financial 
Statements, attached). 

2) What is the plan to get out of receivership?

The strategy to get out of receivership is to create a board of directors from eligible property owners or 
representatives and turn the control and management of the District over to it. Unfortunately, none of the 
corporations owning land in the District wish to put forth eligible representatives. So, the receivership will 
continue until such time as eligible nominees to the Board are appointed. 

3) Do you have any current or historical data for TDS, chloride, and groundwater elevation from the
existing wells at the property (MW-1 through MW-6) that can be provided or in studies prior to
development of CMD?  In particular we are interested in the monitoring wells located along the
perimeter of the CMD property. I believe there is data on one of the wells; do any of the others
have data?
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Samples for chloride were collected from the District’s raw water wells by the operations staff after the site was 
developed.  The following data was found for chloride in wells 2, 3 and 4 between 2010 and 2013: 

 

 Chloride Analytical Results (mg/L) 
  10/18/2010 11/1/2010 12/1/2010 1/14/2011 9/13/2012 9/28/2012 10/8/2012 10/24/2012 Average  
Well 2 173.3 210.6 191.3 177.5 210.5 172.7 269.8 227.1 204.10  
Well 3 161.2 174.1 198.8 167.2 193.2 236.1 320.5 242.7 211.73  
Well 4 101 175.4 104.4 165.8 126.8 135.7 167.8 164.1 142.63  

 
WWTP effluent was sampled for chloride 2007 through 2013.  AquaWorks has the following records for chloride 
in the WWTP effluent: 

 
Chloride Analytical Results from WWTP effluent (mg/L) 

 Month  2007 2008 2009 2010 2011 2012 2013 
January   435.63 341.95 291.43 338.70 415.42 386.06 
February 208.10 375.8 235.32 308.09 364.88 459.66 423.60 
March 155.16 391.25 246.59 278.57 314.07 359.38 395.44 
April 105.91 367.54 290.25 244.53 265.09 374.45   
May 154.67 242.52 279.94 272.08 273.86 309.31   
June 177.95 228.09 227.30 262.00 265.53 334.68   
July 142.47 224.88 247.85 195.435 281.83 302.24   
August 171.91 244.70 255.29 230.17 249.84 282.58   
September 178.55 384.53 246.89 233.15 331.16 244.02   
October 173.44 268.36 266.76 162.62 273.04 340.15   
November 226.3 265.47 275.09 204.96 192.81 314.32   
December 256.57 331.68 279.69 243.91 351.8 317.31   
Average 177.37 313.37 266.08 243.91 291.88 337.79 401.70 

 
The following is a graph of the chloride results from the WWTP effluent from 2007 to 2013.   
The concentrations of chloride are highest in January and generaly lowest in late spring.  
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Prior to the enforcement, little sampling for TDS was conducted as it was not a regulated item. A sample from 
raw water well VW-2 was taken on 12/30/2005. The result for TDS was 198 mg/L. Once the TDS limit was 
introduced in 2014, the District began regularly sampling for TDS. The data below includes samples collected 
from the raw water wells #3 and #4 and the WWTP effluent.  

TDS Analytical Results from WWTP effluent (mg/L) 

Sample Date Well #4 TDS 
(mg/L) 

Well #3 TDS 
(mg/L) 

WWTP Effluent 
TDS (mg/L) 

6/16/2014 745  779 
7/1/2014 749  714 
7/11/2014 798  750 
7/16/2014 781  628 
7/23/2014 771  729 
7/28/2014 758  653 
8/1/2014 758  609 
8/7/2014 742  625 
8/11/2014 784  663 
8/20/2014 774  705 
8/29/2014 837 1,398 761 
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9/18/2014 755  695 
10/1/2014 765  668 
10/6/2014 816  716 
10/23/2014 660  723 
11/3/2014 651  783 
11/17/2014 540  658 
11/24/20014 655 1,141 966 
12/1/2014 690  914 
12/8/2014 646  856 
12/19/2014 713 1,192 1,188 
1/2/2015 611  785 
1/8/2015 734  1,006 
1/16/2015 647  870 
1/22/2015 717  1,051 
1/29/2015 721  1,390 
2/2/2015 706  953 
2/12/2015 660  993 
2/16/2015 712  968 
2/25/2015 626  1,185 
3/2/2015 597  863 
3/12/2015 798  1,009 
3/20/2015 674  892 
4/21/2015 828  944 
4/28/2015 1,036  948 
5/4/2015 1,015  964 
5/13/2015 1,016  884 
5/26/2015 993  1,006 
6/2/2015 1,243  1,214 
6/9/2015 1,329  1,255 
6/16/2015 1,051  1,059 
7/7/2015 865  1,052 

Average 785 Not 
Applicable 883 

 
The following is a graph of the TDS results from the raw water wells and the WWTP effluent 
from 2014-2015.  It shows the relationship betweem the TDS concetration in Well #4 and the 
WWTP effluent over time. 
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The District has conducted additional TDS testing after the initial sampling in 2014 and 2015. The results 
are as follows: 

Sample Date WWTP Effluent 
TDS (mg/L) 

09/15/16 1,112  
09/05/19 1,112  
11/04/19 1,200  
12/02/19 1,251  
01/02/20 1,105  
04/02/20 1,387  
05/04/20 1,316  
08/03/20 1,336  
12/02/20 1,182  
01/19/21 1,030  
01/19/21 1,030  
05/03/21 1,041  
06/02/21 1,197  

 -

 200

 400

 600

 800

 1,000

 1,200

 1,400

 1,600

m
g/

L
Conifer Metropolitan District TDS Analytical Results

Well #4 TDS WWTP Effluent TDS



 
Ms. Johnson-Hufford 
October 24, 2022 
Page 6  

 
 

09/02/21 1,108  
11/02/21 1,055  
12/02/21 920  
01/03/22 1,180  
02/03/22 1,164  
03/02/22 1,091  
04/04/22 943  
06/02/22 1,132  
07/05/22 1,270  
08/02/22 1,265  
09/02/22 1,156  
10/03/22 1,135  
Average 1,149  

 
 
A) If no, would you be willing to collect current data for TDS, chloride, and groundwater elevation 

from the existing wells at the property?   
 
