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6. CHERRY CREEK RESERVOIR WATERSHED 
 
This Technical Appendix to the DRCOG Metro Vision 2020 Clean Water Plan was 
approved by the Water and Environment Planning Committee on April 27, 2007. 
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Watershed Description 
 

General Setting 
 
The Cherry Creek Reservoir watershed encompasses approximately 400 square miles.  
With headwaters in El Paso County, it flows northward through eastern Douglas County 
and into the Cherry Creek Reservoir in Arapahoe County (Figure 6-1).  Cherry Creek 
Reservoir is a major watershed feature and is the designated downstream limit of the 
watershed.  Cherry Creek State Park is an important urban recreational and wildlife 
habitat site that includes 4,000 acres of land adjacent to the Reservoir.  The State Park 
receives more than 1.5 million visitors annually.   
 
Below the reservoir, Cherry Creek flows into the South Platte River near downtown 
Denver and is considered part of the South Platte Urban watershed by DRCOG.  All of 
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the descriptions in this report exclude the portion of the watershed below the reservoir.  
The watershed’s southern portion is rural while much of the northern portion is urban.   
 
The major hydrologic features in the Cherry Creek Reservoir watershed are Cherry 
Creek itself, its tributaries, and the Cherry Creek Reservoir.  It includes numerous 
agricultural/livestock impoundments originally constructed in the southern and central 
parts of the watershed.  The alluvial aquifer is present in the lower reaches and is an 
important source of local water supplies.   
 
The watershed is a recharge zone for the Denver aquifer system with bedrock outcrops 
of the Dawson Arkose and the Denver Formation found in the southern portion of the 
watershed.   
 
The headwaters of Cherry Creek are in the Palmer divide, a prominent topographic and 
meteorologically important feature that reaches elevations of about 7,700 feet above 
sea level and forms the divide between the South Platte and Arkansas rivers.  From 
there, the main stem of Cherry Creek and its tributaries form a dendritic pattern about 
10 miles wide and 50 miles long, with streams coalescing to the north.  Near Franktown, 
the main stem of Cherry Creek begins a meandering pattern about 1 mile across prior to 
entering Cherry Creek Reservoir. 
 

Land Use 
 
The Cherry Creek Reservoir watershed contains a diverse set of land uses.  The 
southern (upper) half of the drainage is almost entirely rural or designated open space.  
To the north, the landscape becomes increasingly urban with residential being the 
dominant land use.  Development occurs mostly in the I-25 and Colorado Highway 83 
highway corridors and as the Denver urbanized area is approached.  Highway E-470 is 
also a major factor in development in the watershed.  Predicted patterns over the next  
20 years indicate urban growth intensifying in the north, encroaching on semi-urban and 
rural areas, with the southern half of the watershed remaining predominantly rural.   
 
The most impervious areas of the Cherry Creek Reservoir watershed are concentrated 
in the northern parts of the drainage, north of Highway 86.  Average imperviousness for 
the watershed is estimated to be about 9%, increasing to 20% over the next twenty 
years.   
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Figure 6-1. Urban Development in the Cherry Creek Reservoir Watershed 
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UGB/A Description 
 
Urban Growth Boundary/Area in the Cherry Creek Reservoir watershed is concentrated 
in the northern 25% of the drainage (Figure 6-1).  Here, it comprises the municipalities 
of Aurora, Greenwood Village, Centennial, Lone Tree and Parker along with 
unincorporated areas of Arapahoe and Douglas counties.  Significant exclusions from 
growth over the next 25 years are the Centennial Airport and Cherry Creek State Park.   
 
Farther south, the UGB/A becomes more scattered with isolated blocks making up 
Castle Rock, Castle Pines, Franktown and The Pinery area.   In the southern third of the 
watershed, generally south of Castlewood Canyon, no urban development is planned to 
the year 2030.  
 
Significant semi-urban development also exists in the watershed.  The Town of Foxfield 
and a number of rural subdivisions are all large lot developments and served by on-site 
systems.  In addition, the Canyons development north of Castle Rock is considered 
semi-urban and will contain over 2,700 households at buildout. 
 

Population/Employment Forecast 
 
Population and employment growth predicted by DRCOG in the Cherry Creek Reservoir 
watershed is depicted in Figure 6-2.  These numbers are based on the growth modeling 
prepared in 2005. 
 
Population in the watershed is expected to grow 125 percent between 2005 and 2030; 
while employment is expected to grow by 83 percent.  The population will reach 
317,000 and employment will be about 127,000.  
 
The DRCOG model predicts the greatest growth of population in the southeast Aurora 
and eastern Centennial areas along with northern Douglas County, Lone Tree and 
Parker.  The Castle Rock area will also see significant population growth.    Employment 
growth will occur primarily along the I-25 and E-470 corridors.  The model predicts that 
over 60% of all growth will occur in these areas. 
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Figure 6-2.  Total Population and Employment within the Cherry Creek 

Reservoir Watershed   

 
 
 
 
Water Quality Management 
 

Management Agency 
 
The designated management agency for the Cherry Creek Reservoir watershed is the 
Cherry Creek Basin Water Quality Authority (Authority).  The Authority is the only 
watershed authority in the state authorized by state legislation.  The Colorado 
legislature formed the Authority in 1985 (CRS 25-8.5-101), and its mission is to 
“maintain the beneficial uses in the Cherry Creek Reservoir by preserving its water 
quality.”   
 
The original composition of the Authority consisted of Arapahoe and Douglas Counties, 
the cities of Aurora and Greenwood Village, the towns of Castle Rock and Parker, and 
seven water and wastewater special districts (Arapahoe, Cottonwood, Inverness, 
Meridian, Parker, Pinery, and Stonegate Village).  Legislation in 2001 reconstituted the 

0
50,000

100,000
150,000
200,000
250,000
300,000
350,000
400,000

1990 2000 2010 2020 2030 2040

Year

P
o

p
u

la
ti

o
n

/E
m

p
lo

ym
en

t

Population Employment



7 

Board to consist of Arapahoe and Douglas Counties, seven municipalities (Aurora, 
Castle Rock, Centennial, Foxfield, Greenwood Village, Lone Tree, and Parker), one 
member representing the seven special districts and seven citizens appointed to four 
year terms by the governor. 
 
