
Water Supply Reserve Account – Grant and Loan Program 
Water Activity Summary Sheet 

September 11-12, 2014 
Agenda Item 13(d) 

 
Applicant & Program Sponsor:  El Paso County  
 
Water Activity Name:  El Paso County Groundwater Quality Study Phase 2c 
 
Water Activity Purpose:  Water Quality Study  

County:  El Paso 

River Basin:  Arkansas 

Water Source:  Upper Black Squirrel Creek 

Total Amount Requested:  $51,933 
 
Source of Funds:  $10,000 Arkansas Basin Account; $41,933 Statewide Account 
 
Matching Funds:  Basin Account Match ($10,000) = 19% of total grant request  

Basin Account & Applicant Match ($112,950) = 218% of total grant request  
Applicant Match ($102,950) = 67% of total study costs ($154,833) 
(refer to Funding Summary/Matching Funds) 

 
Staff Recommendation: 

Staff recommends approval of up to $10,000 from the Arkansas Basin Account and $41,933 from 
the Statewide Account to help complete the study titled: El Paso County Groundwater Quality 
Study Phase 2c.  
 
Water Activity Summary:  The unincorporated area of El Paso County is the primary source of 
drinking water for many rural residents, as well as numerous municipal entities and their 
customers. More than 35,000 people depend on this groundwater supply, which is also in the 
same general area that oil and gas development companies have been writing leases with local 
landowners. The Groundwater Quality Study Committee is a group appointed by the Board of 
County Commissioners of El Paso County. In 2009 the Committee developed data necessary for 
the protection and enhancement of the alluvial storage space and groundwater dependent areas of 
the County. The mission of the coalition is to evaluate existing water quality data on nitrates and 
other contaminants, fill data gaps and explore land use and water resources planning 
implications. The County, under a shared funding arrangement with Committee partners, 
contracted with the Colorado Geologic Survey to conduct Phase 1 of the Groundwater Quality 
Study. The project is now ready to complete Phase 2c by building on the work of Phase 1 and 
work completed in 2011 and further water quality parameter sampling completed in 2013 & 
2014 under Phase 2a and 2b, respectively. The US Geologic Survey was a technical advisor for 
Phase 1 and is the lead consultant for Phase 2. WSRA funds are requested for identification of 
and/or installation of monitoring wells to include in a long-term monitoring program, hydrologic 
evaluation, additional aquifer characteristics analysis and vulnerability potential, to provide for 
early detection of possible contamination that may be a risk to human health and the 



environment. The El Paso County Groundwater Quality Study Phase 2c (Task 5) is the next step 
towards quantifying how much an enhanced storage and banking operation would protect water 
quality in the face of urbanized growth, oil and gas development and historic agricultural 
interests. Specific objectives are more thoroughly described in Task 5 in the attached Statement 
of Work.  
 
Discussion: 
Phase 1 was partially funded through a $35,000 WSRA grant in 2012.  
 
Issues/Additional Needs: 
No issues or additional needs have been identified. 
 
Threshold and Evaluation Criteria: 
The application meets all four Threshold Criteria 
 
Tier 1-3 Evaluation Criteria: 

Tier 1: (a) Numerous local entities and both local and State agencies will be able to utilize 
the Phase 2 baseline water quality study results and related age dating vulnerability 
assessment mapping for policy decisions and revisions that seek to address the goal 
of prolonging water supply and quality of El Paso County groundwater resources. 
The Arkansas Roundtable sees this as a project of Statewide significance given that 
the methodology used in the study for age dating the aquifer supply and correlating a 
groundwater pollution vulnerability and probability model is a tool that has been 
very valuable to this aquifer, to the Eagle River alluvial aquifer, and would likely be 
a valuable tool for many other alluvial aquifers throughout the state where 
competing uses and urbanization threaten to increase the gap through diminished 
water quality. 

 
 (b) The project is supported by the Cherokee Metropolitan District.  Additional 

entities represented in the application include the local Designated Basin 
Management District (Upper Black Squirrel Creek), the Colorado Groundwater 
Commission, the El Paso County’s Health Department and Development Services, 
and the Pikes Peak Regional Water Authority, whom are all vested in the long-term 
protection of the alluvial storage and water resources, but all recognize an 
insufficient data set on water quality, aquifer characteristics and vulnerability to 
contamination. The project will generate baseline water quality data that includes 
constituents of concern that may result from oil and gas development activities and 
in this respect the study has been scoped to promote cooperation and collaboration 
among traditionally competitive consumptive water interests and a blossoming 
energy sector. 

 
 (c) The collaborative protection and promotion of water quality and enhanced water 

storage will lead to greater cooperation, minimized evaporative losses from surface 
storage, better science based decisions, and utilization of El Paso County resources 
to meet El Paso County water demands, thereby reducing demand on the mainstem 
of the Arkansas and Platte Rivers and seeking to further develop efficient storage 



that can reduce the Fountain Creek return flow and stormwater issues while making 
the most of any mainstem and/or trans-mountain water resources utilized in the 
County. This study will allow policy makers appropriate tools and resources in their 
decisions on how the basin is protected from potential contamination and further 
quantify how the basin could be used as enhanced storage and water making for 
future generations. 