Please review the tabulation of data above to determine if the information on the file is adequate. The 
District is willing to continue collecting additional analytical data. However, it does not want to continue 
to defer the Variance Request while gathering additional information. The District has been working for 
eight years on addressing this issue and would like to see a resolution. 
 

4) Do you have any groundwater data for TDS and chloride for offsite properties adjacent to the 
CMD?  
 
The information about TDS concentration and loading in the figure below is posted on Conifer Area 
Council’s website. It is noteworthy that the highest concentrations are adjacent to Highway 285. Two of 
the results, PlsPark-N (1,162 mg/L) and PlsPark-S (1,769 mg/L), are higher than the average Conifer 
MD’s WWTP effluent TDS (838 mg/L) between June 2014 and July 2015. These results support the 
District’s position that the TDS in the groundwater is primarily originating from CDOT’s de-icing 
operations: 
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5) The variance request refers to a raw water well that was installed in 2018 with a reported TDS 
concentration of 417 mg/l.  Where is this well located? 
 
The image below shows the location of Well #5 (labelled as “VW-5”). 
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6) Can you provide boring logs and well construction details for the existing wells?  

 
Attached are the Well Construction and Test Report for Wells #1, #2, and #5. 
 

7) Do you have any data regarding the TDS and chloride concentrations of the water coming from the 
CSA area that is treated by CMD?  
 
We have two data points for the sewage sent from CSA: 
June 1, 2021: Chloride 297 mg/L & TDS 972 mg/L 
July 6, 2021: Chloride 121 mg/L & TDS 642 mg/L 
 

8) Are deicing salts applied to the parking area and roads within the CMD and CSA service areas? 
Or are they only applied along 285?   
 
Yes, Safeway has been applying road salts, and CSA likely does as well. Discontinuing the use of de-
icing salts is not practical due to the safety concerns for vehicles and pedestrians. 

 

A) If deicing salts are applied within the CMD and CSA service areas, would they reach 
groundwater in the vicinity of the raw water wells? Would existing stormwater drains convey 
salts away from raw water wells?   

 
The fate and transport of de-icing salts is dependent on surface and subsurface features of the area. There 
is a storm drain network, but the drains weren’t designed to redirect salt away from the raw water wells. 
Salts would infiltrate to the groundwater through porous surface features such as grassy areas or retention 
basins which snow may be piled or snow melt flows to. The geology in the area of CMD, CSA, and 
Highway 285 is fractured granite which makes predicting subsurface flow difficult.  
 
B) If salts are applied within the CMD and CSA service area, are there available alternatives that 

would be less likely to affect TDS concentrations if they reached groundwater? 
 
AquaWorks is not aware of an alternative de-icing agent that does not consist of metal salts. However, 
BMPs should be followed to reduce the impact of the salts entering surface and subsurface waterways.  
 

9) With the proposed additional residential development tying into CMD’s wastewater system, has 
there been an analysis of the source water for that area and how it may impact the chloride and 
TDS discharge levels?  
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No – CMD does not have TDS data for the development referenced. Note that the developer of the 
project referred to has abandoned the project, and therefore there will not affect CMD’s TDS or chloride 
concentrations.  
 

10) If the variance was approved, how would CMD propose to address the chloride and TDS levels to 
ensure they do not get more elevated or negatively impact surrounding groundwater during the 
next permit term? 
 
CMD will continue to sample the groundwater and effluent TDS. If the TDS or chloride concentrations 
rose to an unacceptable level, it would be possible to use a portable reverse osmosis skid to reduce the 
concentrations in the drinking water storage tanks. This approach would remove some TDS and chlorides 
from the partially closed loop. This would be an expensive activity and require hauling concentrate off-
site, but would reduce the concentrations.  

AquaWorks DBO notes that the road salts both in and around the District are not the only contributor to 
TDS. It is inconclusive if measures taken to reduce the TDS would allow the system to meet the 400 
mg/L limit. TDS concentration in urine is high, with an average concentration of 7,012 mg/L (source: 
Marickar, Fazl. (2009). Electrical conductivity and total dissolved solids in urine. Urological research. 
38. 233-5. 10.1007/s00240-009-0228-y). The CMD does not benefit from the same urine dilution as other 
systems, such as those serving residential, so the high percentage of urine compared to total wastewater 
will continue to be a problem for the District. 
 

Please feel free to contact me directly at (303) 477-5915 with any questions. 

Sincerely, 
 
AQUAWORKS DBO, INC. 
 

 
 
Adam Sommers, P.E.    
 
cc. Conifer Metro District 
 
Attachments: 
Certificate of Valuation 
Well Construction and Test Report for Wells #1, #2, and #5. 
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