As a 208 management agency, the Authority has responsibilities defined in the Clean 
Water Act and referenced in the Metro Vision 2020 Clean Water Plan.  A management 
agency is defined as: an entity or municipality appropriately designated by the governor 
or planning agency in accordance with section 208 of the federal Clean Water Act and 
state law, with responsibilities to implement all or part of an approved water quality 
management plan.  The Clean Water Plan lists specific institutional, managerial and 
financial actions that a management agency most meet in order to remain designated.   
 
The Cherry Creek Basin Water Quality Authority has been identified in the Clean Water 
Plan, designated by the Governor, and recognized by the EPA, as the 208 water quality 
management agency for the Cherry Creek Reservoir Watershed.  The legislation at 
Colo. Rev. Stat. § 25-8.5-101 et seq. provides the Authority with the legal capability to 
carry out its management agency functions, such as managing wastewater treatment, 
nonpoint sources, and stormwater discharges, accepting and utilizing grants, loans and 
funds from other sources for water quality management purposes, raising revenues and 
assuring implementation of the water quality management plan. 
 
The Authority most directly has met its obligations through the preparation of the Cherry 
Creek Reservoir Watershed Plan, which identifies water quality management strategies 
to make progress toward achieving water quality goals and objectives.  This plan was 
completed and approved by the Authority in 2003 and has been accepted by DRCOG.  
It is summarized in this appendix and fully incorporated in the Metro Vision 2020 Clean 
Water Plan.  Earlier planning documents include the Cherry Creek Watershed Plan 
2000 and the 1985 Cherry Creek Water Quality Management Plan.  The Cherry Creek 
Reservoir Control Regulation, originally adopted in 1985 and most recently updated in 
2004, sets the Cherry Creek Reservoir water quality standards and the elements of the 
total maximum annual load (TMAL).   
 
As the designated regional water quality management agency for the Cherry Creek 
Reservoir watershed, the Authority reviews applications for site location approval in 
accordance with the criteria of Control Regulation 72, as well as DRCOG and the 
State’s site location and design criteria for domestic wastewater treatment works. Site 
location approval reviews address compliance with the Cherry Creek Reservoir for 
phosphorus and general water quality protection, protection of downstream water 
supplies, and adequacy of proposed design processes and capacity. 
 
 

Stream Standards 
 
The protection of water quality in Colorado involves several steps and a number of 
agencies.  The Colorado Water Quality Control Commission (WQCC) is the primary 
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regulatory body.  The WQCC has defined a set of uses that are common to waterbodies 
in the state.  These uses have been assigned to each segment of water.  The WQCC 
also has established the water quality standards that are protective of these uses.  If 
these standards are not being met, the Water Quality Control Division is required to 
develop a Total Maximum Daily Load analysis that will return the waterbody to its full set 
of uses.  This section describes the classifications within the Cherry Creek Reservoir 
Watershed, the quality of the waterbodies and the steps being taken to protect that 
quality. 
 

·  Segments and Classifications  
 
There are three stream segments recognized in the water body identification system for 
the Cherry Creek Reservoir watershed (Figure 6-3).   From the source of East and West 
Cherry Creek to the inlet of Cherry Creek Reservoir, the main stem of Cherry Creek is 
designated Segment 1.  Cherry Creek Reservoir is Segment 2.  Segment 4 includes all 
tributaries to Cherry Creek, including all lakes and reservoirs, from the source to the 
South Platte River, excluding the reservoir.  Table 6-1 shows the WQCC stream 
classifications. 

Table 6-1.  Cherry Creek Reservoir Watershed Stream Classifications. 

 
Classified Uses 
Water 
Supply 

Agriculture Recreation 
 

Aquatic Life 
(Warm) 

 
Cherry 
Creek 
Segment   Class 1a Class 2 Class 1 Class 2 
1- X X  X  X 
2- X X X  X  
4-  X  X  X 
 

·  Numeric Stream Standards 
 
All three segments in the basin have the following physical and biological standards:  
dissolved oxygen – 5.0 mg/l, pH – 6.5-9.0, fecal coliforms – 200/100 ml, e. coliforms – 
126/100 ml.  Segment 2 also has a chlorophyll a standard of 15 � g/l measured in the 
upper three meters of the water column for the months of July through September.  
Standards for inorganic chemicals and metals are consistent with the use classifications 
(see Attachment A). 
 

·  Impaired Waters – 303(d) Listings 
 
The 303(d) list, compiled by the Colorado Water Quality Control Commission as 
mandated by the Clean Water Act, identifies waters where effluent limitations are not 
stringent enough to achieve water quality standards.  The Water Quality Control 
Division then determines the cause of the water quality standard impairment and 
assigns responsibility for controlling pollutant sources.  The only water body on the 
current 303(d) list in the Cherry Creek Reservoir watershed is Segment 2, 
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Figure 6-3.  Cherry Creek Reservoir Watershed Stream Segments 
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consisting of Cherry Creek Reservoir.  The WQCC’s basis for 303(d) listing was the 
result of exceedances of the chlorophyll a standard.   
 
A water quality standard for chlorophyll a had been adopted to control eutrophication of 
the reservoir, which is caused by high levels of chlorophyll a.  Modeling has 
demonstrated that the amount of chlorophyll a in the reservoir is related to the amount 
of phosphorus in the reservoir.  Therefore, prior to 2001, the Reservoir had a total 
phosphorus standard of 35 � g/L and a chlorophyll a goal of 15 � g/L.  In 2001, the 
chlorophyll a goal was changed to a standard of 15 � g/L along with a phosphorus goal 
of 40 � g/L.  These standards have been repeatedly exceeded.  The last year in which 
the standard was not exceeded was 1995.  Therefore, the WQCC placed the Reservoir 
on the 303(d) in 2002.   
 