 
Tier 2: (d) The Phase 2 Groundwater Quality Study has a sizable scope of work with 

valuable deliverable which come at significant costs, for which there are very 
important long-range land use planning and supply security implications. Despite 
very significant local buy in from a wide variety of entities across a wide spectrum 
of industries and institutions, there is an unmet funding need. WSRA funding will 
provide measurable and significant leverage of the local dollars, allowing this 
valuable project to move forward. 

  
 (e) Local stakeholders have funded approximately 30% of the project, USGS 

matching funds can be leveraged up to 42% or $144,000 if the full stream of 
adequate matching funds can be developed on top of local stakeholder contributions. 
Additionally, numerous other entities are making and have committed to on-going 
in-kind technical and/or manpower contributions that are essential to the budget and 
success of the Phase 2 project. El Paso County Health Department has committed to 
provide an intern, as needed, to assist USGS, in addition to a multitude of land use, 
zoning, small area master planning, and transportation and growth prediction 
mapping resources essential to the interface of vulnerability assessment with land 
use. Municipal districts and the Groundwater Management District have committed 
their consultants, staff, laboratory facilities, well logs and other relevant records. 

 
Tier 3: (f) The project is essential to the protection of multiple use source of supply that 

supports everything from agriculture to industry.. 
  
 (g) n/a 
 

 (h) n/a 
  
 (i) The oil and gas specific work and its incorporation into a vulnerability assessment 

based on geosciences is a model that can be utilized across this state and beyond.   
 

(j) n/a 
 



Funding Overview/Matching Funds: 
 Cash In-kind Total 
WSRA Statewide Account $41,933 n/a $41,933 
WSRA Arkansas Basin Account $10,000 n/a $10,000 
El Paso County $5,000 $0 $5,000 
Cherokee Metro District $17,500 $0 $17,500 
Woodmen Hills Metro District $5,000 $0 $5,000 
Mountain View Electric Association $5,000 $0 $5,000 
State Land Board $5,000 $0 $5,000 
USGS  $65,450 $0 $65,450 
 Total $154,883 $0   $154,883 
 
All products, data and information developed as a result of this grant must be provided to the 
CWCB in hard copy and electronic format as part of the project documentation.  This 
information will in turn be made widely available to Basin Roundtables and the general public 
and will help promote the development of a common technical platform.  In accordance with the 
revised WSRA Criteria and Guidelines, staff would like to highlight additional reporting and 
final deliverable requirements.  The specific requirements are provided below. 
 
Reporting and Final Deliverable:  The applicant shall provide the CWCB a progress report 
every 6 months, beginning from the date of the executed contract.  The progress report shall 
describe the completion or partial completion of the tasks identified in the scope of work 
including a description of any major issues that have occurred and any corrective action taken to 
address these issues.  At completion of the project, the applicant shall provide the CWCB a final 
report that summarizes the project and documents how the project was completed.  This report 
may contain photographs, summaries of meetings and engineering reports/designs. 
 
Engineering:  All engineering work (as defined in the Engineers Practice Act (§12-25-102(10) 
C.R.S.)) performed under this grant shall be performed by or under the responsible charge of 
professional engineer licensed by the State of Colorado to practice Engineering. 



 
 

 
 
Colorado Water Conservation Board      August 11, 2014 
Attn:  Mr. Craig Godbout 
Program Manager, Water Supply Planning Section 
1580 Logan Street, Suite 200 
Denver CO 80203 
 
Re: WSRA Grant Recommendation - El Paso County Groundwater Quality Study Project Phase 2-C (Task 
no. 5) 
Dear Mr. Godbout; 
 
At its July 9, 2014 Arkansas Basin Roundtable meeting, the Roundtable unanimously supported the 
$51,932.50 WSRA grant for the El Paso County Groundwater Quality Study Project Phase 2-C (Task no. 5) 
and recommends $10,000 from the Ark Basin Funds, which supported a phase 1 study and prior aquifer 
storage capacity quantification study, and the remaining balance of $41,932.50 from the Statewide 
funds.  The Roundtable believes that aquifer storage in the Arkansas, South Platte and Colorado River 
Basins is key to future water supply management, administration, and meeting the needs of a growing 
Colorado economy.  The Study area in the El Paso County Phase 2 study is the Upper Black Squirrel Creek 
Groundwater Basin, which is one of Colorado's eight (8) designated groundwater basins and an alluvial 
storage resource of significance identified in SB 06-193. 
   
The total phase 2 groundwater quality baseline data, age dating of supply, and infiltration rate based 
vulnerability to pollution modeling scope is approximately 70% complete and the proposed $51,932.50 
WSRA grant will be paired with contributions from local stakeholders and USGS matching funds to 
complete the approximately $344,000 study in mid-2015. 
 