Table 6-2 summarizes annual growing season averages for chlorophyll a and 
phosphorus concentrations, as well as the phosphorus loads.  The Water Quality 
Control Commission approved a phosphorus TMDL of 14,270 pounds in 1985.  The 
Water Quality Control Commission adopted Control Regulation 72 as a phased TMAL in 
2001 to provide for the implementation of point and nonpoint source requirements and  
   

Table 6-2.  Cherry Creek Reservoir Water Quality and Load Data,                       
July-September 1992 through 2005  

  
Year 

 
Annual Phosphorus 

Load, pounds 

Growing Season 
Average 

Phosphorus 
Concentration 

(� g/l) 

 
Growing Season 

Average 
Chlorophyll a 
Concentration 

(� g/l) 
1992 5,857 66 17 
1993 4,110 62 14.4 
1994 4,049 59 10 
1995 7,972 48 9.4 
1996 4,715 62 20.5 
1997 5,761 96 22.3 
1998 13,577 89 26.5 
1999 17,471 81 28.9 
2000 12,593 81 25.2 
2001 9,837 87 26.1 
2002 4,246 74 18.1 
2003 8,568 90 25.8 
2004 12,512 102 18.4 
2005 10,047 116 17.1 

Bold indicates value meets the respective standard, goal, or TMAL value. 
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controls while concurrently required investigations are implemented (see the control 
regulation).  The TMAL described below meets the requirements for the segment 
identified on the 303(d) list. 
 

Total Maximum Annual Load (TMAL) Program 
 
Control of both point and non-point sources of total phosphorus is essential to protect 
the quality and uses of Cherry Creek Reservoir over the long term.  The watershed is 
operating under a phased TMAL, which requires implementation of control measures 
while a new TMAL is being developed.  WQCC Control Regulation 72 is based on a 
state-local partnership in controlling total phosphorus.  Local regulations will be used to 
control non-point sources.  Taken together, these state and local regulations provide a 
mechanism for protecting the quality of the reservoir. 
 
The Control regulation is to encourage a basin-wide approach to phosphorus controls.  
If the requirements of this provision are not met the Commission will consider adopting 
control regulations or permit requirements to insure compliance. 
 
The management plan establishes the maximum amount of phosphorus that may enter 
the reservoir annually to comply with the reservoir’s current 0.040-mg/l total phosphorus 
goal.  This amount is deemed necessary to meet the 0.015-mg/l chlorophyll a standard 
for the reservoir.  Using an in-lake phosphorus model, the plan predicts annual 
phosphorus load from all sources combined.  This phosphorus load becomes the limit 
for the watershed and is the basis for the EPA and state-accepted TMAL for the Cherry 
Creek Reservoir watershed.   
 
As growth occurs in the watershed, point source loading and non-point source loading 
will increase.  The current phosphorus TMAL for Cherry Creek Reservoir, calculated in 
1985, is 14,270 pounds.   Though this number has been exceeded only once in the 
intervening years, the phosphorus levels and chlorophyll a levels have consistently 
exceeded the standards.   According to the Authority, data are being collected to update 
the TMAL as part of a phased TMAL, even as new control measures are implemented.   
This poundage limitation requires that the Clean Water Plan focus on a shorter time 
frame dictated by the TMAL rather than focus on a specific long-term goal in the year 
2030.  If all of the growth expected by 2030 occurs, current control technologies will not 
be able to reduce phosphorus to the levels in the TMAL.  The Authority anticipates 
developing new information that can update the TMAL to accommodate 2030 growth. 
 
The Clean Water Plan recognizes that a shorter time frame may be dictated by the 
TMAL rather than the Metro Vision 2030 goals.  Because the majority of the total 
phosphorus arises from nonpoint source activities, current control technologies may not 
be able to reduce nonpoint source phosphorus to the levels in the TMAL.  The Authority 
anticipates developing new information that can update the TMAL to better reflect the 
relationship between chlorophyll a and total phosphorus and nonpoint source controls.  
If all of the growth expected by 2030 occurs, current control technologies will not likely 
be able to reduce nonpoint source phosphorus to the levels in the TMAL.  The Authority 
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anticipates developing new information that can update the TMAL to accommodate 
2030 growth. 
 
Table 6-3 describes the TMAL found in Regulation 72.  Of the total phosphorus TMAL, 
2,094 pounds (15%) are allocated to point sources and then distributed among 8 
wastewater treatment facilities, a reserve pool, a phosphorus bank and semi-urban 
areas.  Another 10,506 pounds (74%) are allocated to non-point sources or regulated 
storm water sources, and 1,170 pounds to background sources.  The balance is 
accounted for in industrial wastewater and individual sewage sources.  The Cherry 
Creek Reservoir Control Regulation credits removal of non-point source phosphorus to 
the reserve pool or trading program and outlines review processes needed to make 
these types of changes to the regulation.  These allocations are discussed in the next 
section. 
 

Table 6-3.  Cherry Creek Reservoir Watershed TMAL 

 
Allocation Type Total 

Phosphorus 
(Lbs/year) 

Non-point and Regulated Stormwater Sources 10,506 
Background Sources 1,170 
Wastewater Facility Sources 
(including Reserve Pool, Phosphorus Bank, and Semi-Urban 
Areas) 

 
2,094 

Industrial Process Wastewater Sources 50 
Individual Sewage Disposal System Sources 450 
Total 14,270 
 
 
The Authority encourages the use of best management practices to limit non-point 
source phosphorus to less than the 10,506 pounds limit.  There are several ongoing 
studies and projects to reduce the non-point phosphorus discharges in the basin. 
  