The preservation of water quality in the Upper Black Squirrel Alluvium is critical for agricultural interests, 
municipal interests, and a growing population of rural residential citizen,  Until now little baseline data 
or modeling had been done to ensure local land use planners and water supply technocrats have the 
tools to protect and preserve this water resource and future alluvial storage resource for future 
generations.  The Roundtable sees this as a project of Statewide significance given that the methodology 
used in the study for age dating the aquifer supply and correlating a groundwater pollution vulnerability 
and probability model is a tool that has been very valuable to this aquifer, to the Eagle River alluvial 
aquifer, and would likely be a valuable tool for many other alluvial aquifers throughout the state where 
competing uses and urbanization threaten to increase the gap through diminished water quality.  
Further, the significance with this study site having been identified in the SB-06-193 work, its relatively 
large storage capacity estimated at approximately 500,000 AF, and its geographic proximity to major 
front range metropolitan areas makes it an asset of importance in solving the water supply and climate 
variability challenges of the 21st Century. 
 
If you have any further questions regarding the Roundtables support, please don't hesitate to call me. 
 
Regards, 

 
E.L. Konarski, Chr. 
Arkansas Basin Roundtable 







































UPPER BLACK SQUIRREL CREEK
GROUND WATER MANAGEMENT D1STRICT

520 COLORADO AVENUE, SUlTE C
CALHAN, COLORADO 80808

OFFICE (719) 347-0704 FAX (719) 347-9423

Board of Directors:
Dave Doran
Donald Boeker
Timothy Hunker
Mark Greeley
IAwrcnce Rodgers

I~BIC()un!«'1
Peter Nichols

Trout, Ratty. Montano, Wilwer, &. Freeman, P.C.
I 120 I";ncoln Street Suite IGOO
Denver, C080203·2141

February 27,2012

To whom it may concern:

The Upper Black Squirrel Creek Ground Water Management District (UBSCGWMD) and its
Board of Directors would like to formally endorse the Phase 11Water Quality Study as proposed
by USGS for the EI Paso County Water Quality Study Committee (WQSC). The WQSC was
fanned in large pan because of UBSCGWMD's increasing concern about the water quality of tile
Upper Black Squirrel Creek Basins (UBSCB) alluvial aquifer, and the lack of data associated
with it, and the district's ability to make informed decisions on both current and future water
management rules and policies.

In 2006 the Board along with its consultants were responding to the EI Paso County Planning and
Land Usc Department in regards to concerns that have been raised by the district for over 25
years in our records (Sec attachments).

In 2009 along with several Metropolitan Districts which rely on all or some alluvial water for
their municipal customers took 12 or so samples in the main stem area of the UBSCB and had
them tested for nitrate levels of which a large number were above the maximum allowable level.
This information was taken to EI Paso County BoCC and they then formed the WQSC. Phase I
was the data compilation of existing data for UBSCB alluvial aquifer done by Colorado
Geological Survey and completed with the help of several stake holder contributions. The
UBSCGWMD contributed $5,000.00, plus an estimated amount of $5,000.00 to our geologist,
who did additional pro bono work estimated around $5,000.00. The UBSCGWMD Board of
Directors is committed to Phase II for another $5,000.00 plus has already started with our in kind
services. Our paid geologist has done extensive mapping of existing alluvial wells that will meet
USGS's plan for monitoring wells which will help offset the need to drill monitoring wells.

In closing, the UBSCGWMD asks for your assistance to help fund what we feel is one of the
most important studies this basin has ever undergone. We need to be able to form a baseline water
qual ity of this precious resource, so that everyone can makc sound fact based decisions going'
forward in how we manage and use the water and handle the discharges to the UBSC alluvial
aquifer.



Sincerelv,i;I~~ ~
Dave Doran
President of the UBSCGWMD



UPPER BLACK SQUIRREL CREEK
GROUND WATER MANAGEMENT DISTRICT

520 COLORADO AVENUE, SUITE C
CALHAN, COLORADO 80808

OFFICE (719) 347-0704 FAX (719) 347-9423

President
Kmhy Hnrc
11410 Owl LIIne
Falccn. Co 10mdo ~O~31
(719) 495·3476

Legal Council
Kim Lawrence

J.And, Lawrence &. 0l1ellOOIl; LLI'
355 ED.,<tm:m Park Drive, Suite 200

Windsor, Colorado t({)5~O
(970) 674·9KRt!
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August 10, 2006

El Paso County Developmental Services Department
2880 International Circle, Suite 110
Colorado Springs, CO 80910

Attention: Dick Anderwald, Director

Subject: Water Quality in the Upper Black Squirrel Creek Ground Water Management
District

Dear Mr. Anderwald:

As you are aware, a recent Water Court ruling (Case No 98 CW 80, Division 2) has
raised some serious issues regarding wafer supply within tile Upper Black Squirrel Creek
Ground Water Management District (Black Squirrel District). This court ruling has raised
the awareness of many people regarding water supply issues, and as a consequence, also
water Qyality issues. The Board members are concerned about the present and future
water quality of the Alluvial Aquifer within the basin.

Under our Rules and Regulations, the Black Squirrel District is charged with
management of both water quantity and water quality (Reference I). "The District will
recommend denial of any application for permit ...or any other request for governmental
approval ...unless appropriate conditions for protection of the groundwater quality of the
wafer resources in the Upper Black Squirrel Creek Designated Groundwater Basin are
incorporated il110 any such permit, plan. penni/ amendment, or other request." In
addition the Black Squirrel District "Statement of Policy", states, "The District
encourages the use of central (municipal) water and wastewater systems, as opposed 10
the use of individual wells and septic systems in any proposed subdivision consisting oj
three or more 1015,ill order to minimize the possibility of contamination of the alluvial
aquifer ... ".



Previous Studies
Our research, although limited at this time, indicates a potential degradation in the quality
of the Alluvial Aquifer water (contamination), both now and in the future. The potential
contamination is apparently mainly in the form of nitrates, although other chemicals may
also be adding to the degradation. The Alluvial Aquifer supplies individual domestic
wells and municipal wells, and supplies the water for thousands of people. Apparently,
the last study of the water quality of the Alluvial Aquifer was conducted in 1996
(Reference 2). In the last ten years, since that study, much development has occurred
within the Black Squirrel District. We are unsure of the impact of this flew development
on the water quality, and the impact of future development.

The 1996 United States Geological Survey (USGS) study of water quality (Reference 2)
indicates the natural sources of nitrates to the Alluvial Aquifer are relatively small.
Human practices are the common sources. These include: animal manure applied to
croplands as fertilizer, commercial fertilizers, manure in feedlots and dairies, sewage
effluent (from treatment plants), and septic leach field effluent. The hydrologic system
(,water balance') is also apparently changing (Reference 3) since more water is being
supplied by bedrock wells than before, more recharge to the aquifer is occurring by the
use of sewage or septic effluent, and as more land is developed, less agricultural land is
used.

The most recent (PPACG, 2003) study we have reviewed (Reference 4) indicates, "Septic
tank effluent is the most common water qualify problem in rural areas that do 110trely 017

central wastewater services. '.' The study also indicates, "Within EI Paso County. the
number of septic systems has increasedfront about 300 ill 1990 10 about 2000 in 2000. ,.
In the Conclusions of this study it states, "Future development will need to be
coordinated /0 minimize non-point source impacts and provide wastewater service in a
cost effective and environmentally sound mallner." (Emphasis added). Under the
Recommendations the PPACG study states, "Further water quality monitoring data is
needed to determine if nitrate levels are increasing or decreasing in the Upper Black
Squirrel Creek alluvial aquifer. Other water quality monitoring also needs to he
conducted including well levels. This information should be compared with proposed
loco/ions for septic systems. The last ground water study that was conducted in this area
was by the USGS in 1997. " "Regulationsfor Individual Sewage Disposal Systems should
be reviewed to determine if they are adequately protecting against the possibility of
systems increasing nutrient loading info sill/ace water or ground water. 111isis critical
especially where poor soils and high ground water tables contribute to septic system
failure. This analysis will help evaluate (f residential and commercial properly should be
connected 10 a central wastewater service ... Other Recommendations of the PPACG
study include establishing the need for a well head protection program, utilization of Best
Management Practices (BMPs) to minimize water quality impacts from storm water and
urban runoff, and determinations of the cumulative effects of Wastewater Treatment
Plants.

EI Paso County Regulations

2



The Black Squirrel Districts review of the EI Paso County Land Development Code
(Reference 5) indicates that, "Reports, data, and other evidence shall illustrate that the
subdivision, at a minimum, achieves the following: Noncontamination of surface or
subsurface water resources and waterforms. " (Section 49.2 M; see also Section 49.1,
Section 51.2, Section 51.3, and Section 51.7 A, B, C). Unfortunately, the Black Squirrel
District is not regularly supplied "the reports, data, and other evidence" to review or
evaluate potential impacts to the water quality.

Request
The Black Squirrel District respectfully requests that the EI Paso County Development
Services Department schedule a work session with the Black Squirrel District so that
water quality issues can be addressed. Since water quality of the Alluvial Aquifer is a
significant concern, and the present or future quality is apparently not known, this work
session should be conducted at the earliest opportunity.

UPPER BLACK SQUIRREL CREEK GROUND WATER MANAGEMENT
DISTRlCT

Kathy Hare, Board President

cc: EI Paso County Planning Commission
Board of County Commissioners
EI Paso County Soil Conservation District
EI Paso County Department of Health & Environment
Colorado Water Quality Control Commission
USGS
Environmental Protection Agency

References

I. Upper Black Squirrel Creek Ground Water Management District. "Rules and
Regulations and Statement of Policy". Amended Through June], 2004

2. Brendle, Daniel (J 997). "Have Nitrate Concentrations Changed in Water in the
Alluvial Aquifer of the Upper Black Squirrel Creek Basin Since 1984'1."USGS
Fact Sheet FS-072-97.