The point source management strategy for the Cherry Creek watershed accommodates 
eight wasteload allocations of phosphorus to wastewater facilities, industrial process 
wastewater sources, and developing areas existing as of June 30, 2001 (Table 6-4).  
The 2,144 pounds allocated leaves a reserve pool of 216 pounds.  This project is 
discussed in detail below in the Total Maximum Annual Load (TMAL) section below. 
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Table 6-4.  Annual Wasteload Allocation of Phosphorus in Cherry Creek Reservoir 
Watershed 

 
Facility Pounds/Year 
Arapahoe County W&W Authority/Cottonwood Water & 
Sanitation District1 

402 

The Pinery Water and  Wastewater District 304 
Inverness Water and Sanitation District 129 
Meridian Metropolitan District 113 
Parker Water & Sanitation District2 593 
Stonegate Water and Sanitation District 161 
Plum Creek Wastewater Authority3 25 
City of Aurora3 10 
Semi-urban Areas4 141 
Industrial Process Wastewater Sources5 50 
Subtotal 1,928 
Reserve Pool 216 

Total 2,144 
1 ACWWA has two conditionally approved phosphorus trade credits of 57 and 28 pounds in addition to its 402 

pound allocation.  
2 In December 2005, the Authority Board approved the Parker Water & Sanitation District Wastewater Utility 

Plan Amendment and an allocation from the semi-urban area of 60 pounds. 
3  In 2004, phosphorus pounds were transferred from the semi-urban area allocation to the Plum Creek 

Wastewater Authority and the City of Aurora for Land Applications within the Cherry Creek Watershed. 
4 Semi-urban areas are potential development areas outside the DRCOG urban growth boundary or are 

assigned areas not affiliated with a service provider.  These areas have not been included within a 
designated service area assigned to existing wastewater facilities that have wasteload allocations but are 
designated planning areas planned for urbanization after 20 years. 

5 There are currently no industrial process wastewater sources with a wasteload allocation. 
 

·  TMAL Implementation 
 
Activities to provide reasonable progress in attaining water quality standards and 
support revisions to the TMAL are being implemented under a phased approach 
consistent with EPA guidance.  Point sources in the Cherry Creek Basin meet state of 
the art controls by treating wastewater to achieve 0.05 mg/L total phosphorus.  For 
nonpoint sources, the Authority has been extremely progressive and has implemented 
innovative technologies that have been utilized infrequently in other basins.  Control 
Regulation 72 identifies the following series of actions to be addressed in this phased 
approach, as allowed by applicable funding levels (72.3 (4)).  Through agreement 
between the Authority, Water Quality Control Division and Commission, prioritization 
and progress are evaluated each year. 
 

Completed or Ongoing Activities 

�  Construction of nonpoint source control project 
�  Reservoir nutrient enrichment studies 
�  Further quantification of soil and ground water background phosphorus levels 
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�  Identification of industrial process wastewater sources and associated 
phosphorus loading 

�  Evaluation of phosphorus removal effectiveness of nonpoint source control 
structures 

�  Monitoring of shallow alluvial ground water loading in tributaries 
�  Implementation of lower phosphorus effluent limits 
�  Depth profiling of nutrient content for ground water 

 

Requires the Completion of Prior Activities or Lower Priority Activity 

�  Revised calculations of background sources, industrial process wastewater 
sources, and individual sewage disposal systems sources of phosphorus 
contributions 

�  Revision of control regulation TMAL for next triennial review 
�  Characterization of watershed hydrology to establish reference condition for 

evaluation of phosphorus loading 
�  Further development of event mean concentration for stormwater flows 
�  Quantification of individual sewage disposal system phosphorus loading 

 
In addition, each of the point source discharges has maintained phosphorus loading 
below its respective wasteload allocations, and, therefore, reported total loads below the 
TMAL.  The Authority, in collaboration with Arapahoe and Douglas Counties, 
implemented a proactive stormwater quality management program before the Phase II 
stormwater permit requirements were implemented. The Cherry Creek Stewardship 
Partners receives funding from the Authority to support education and outreach to the 
general public, land use agencies, and the development community.  Authority 
management programs to reduce pollutant loads from point and nonpoint sources are 
described further in subsequent sections. 
 
Attainment of the TMAL requires ongoing development of point source and non-point 
controls, even beyond the extensive controls already implemented.  Continued water 
quality monitoring, specific modeling and special investigative studies will be conducted 
to complete the first phase of the TMAL.  The Phase 1 TMAL will implement further 
controls on point sources, storm water and non-point sources while sufficient 
information on the phosphorus loadings to the watershed and reservoir are developed 
to support revision of the TMAL. 
 
The TMAL control regulation identified non-point source nutrient controls that shall be 
implemented during Phase 1 of the Total Maximum Annual Load program including 
local government or entity implementation of best management practices to the 
maximum extent practicable either individually or jointly.  The Authority shall prioritize 
future non-point source control projects and oversee long-term operation and 
maintenance of them.  The Division shall collaborate with owners/operator of 
agricultural or silvicultural facilities in the watershed to pursue incentive, grant, or 
cooperative programs to control non-point source pollution related to those practices.  
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The Division shall collaborate with local governments to encourage connection of 
existing individual sewage disposal systems and new development to central 
wastewater facilities to reduce nutrient loading from septic systems. 

 
·  Funding Sources 
 
The Authority receives funding for its management program activities primarily from 
property taxes, Cherry Creek State Park user fees, wastewater fee surcharges and 
building permit fees.  These primary sources are supplemented with funds from various 
grants and other fees and charges.   
 
The Authority’s budget for the 2005 calendar year was approximately $1,600,000 in 
revenue and approximately $1,700,000 in expenditures.  Colorado State Statute § 25-
8.5-111(3) dictates that the Authority must spend at least 60% of the annual authorized 
revenues on the construction and maintenance of capital improvement projects.  The 
Authority maintains a five-year capital improvement program, which includes an annual 
sinking fund for future operation and maintenance of the projects.  The Authority also 
partners with land use entities in implementing capital projects. The remaining 40% of 
funding is allocated for monitoring, special studies, planning documents, technical 
reports or memoranda, and administrative costs. 
 
In recent years, approximately 65 percent of the Authority’s budgeted revenue in 2005 
was tax based, 25 percent was from fees and surcharges on wastewater, and 10 
percent was from miscellaneous sources, such as reimbursed expenses, grants, and 
trading program.  In 2005, the Authority was required under provisions of Article X, 
Section 20, of the Colorado Constitution (TABOR) to temporarily reduce its authorized 
mill levy.  This requirement reduced the Authority’s tax-based revenue by $250,000. 