3. Buckles, D.R. and Watts, K.R. (1988). "Geohydrology, water quality, and
Preliminary simulations of ground-water flow of the alluvial aquifer in the
Upper Black Basin, EI Paso County, Colorado." USGS Water Resources
Investigations report 88-40 J 7.

4. Pikes Peak Area Council of Governments Water Quality Management Plan,
2003 Update. Adopted in 2004 by PPACG and the Colorado Water Quality
Control Commission.

S. EI Paso County. "Land Development Code".
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JOHNHIMMElRUCH &ASSOCIATES
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Web Site www_geotru:Dtds.net

January 24, 20 II DRAFT

Upper BlackSquirrel Creek-Ground Water Management District
520 Colorado Avenue, Suite C
Calhan, CO 80808

Attention: Dave Doran, Board President

Subject: Contamination and' Pollution Related to Land Use, Upper Black SquirrelCreek
AlJuvial Aquifer, EI Paso County, Colorado
JHA File No. 09-] 15 r ,

Dear Mt; Doran:

The following presents a discussion of contamination and' pollution related- to land use in the
'Upper Black Squirrel Creek Alluvial Aquifer (UBSC Alluvial Aquifer), EI Paso' County,
Colorado. The discusslon contained herein is not a legal opinion, nor a legal analysis. You
should consider obtaining a legal opinion from your legalcounsel.

The "Specified' Area" (boundaries). ''Classifications'', and "Ground' Water Quality'Standards" of-
the UBSC Alluvial Aquifei are defined in "Colorado Department of Public Health and
Environment, Water Quality Control Commission, Regulation No. 42; Site-Specific Water
Quality Classifications and Standards for Ground Water". The terms "Background Level" and
"Contamination" arc defined in "Colorado Department of Public Health and Environment, Water
\ ,

Quality Control Commission, 5 CCR 10020.41', Regulation No. 4'1', The Basic Standards for
Ground Water". The term "Pollution" is defined in eR.S. 25-8- J 03.

Brief History
As you know; the Upper Black Squirrel Creek Grb~d Water Management-District, (UBS
District) has been concerned about the potential for groundwater contamination (especially from
individual sewage disposal systems') for over 25 years. These concerns are not without merit.

In J 974 'baseline' environmental studies were performed for EI' Paso County-producing a series
of reports and detailed maps (lCProject Aquarius Reports", including "Environmental Resources
Study for Teller and E1 Paso Counties, Colorado. Pan A: Perspectives, Part B: Geology, Part C:
Vegetation, Part D: Wildfire, Part E: Wildlife, Part F: Visual Resources, Part G: Climate, Part H:
Environmental Hazards, Constraints and Limitations, and Detailed Soils Interpretive Maps.
Resource Planning Associates, Inc.") ,

"'I

In 1977 detailed geologic and environmental maps, and tables for land' use of El: Paso County ..
(commonly called the "Robinson Maps") were produced as a resutt of 1974 State law (HB-
1041). "EI Paso County, Colorado, Potential Geologic Hazards andSurficial Deposits", Charles
Robinson & Associates, Inc.

\

"

I. Individunl Sewage Disposal Systems (ISDS) arc olso called septic systems, engineered systems, and most
. recently Onsitc Wastewater Systems (OWS).



In 1979 Wm. Curtis Wells & Co. published a study prepared for the El Paso County Land Use
Department entitled "Ground Water Recharge Areas Investigation ofEI Paso County, Colorado."
Importantly, this study determined the areas of ground water recharge, and categorized the areas
by type of aquifers, sources of recharge, and degree of importance of recharge. The study
concludes, in part:

"Aquifer recharge is important to maintaining viable ground water supplies. As alluvium
is the major source of ground water, it's recharge area is of prime importance in planning
land use changes (open dot pattern, Plate 3). Stream losses and man induced water is the
principal source of aquifer recharge." The study concluded that alluvial aquifers covered
approximately 17% of the entire County; In the sections on "Man-Induced Recharge"
"Land Usc Changes", and "Pollution From Recharge Water": "Septic system effluent
from water bearing unsewered residential; commercial and' industrial' developments
normally- finds its way- into alluvial or bedrock water bearing formation unless the system
is of the evaporative type. As undeveloped land is altered to a regulated land use, the
alteration can be programmed in the critical areas not to degrade aquifer recharge or
wherever possible to improve recharge conditions. In assessing a particular land use
change, the potential for ground water pollution through aquifer recharge should be
carefully considered. Proposals for unscwered areas where residential or commercial
developments will be on septic systems should be evaluated on the ability of the
overburden soils to purify sewage effluent before it has an opportunity to percolate into
water bearing formations. Although adequately designed septic systems normally have
the ability to remove bacteria and other pathogens from the effluent, fluids arc commonly
high in nitrates and chlorides. If a water supply well is too close to a septic system, nitrate
and chloride enriched fluids may be recycled into the water system. Even with well
designed systems a dense population of septic fields could have an overall detrimental
effect to fresh water aquifers. Potential pollution of alluvial aquifers is high, as surface
water is directly connected to the ground water. It can easily be contaminated by
agricultural fertilization, sewage return flows or low quality water running off residential
developments containing greases and oils, as an example. Once the water reaches porous
alluvium it immediately percolates to the water table reducing ground water quality. In
the foregoing discussion we have touched on a few of the many countless numbers of
conditions that could pollute or cut the rate of recharge water to water bearing
format ions. "