 
The Authority has also received funding from Colorado Nonpoint Source Program to 
expedite data gathering and education activities, special studies to support the TMAL, 
and capital project implementation.   Watershed Plan 2003 also identified future funding 
needs and alternatives. 
 

Urban Lakes 
 
In the Metro Vision 2020 Clean Water Plan, urban lakes were identified as a special 
class of waterbodies that merited attention from the Colorado Water Quality Control 
Division.  They were usually designated as Class 2 warm water aquatic life lakes and 
expected to provide limited recreational fishing.  This group of waterbodies is no longer 
listed by the WQCD as a unique set.  Therefore, this technical appendix does not 
provide a listing of such urban lakes. 
 
The WQCD is now reporting on Colorado lakes as part of the biennial report on 
statewide water quality required by section 305(b) of the Clean Water Act.  The report 
identifies the designated uses of major lakes and notes any impairments to those uses 
along with the identified sources of impairment.  Cherry Creek Reservoir is the only lake 
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listed in the “Status of Water Quality in Colorado 2006” report.  It is identified as 
impaired for chlorophyll a with an unknown source. 
 

Table 6-5.  Urban Lakes 

Reservoir Surface Acres 
Cherry Creek Reservoir 916.22 

  
Point Sources 
 

NPDES Permitted Facilities  
 
Table 6-6 shows permitted wastewater treatment facilities in the Cherry Creek Reservoir 
watershed.  Seven of the eight facilities have submitted a wastewater utility plan for 
review and received either an approval or interim approval status.  The eighth facility 
(Cottonwood) is not currently in operation.  Figure 6-4 depicts the service areas for 
these plants along with other plants that serve the Cherry Creek basin, but discharge to 
other watersheds (Plum Creek and Metro). 
 

Table 6-6.  Permitted Wastewater Plants in the Cherry Creek Reservoir Watershed 

 
Name Permit Size Design Capacity Expansion 

Capacity 
WUP Status 

   Hydraulic 
(MGD) 

Organic 
(lbs/day) 

  

Arapahoe Co. W&W 
Auth. 

CO-
0040681 

Major 2.4 3200 Projected Accepted 

Cottonwood W & SD1 CO-
0039845 

Major 0.25 552 Decommissioned NA 

Inverness W & SD2 CO-
0038679 

Major 0.90 845 Projected Accepted 

Meridian Metro Dist CO-
0039110 

Major 1.25 1734 Projected Accepted 

Parker W & SD3 CO-
0046507 

Major 3.5 9187 Projected Accepted 

Pinery, The (Denver SE) CO-
0041092 

Major 2.00 1918 Projected Accepted 

Stonegate Metro Dist. CO-
0040291 

Major 1.06 1147 Projected Accepted  

1Cottonwood has been decommissioned, is served by ACWWA and is included in 
ACWWA’s 2004 WUP 
2Inverness is expected to be decommissioned by 2010 and served by ACWWA 
3PWSD facilities have a hydraulic capacity of 4.0 MGD but have a permit limit of 3.5 
MGD due to phosphorus limitations. 
 
Source of information:  Discharge permits, DRCOG (WUP information) 
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Figure 6-4. Cherry Creek Reservoir Watershed Wastewater Treatment Facilities 
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The design capacities shown in Table 6-6 are taken from the permits.  The expansion 
capacity column is used to indicate if the Clean Water Plan limits any of the watershed’s 
facilities to their current sizing, which it does not.  All of the active facilities in the 
watershed have accepted utility plans. 
 

Projected Flows 
 
Of the total population forecast by DRCOG for the Watershed (341,000) in 2030; about 
48,000 residents will not be served by centralized treatment at that time.  These are 
virtually all in large lot developments with septic systems.  These numbers ignore a 
small number of residents in El Paso County at the head of Cherry Creek. 
 
By 2030, facilities located within the Watershed will serve 159,000 residents and 
104,000 employees.  The three facilities located outside of the watershed will serve 
about 132,000 population and 27,000 employment located within the Watershed.   
Figure 6-5 illustrates these groups.  
 
 
Figure 6-5.  Population Forecasts for Wastewater Utility Service Areas 

in the Cherry Creek Reservoir Watershed  
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Based on DRCOG population and employment forecasts, and the anticipated utility 
service areas, the projected increases for wastewater treatment facilities through 2030 
are shown below in Figure 6-6.  Using standard flow factors, the residential flows will 
increase by 33% and commercial flows will increase by 41% as the areas around 
Parker Road, I-25 and E-470 are developed.   
 
Flows from each wastewater treatment plant will grow over the next 25 years.   Between 
2005 and 2030, the overall increase in flows will be grow from 5.4 MGD to over 18 
MGD, approximately 300 percent  
 
 
 

Figure 6-6.  Projected Flows by Facility, 2005-2030 
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Table 6.7 shows the most recent (November 2005) DRCOG forecast for population and 
employment in utility service areas discharging into the Cherry Creek Reservoir 
Watershed.   It should be noted that the standard DRCOG flow factor for employment 
significantly overestimates the flow at the Inverness facility.  To better match existing 
flows, per capita flow rates for Inverness are 25 gallons per day per employee rather 
than the 50 gallons per day per employee normally used by DRCOG. 