Also in 1979 a rather illustrative description of septic system effluent was published in "Geology
for Individual Sewage Disposal Systems", California Geology, September 1972, by Alvin L.
Franks, Supervising Engineering Geologist, California State Water Resources Control Board;

"The liquid discharged from the tank to the leach line is more unpleasant than that going
in. This fluid, now to be disposed of in the geologic environment, is an odoriferous fluid
containing large quantities of anaerobic bacteria, nutrients, salts, suspended solids, and in
some instances, pathogens. After the fluid passes from the leach field or seepage pit- filter
medium, it enters the external soil-water system. It is basically a complex, smelly, highly
toxic, and potentially pathogenic fluid that must be treated: and kept underground for
sufficient time for it to become an indistinguishable part of the existing ground water

I. Individual Sewage Disposal Systems (ISDS) are also called septic systems, engineered systems. and most 2
recently Onsite Wastewater Systems (OWS).



---- ----------------- ---- ..--------~-------------------------

environment. Theoretically if you have a nitrogen sensitive environment, even one
individual sewage disposal system will provide 'some adverse nutrients regardless of the
distance from the surface stream or lake. However, because of the time and dilution
factor in some watersheds, there is sufficient distance between the disposal system and
the sensitive environment so that the small quantities of nutrients added to the ground
water body, when compared with the natural nutrients and the volume of water, will be
undetectable and thus will not significantly change the nutrient balance."

These 'small quantities' of return flows from individual sewage disposal systems, crop irrigation,
and other return flows were the subject of a recent publication where the editorial likened them
to "•••the death by a thousand small cuts, if ),011 will." ("Small Flows, Big Consequences",
Colorado Water, The Water Center of Colorado State University, August/September 2007, by
Reagan Waskom, Director, Colorado Water Resources Research Institute)

It is when you reach the margins o[ any deve/oped resource that the small individual impacts
aggregate to reach a critical mass - tile death by a thousand small cuts, ifyou will.

UBS District Rules and Regulations (UBS District Rules, past and current) and the County's
Land Development Code (LDC), since at least the mid-1980's, requires the potential for
contamination (non-contamination = non-degradation) to' be evaluated and addressed. The issue
of cumulative impacts relative to Septic systems is clearly stated inthe County Policy Plan (Issue
10.3), "While the specific impacts of individual well and septic facilities may be minimal,
their cumulative environmental and health effects inay be more significant. Cumulative
impacts are an especially significant issue with non-point source pollution from septic
systems and other land uses, such as streets, parking lots, and lawns." (emphasis added) The
Ellicott Valley Comprehensive Plan Policy '9.1 'states "Evaluate all land use proposals in the
planning area in terms of -both their individual and "potential collective impact on the
alluvial aquifers which provide the area with its water supply." (emphasis added) The State
of Colorado (CO) also requires watcr quality to be addressed in all replacement/augmentation
plans, "Proof that the plan will not cause unreasonable impairment of water quality." ("State of
Colorado; Ground Water Commission, Rules and Regulations for the Management and Control
of Designated Ground Water, 2 CCR 410-1").

Please contact me if you have any questions or require additional information.

Respectfully,

JOHN HIMMELREICH & ASSOCIATES

John W. Himmelreich, Jr., P.G.

I. Individual Sewage Disposal Systems (ISOS)"nie also called septic systems, engineered systems, and most 3
recently Onsite Wastewater Systems (OWS).
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El Paso County Groundwater Quality Study - Phase 2 (2012 – 2015) 

USGS Study of Upper Black Squirrel Creek Designated Basin Alluvial Aquifer 

Storage Water Quality in Cooperation with El Paso County Stakeholders 

Statement of Work 

Water Activity Name:  El Paso County Groundwater Quality Study – Phase 2 

Aquifer Vulnerability Assessment and Modeling – Task 5 

Grant Recipient:   El Paso County Board of County Commissioners and 

their Groundwater Quality Study  

Funding Source Requested:  $51,932.50   

($10,000 from Arkansas Basin Funds and 

$41,932.50 from Statewide Funds) 

Introduction and Background: 

From the late 1990’s through the mid-2000’s there has been prolific development 

of rural residential property and suburban development overlying the Upper Black 

Squirrel Creek groundwater aquifer located in eastern El Paso County.  In 2006 the 

aquifer was subject of a Colorado Geological Survey study that quantified the alluvial 

storage potential, capacity, and areas of geological suitability for future storage projects.  