 

Table 6-7.  Projected Flows from Permitted Wastewater Treatment Facilities in the 
Cherry Creek Reservoir Watershed1 

Plant 2005 2015 2020 2030

Arapahoe

Population 13845 16737 18526 22184
Employment 18940 22439 23802 25888
Flow (MGD) 2.12 2.54 2.76 3.18
% of Capacity 88% 106% 115% 133%

Inverness

Population 429 419 418 412
Employment 19670 21286 21918 22880
Flow (MGD) 0.53 0.57 0.58 0.61
% of Capacity 59% 63% 65% 67%

Meridian

Population 3574 6556 8313 11973
Employment 3574 10403 13061 17130
Flow (MGD) 0.48 1.08 1.36 1.87
% of Capacity 39% 86% 109% 150%

Parker

Population 35294 57851 71241 99050
Employment 8878 20648 25224 32240
Flow (MGD) 3.44 5.95 7.32 10.03
% of Capacity 86% 149% 183% 251%  
 
                                            
1 DRCOG prepares projections to the year 2030.  For projected flows beyond 2030, see the discussions 
on individual utility plan summaries, infra.  The capacity used for the Parker W&S District facilities is 4.0 
MGD, although the permit currently limits flow to 3.5 MGD due to phosphorus.  
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The dates at which a facility reaches certain percentages of capacity are important 
(Table 6-8).  When a facility reaches 80% of capacity, it is required by Colorado law to 
submit a plan for plant modification or expansion.  When it reaches 95% of capacity the 
facility should be under construction to guarantee sufficient capacity for further growth.  
In addition, DRCOG requests that the utility plan be updated when the 80% level is 
reached.  Based on the DRCOG flow forecasts, both Arapahoe and Parker have 
reached the 80% level and have prepared updates to their utility plans to anticipate 
future needs.  According to these projections, four of the six utilities will need to 
increase their capacity to meet their 2030 flows. 
 

Table 6-8.  Estimated Date of Capacity Limits for Permitted Wastewater Utilities in 
the Cherry Creek Reservoir Watershed   

Service Area

2005 
Hydraulic 
Capacity

80% 
Capacity

80% 
Capacity 

Date
95% 

Capacity

95% 
Capacity 

Date

Arapahoe 2.4 1.92 2005 2.28 2009
Inverness 0.9 0.72 2030+ 0.86 2030+
Meridian 1.25 1.00 2014 1.19 2017
Parker 4 3.20 2005 3.80 2006
Pinery 2 1.60 2026 1.90 2030+
Stonegate 1.1 0.88 2008 1.05 2019  
 
 
 
 

Pinery

Population 9186 12465 14468 18580
Employment 2039 2580 2793 3116
Flow (MGD) 0.88 1.19 1.37 1.74
% of Capacity 44% 59% 68% 87%

Stonegate

Population 9085 10228 10996 12507
Employment 1142 2211 2628 3262
Flow (MGD) 0.83 0.98 1.07 1.23
% of Capacity 75% 89% 97% 111%
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Phosphorus Load Forecast 

 
Because of the unique limitations imposed on dischargers in the Cherry Creek 
Reservoir Watershed by the Control Regulation, it is important to consider the effects of 
this forecasted growth on phosphorus.  Table 6-9 uses the DRCOG forecasts of flows to 
calculate the expected phosphorus loads from each treatment plant based on the 
current treatment levels.  This table assumes that each facility is discharging at the 
Control Regulation limit of 0.05 mg/L, even though some of the facilities are land 
applying or reusing effluent that reduces that phosphorus load.   
 

Table 6-9.  Forecasted Phosphorus Loads 

WUSA Allocation 2005 2015 2020 2030

Arapahoe 402 323 387 421 484

Inverness 129 80 86 89 92

Meridian 113 73 164 207 285
Parker 593 524 905 1113 1526
Pinery 304 134 181 208 264

Stonegate 161 126 149 162 187

Total 1702 1261 1872 2200 2838  
 
The table highlights the impact of growth on the ability of treatment plants to meet the 
limits in the Control Regulation.  Two of the six facilities would exceed their allocations 
before 2015 and four of the six by 2030.  The Authority is working with the dischargers 
to find creative approaches to accommodate the growth while protecting the reservoir’s 
water quality.  For example, ACWWA has utilized the Authority’s Trading Program and 
obtained conditional approval for an additional 85 pounds of phosphorous from the 
construction of Phosphorus Reduction Facilities.  This would meet their 2030 load 
allocation. 
 
The Rueter-Hess Reservoir may also provide a mechanism for reducing point source 
phosphorus.  PWSD and possibly other dischargers will use the reservoir to store 
surface and groundwater, including reclaimed water for future reuse, thereby reducing 
the amount of phosphorus that reaches Cherry Creek Reservoir.  PWSD is also 
expecting to operate its West treatment plant as a total reuse facility, with no direct 
discharge reaching the reservoir.  These and similar projects can accommodate growth 
with minimal increases to the point source loading of phosphorus. 
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Utility Plan Summaries 
 
DRCOG requires that each facility contained in the Clean Water Plan prepare a utility 
plan that describes how that facility will meet its needs over the next 20 years.  This 
section summarizes the plans for the facilities that are located within the Cherry Creek 
Reservoir Watershed. 
 

·  Arapahoe / Cottonwood 
 
The wastewater utility plan provides a framework for wastewater service for the 
Arapahoe County Water and Wastewater Authority (ACWWA) and the Cottonwood 
Water and Sanitation District (CWSD).  The planning area includes each district’s 
existing service area plus several properties in Arapahoe County and northern Douglas 
County.  Information in the utility plan notes that flows in 2003 averaged 1.34 MGD and 
are projected through 2025 to increase to about 2.65 MGD.  DRCOG’s forecasts 
combined with a total current hydraulic capacity of 2.4 MGD indicate that the facilities 
will reach 80% of capacity in 2005.  Flows for the year 2030 are projected by DRCOG to 
reach 3.21 MGD.  The utility plan projected wastewater flow as follows: 
 

Year ACWWA Projection 
MGD 

2005 1.60 
2010 2.26 
2015 2.92 
2020 3.58 
2025 4.24 

Buildout 5.46 
 
The DRCOG Water and Environmental Planning Committee approved the wastewater 
utility plan for ACWWA in July 2004.  This plan anticipates an expansion of the 
treatment plant to 3.6 MGD by June 2008.  In addition, the plan assumes that ACWWA 
will begin treating flows from the Inverness service area by 2007 (see the discussion of 
the Inverness facility below).  A further expansion will be needed before 2020 to meet 
the 2030 flows from the entire service area.  The plan assumes that the CWSD facility 
will not be reactivated. 
 
ACCWA and Inverness currently have phosphorus allocations of 402 and 129 pounds 
per year respectively, 57 pounds in trade for a phosphorus removal facility constructed 
by ACCWA and 28 pounds allocated from the conditional approval for Ponds W6 and 
W7 for a total of 85 conditional pounds.  This should be able to accommodate the 3.6 
MGD facility.   
 