The Basin’s alluvial groundwater and storage opportunities were identified in Colorado 

SB.06-193 and again thereafter in 2013 before the Interim Water Resources Review 



Committee as a likely candidate for a future large scale alluvial storage pilot project.  In 

2008 concerns from a diverse group of stakeholders over water quality and escalation of 

nitrate concentrations basin wide led to a limited scope Phase 1 literature review study, 

also by Colorado Geological Survey.  Therein, Mr. Topper of CGS identified significant 

data gaps and areas of critical interest for establishing monitoring wells and additional 

data for the protection of the water supply and aquifer storage capacity.  The Phase 1 

literature review concluded that more data, mapping and tools were needed and made 

recommendations for a phase 2 sampling, analysis and mapping study. 

The purpose of the project is to build on Phase 1 and work completed in 2011 

and further water quality parameter sampling under phase 2, task 4 work completed in 

2013 & 2014, to continue and complete phase 2c (task 5) of the El Paso County 

Groundwater Quality Study. 

The U.S. Geological Survey (USGS) was a technical advisor for Phase 1 and is the 

consultant for Phase 2.  The USGS worked closely with the El Paso County Groundwater 

Quality Study Committee, reviewing the Groundwater Quality, Age, and Probability of 

Contamination, Eagle River Watershed Valley-Fill Aquifer, North-Central Colorado 2006-

2007 in their development of the Phase 2 scope of work and sampling plans (the 

comprehensive Scope of Work is attached hereto).   

Objectives: 

1) To refine the distribution, geometry, and hydrology of the alluvial and shallow 

bedrock aquifers in the northwestern portion of the Upper Black Squirrel Creek basin; 

and 

2) To establish a groundwater monitoring network to detect and quantify impacts to 

water quality resulting from existing and proposed land uses that may degrade water 

supplies; and 

3) To develop statistical modeling and associated mapping tools that are expected to be 

used to inform land use planning and determine if changes to policies and regulations 

are warranted based upon contamination probabilities. 

4) To protect the alluvial storage resource from further degradation of water quality, 

which might render it unsuitable for aquifer storage and recover at a future date.  

Establishing a water-quality baseline for the alluvial aquifer will be needed before 



conjunctive use/aquifer storage and recovery can occur to meet the water supply gap 

that has been identified by El Paso County.    

5) To provide entities such as special districts and UBSCGWMD with better information, 

tools and data to make well informed decisions regarding infrastructure planning, 

collaboration, supply development, recharge and source water protection.   

 The Phase 2 scope of work includes the sampling and analysis of Nitrate, Major ions 
(including fluoride), Chlorofluorocarbons (Freon, CFCs, GW age), Tritium (G.W. age), Also 
sampling for fuel compounds (BTEX) and dissolved gasses (methane, N2, Ar, CO2, O2) at 
each well to help establish baseline for oil/gas concerns. 

 Upper Black Squirrel Basin; a Groundwater Management Act Designated Basin, is a 
major source of agricultural, municipal, and rural residential communities, and a known 
alluvial water supply storage resource as identified in SB06-193.  The broad baseline 
data set, pollution impact vulnerability mapping and dynamic impact modeling will be 
essential tools for protecting this aquifer resource for future storage opportunities and 
ensuring that existing vested water rights don’t need to acquire replacement supplies, 
presumably from surface supplies outside the Upper Black Squirrel Creek Basin. 
 

 The modeling and vulnerability mapping deliverables from this Phase 2 Study will be 
used to identify areas or zones within the basin where impacts from land use to water 
quality are so highly correlated that further land use protections are needed.  The 
County’s land use rule making process needs quality scientific data for initiating changes 
to land use policy; and the modeling from this phase 2 work products will be a valuable 
science based tools. 
 

 The Study’s Task 2 and 3 have established a basin wide groundwater monitoring 
network and a strong passionate citizen/stakeholder advisory committee that 
anticipates an ongoing sampling phase 3 program scope work in cooperation with the El 
Paso County Health Department and Upper Black Squirrel Creek Groundwater 
Management District. 

 

Groundwater Quality Study Phase 2 – USGS Study Tasks: 

Task 1: Records Collection and Planning  

Description of Task: Compilation of GIS Data, Researching DWR records for wells 

completed in the alluvial aquifer that could be sampled for the Phase 2 Study, development of 

50 random polygons with equal alluvial material for location of random alluvial wells to be 

sampled, and the outreach communication and setting site visit appointments with well owners 

to establish sampling and access consent. 



Method / Procedure: Data requests, telephone and web based research, computer 

aided random definition of 50 alluvial aquifer polygons to define study area and telephone and 

email connection with well owners to set appointments. 