·  Inverness 
 
The Inverness Water and Sanitation District (Inverness) provides water and wastewater 
services to the Inverness Business Park including 980 acres of commercial office 
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development and an 18-hole golf course.  The DRCOG Water and Environmental 
Planning Committee approved the Inverness wastewater utility plan update in July 
2004.  This update evaluated options for future service and concluded that Inverness 
should participate in the expansion of the ACWWA Lone Tree Creek plant.  This would 
eliminate the use of the current 0.9 MGD Inverness facility.  However, Inverness would 
continue to reuse all wastewater generated at the park as reclaimed wastewater for golf 
course and other property irrigation.  The facility stores tertiary treated wastewater in a 
4,421 acre-foot reservoir.   
 
The utility plan assumes that Inverness will have available 1.1 MGD of capacity in the 
ACWWA plant.  This should be adequate to meet the flows projected by either DRCOG 
or Inverness (Table 6-7).  The utility plan (Arber, 2004 pp. 4-5) estimates Inverness 
would require a buildout capacity of 0.9 MGD.  The utility plan projected wastewater 
flow as follows: 

Year IWSD Projection 
MGD 

2005 0.32 
2010 0.73 
2015 0.83 
2020 0.87 
2030  

Buildout 0.88 
 
The discrepancy with present DRCOG projections as illustrated in Table 6-6 and the 
projections of 2004 result from 2006 refinement of per employee flow estimates. 
 
 

·  Meridian 
 
Meridian Metropolitan District serves an area principally within the Meridian International 
Business Center boundaries.  The District uses treated wastewater for irrigation and 
pumps tertiary treated effluent to the 486 acre-foot Meridian reservoir for storage.  The 
District currently has an allocation to discharge 113 pounds of phosphorous per year.  
The projected requirement for the service area in 2025 is 200 pounds per year. 
 
The facility currently has an average influent wastewater flow of 0.21 MGD (2003).  
Flow projections predict this facility will exceed 80% of its 1.25 MGD capacity before 
2015 and 95% of capacity before 2020 (Table 6-7).  By 2030, DRCOG predicts that 
facility will produce 1.87 MGD of effluent (Table 6-6). The Utility Plan of June 2001 
states the following projections:   
 

Year MMD Projection 
MGD 

2005 0.75 
2015 1.66 
2020 1.89 
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2025 2.05 
Buildout 2.42 

 
 
The next update of the Technical Appendix can revisit these flow forecasts. 
 
DRCOG approved the Meridian wastewater utility plan in October 2001. 
 

·  Parker 
 
Parker Water and Sanitation District currently serves Parker and part of northern 
Douglas County including about 15,000 acres and an estimated population of 21,000.  A 
series of collection and interceptor lines transport wastewater flow to two treatment 
plants, with a third plant (West) planned.  The North Plant operates at 2.0 MGD while 
the South Plant operates at a capacity of 1.5 MGD and consists of advanced treatment 
and biosolids handling facilities. While the two facilities have a combined hydraulic 
capacity of 4.0 MGD, the permit currently limits flow to 3.5 MGD due to the phosphorus 
allocation.  At buildout, population and employment projections indicate 156,540 new 
people and 46,962 new jobs requiring infrastructure to handle a projected wastewater 
flow of 25.3 MGD.  The flow forecasts in the utility plan show: 
 

Year PWSD Projection 
MGD 

2005 3.50 
2015 5.50 
2030 9.06 

Buildout 25.3 
 
 
Both existing facilities discharge into Sulfur Gulch, about 100 yards upstream from 
Cherry Creek; and both can send effluent to the Bar CCC Regional Reservoir system 
for land application.  The Bar CCC reservoirs can store up to 100 million gallons.  The 
phosphorus control regulation originally limited the District to an annual discharge of 
533 pounds of phosphorus per year.  An additional allocation of 60 pounds has been 
provided to the District to serve the Canyons North development.  At an effluent 
concentration of 0.05 mg/l, the district’s phosphorus allocation of 593 pounds will only 
be sufficient for an average daily flow of 3.87 MGD by direct discharge. 
 
DRCOG accepted the Parker wastewater utility plan in July 2002 and an update to the 
utility plan in January 2006.  This update expanded the service area to include the 
Canyons North and Sierra Ridge developments in Douglas County and the Ridgegate 
development in the City of Lone Tree.  The projections in Table 6-6 include this 
expanded service area and anticipate a 2030 wastewater flow of 10.03 MGD, consistent 
with the utility plan.  The utility plan includes a schedule to expand the two existing 
plants to 9.0 MGD by 2030.  The district proposed a Clean Water Plan amendment to 
add another facility of 1.6 MGD in the Ridgegate portion of the service area, which was 
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accepted by the DRCOG Board in June 2006.  This West facility is expected to expand 
to 4.4 MGD by 2030. 
 
To meet the phosphorus allocation within the Watershed and to accommodate the 
expected growth in the service area, Parker is considering several options.  As part of 
the utility plan update, the district received from the Authority an allocation of 60 pounds 
from the semi-urban pool in order to serve the Canyons North development.  In addition, 
the district is considering several constructed wetlands projects that could result in 
additional allocations through the Authority’s Cherry Creek Trading Program. 
 

·  The Pinery 
 
The Pinery Water and Wastewater District provides both water and wastewater services 
to primarily residential customers.  Current average daily flows to the Pinery WWTP are 
just under 0.6 MGD from a plant with a capacity in its 2005 permit of 2.0 MGD.   The 
plant discharges treated effluent into percolation ponds where it eventually seeps back 
into the alluvial flow of Cherry Creek.  The new permit also allows the facility to 
discharge directly to Cherry Creek. 
 