Deliverable:  Sampling area map and randomly selected polygon mapping. 

Task 2: Subject Well Identification, Inspection and Consent; and Database 

Description of Task: Alluvial well site visits, inspections, consent and creation of 

inventory of wells and owners, and the creation of a well info database. 

Method / Procedure: Well site inspections, securing consent to access and sample 

paperwork, database formatting and data entry. 

Deliverable:  Consent and access documents for approximately 40 existing alluvial 

wells, GIS mapping of well sites with cross referenced ID to well data, and well data database. 

Task 3:   

Description of Task: Identification of new monitoring well locations, permitting, 

monitoring well contracting, and installation of monitoring wells at approximately 8 new 

locations, most within the range recommended from the Phase 1 report. 

Method / Procedure: Cross referencing Phase 1 recommendations with USGS random 

polygons that were without an alluvial well to sample, with County, State, and stakeholder land 

ownership to identify parcels of property in key areas that we could likely get access and 

consent to drill a monitoring well.  Compilation of well design and construction standards, bid 

collection and contracting through Cherokee Metro District for the construction and 

development of up to 10 monitoring wells.  

Deliverable:  Monitoring well locations IDs, access agreements, permitting and 

constructed monitoring wells  

Task 4:  

Description of Task: USGS team sampling of wells for USGS Laboratory analysis of 

sampling, QAQC, and review of data internally and with Groundwater Study Committee. 

Method / Procedure: Systematic sampling of the 48 alluvial study wells for 

Temperature, pH, Nitrate, conductivity and Major ions (including fluoride), Chlorofluorocarbons 

(Freon, CFCs, GW age), Tritium (G.W. age), and sampling for fuel compounds (BTEX) and 



dissolved gasses (methane, N2, Ar, CO2, O2), Laboratory analysis, Quality Assurance and 

Control on sample results to ensure data was reliable and review of the data results and 

preliminary mapping of data. 

Deliverable:  Water Quality Data Sets, preliminary mapping, QAQC verification and 

study committee update briefing. 

Task 5:   Analyze water quality, groundwater age dating, soil porosity data and 

land use and precipitation data review, statistical modeling, committee 

communication and report drafting, peer review, publication and communication of 

final report to stakeholders, Arkansas Basin Roundtable and CWCB, along with 

ongoing basin water quality monitoring recommendations: 

Description of Task: Compilation of groundwater quality data, development and 

testing of statistical correlation modeling with GIS data such as depth to groundwater, 

land use, soil porosity and precipitation. 

Development of GIS mapping showing precipitation patterns, groundwater age, land 

use, soil compositions, depth to groundwater and probability of groundwater 

contamination. Developing of Statistical modeling that is predictive of the probability 

of contamination of the alluvial groundwater aquifer. 

Method / Procedure: Development of Statistical Regression Models based upon 

water quality sampling, groundwater age dating analysis, precipitation, soils, land use, 

among other factors to determine what variable where most highly correlated to 

infiltration rates and probability of possible contamination.  Development of GIS 

mapping tools to represent the statistical modeling, which can be updated or 

manipulated to reflect changes in variable conditions.  Report writing, charting, 

graphing and data base refinement in preparation for publication.  Formatting to 

USGS standards of publication and the review of outcomes to formulate 

recommendations for ongoing sampling sites of critical importance and updates to the 

modeling. 

Deliverable:  Final groundwater age dating data analysis, pollution probability 

statistical modeling, final GIS mapping, committee report out, draft final report for 

committee and internal review, final USGS SIR report publication, GIS mapping 

publication as USGS Open File reports and recommendations for future monitoring. 



Task Scope of Tasks NON-WSRA Funds WSRA Funds Total Funds
(1). Compile GIS Data; Identify 
Wells

(2). Site visits and inventory wells; 
Enter well information into database

(3). Install new monitoring wells
(4). Sample wells; Enter field data 
into database; Receive data from labs 
and review data

5

(5). Analyze data; Draft report 
preperation; Develop monitoring 
plan. USGS report review process; 
Final report preperation; Final report 
publication; GIS map publication 

$102,950.00 $51,932.50 $154,882.50

$246,300.00 $86,932.50 $333,232.50

GROUNDWATER QUALITY STUDY, PHASE 2 - BUDGET ALLOCATION PER YEAR (BASED ON USGS WORK PLAN)

*Note: Refer to Exhibit for more detailed scope of Tasks (1-5).  

$47,700.00

$95,650.00

$0.00

$35,000.00

$47,700.00

$130,650.00

1 and 2

3 and 4

TOTAL ($)
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Figure 1. Locations of creeks, towns, and the Upper Black Squirrel Creek Basin alluvial aquifer. 
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See table 1 for index between local identification numbers 
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Figure 2. Local identification numbers of groundwater sampling sites, Upper Black Squirrel Creek Basin 
alluvial aquifer, El Paso County, Colorado, 2013. 
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