The service area in the utility plan includes flows from Reata, Pinery West, northeastern 
Castle Rock, and Franktown.  Based on flow projections incorporating these areas, The 
Pinery Wastewater Treatment District forecasts that the plant might be required to treat 
up to 3.0 MGD by 2030, although the DRCOG forecasts anticipate 2030 flows at 1.74 
MGD.  The utility plan of June 2000 projects wastewater flows for the facility through 
2020 and buildout as follows: 
 

Year PWWD 
Projection 

MGD 
2005 1.36 
2010 2.03 
2015 2.50 
2020 2.98 

Buildout 2.98 
Some of the difference in forecasts is explained by the service area.  DRCOG does not 
include the CWP Planning Areas when determining the population and employment 
within the service area.  As The Pinery confirms its service area and the County 
updates its urban area, it is likely that these forecasts will become closer to each other. 
 
The Control Regulation limits phosphorus to an annual discharge of 304 pounds, and 
requires the plant to produce an effluent with an average of 0.05 mg/l of total 
phosphorus.  To handle the utility plan’s projected 2010 flow of 2.03 MGD, a 
phosphorus allocation of 309 pounds per year would be required. 
 
The Pinery Wastewater Utility Plan was approved by DRCOG in December 2000.  As of 
January 2007, the District is in the process of updating the utility plan but it has not yet 
been submitted to DRCOG. 
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·  Stonegate       

 
The Stonegate Village Metro District operates a 1.1 MGD mechanical treatment plant 
located near the intersection of E-470 and Jordan Road.  While the plant has a 
discharge permit that allows discharge to Cherry Creek, current flows of 0.58 MGD are 
stored and used for parkway and greenbelt irrigation.  The service area originally 
encompassed the Stonegate Village residential development.  However, the current 
Wastewater Utility Service Area includes the Lincoln Park Metropolitan District, the 
Compark Business Campus Metropolitan District and the E-470 Potomac Metropolitan 
District.   The district encompasses 2,164 acres of planned residential and 
nonresidential development.  In order to serve this area, the Stonegate Village Metro 
District treatment plant will receive and treat sewage from three lift stations.  
 
The utility plan prepared in 2005, estimates that 2020 flows will reach 0.76 MGD and 
only grow to 0.77 MGD at buildout.   
 

Year SVMD Projection 
MGD 

2002 0.58 
2020 0.76 

Buildout 0.77 
DRCOG projections are much higher, with a 2030 flow of 1.23 MGD, and anticipate that 
an expansion will need to be underway by 2019.  The utility plan used flow rates from 
2003, which are likely affected by the drought.  The DRCOG numbers have not been 
adjusted for drought effects, which may be considered in the next update.  Since this 
difference has no impact until 2019, the District and DRCOG can monitor flows and 
adjust the forecasts in the next update.  
 
The Stonegate utility plan was accepted by DRCOG in April 2005. 
 

Capital Improvement Programs 
 
Table 6-10 summarizes the capital improvements anticipated by facilities in the Cherry 
Creek Reservoir watershed.  This table focuses on treatment plant improvements and 
excludes timing and costs of collection system and lift station improvements. 
 
Each of the six facilities anticipates significant capital improvements in the next ten 
years.  Expansions plus the addition of the Parker West facility will add almost 14 million 
gallons per day of capacity to the watershed before 2030. 
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Table 6-10 Anticipated Capital Improvements 

Service Area Expansion 
(MGD) 

Expected 
Date 

Estimated 
Cost ($ 
millions) 

New Capacity 
(MGD) 

     
Arapahoe 1.20 2008 21.3 3.60 
 1.8 2010 11.2 5.4 
 1.8 2020 11.2 7.2 
Inverness None2 2008 14.9  
Meridian 0.9 Not 

determined 
Not  
determined 

2.1 

Parker (North & 
South) 

2.0 2015  5.5 

 3.25 2030  8.75 
 15.15 Buildout  23.9 
Parker (West) 0.7 2008  0.7 
 0.9 2030  1.6 
 2.4 Buildout 51.9 4.0 
Pinery 1.0 2009 4.8 3.0 
Stonegate None    
 

Other Facilities Serving the Cherry Creek Reservoir Watershed 
 
There are three providers that will serve the Cherry Creek basin over the next 20 years, 
but discharge into other watersheds.  These are: Metro Wastewater Reclamation 
District (South Platte Urban Watershed), Littleton-Englewood Wastewater Treatment 
Plant (South Platte Urban Watershed) and the Plum Creek Wastewater and Sanitation 
District (Chatfield Watershed).  Metro serves portions of Aurora and Denver in the 
watershed.  Littleton/Englewood’s service area in the watershed is extremely limited, 
with a forecasted 2030 flow of 0.31 MGD.  The Plum Creek Authority serves the Castle 
Pines North development, which extends into the Cherry Creek Reservoir watershed. 
 

Permit Limits 
 
Cherry Creek Reservoir watershed wastewater plants have typical biological oxygen 
demand (BOD) and total suspended solids (TSS) permit limits for treated domestic 
effluent (Table 6-11).  Stonegate, Parker and The Pinery have residual chlorine limits, 
while Stonegate, the Lone Tree plant for Arapahoe, and Parker have ammonia limits 
that vary by season.  All of the facilities utilize advanced treatment processes to remove 
                                            
2 Inverness will connect to the Arapahoe facility.  This will require some capital improvements for lift 
stations and interceptor lines.  Cost shown includes Inverness’ share of ACWWA expansion, estimated at 
$6.3 million. 
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phosphorus and meet the TMAL.  As permits are updated, the coliform limit is changing 
from fecal to E. coli.  Control Regulation 72 has revised the phosphorus effluent limit for 
direct discharge to 0.05 mg/L. 
 

Table 6-11.  Wastewater Treatment Plant Effluent Limits 

Name Permit BOD 
mg/L 

TSS 
mg/L 

NH3-
N 
mg/L 

TP, 
direct 
disch
arge 
mg/L 

TP, 
Land 
applica
tion 
mg/L 

Resid. 
Chlorine 
mg/L 

E. Coli 
#/100 
mL 

Fecal 
Coli 
#/100 mL 

Arapahoe-Lone 
Tree 1 

CO-
0040681 

30 30 7.5 0.05  0.012/ 
0.022 

 205/410 

Cottonwood CO-
0039845 

30 30  0.20     

Inverness CO-
0038679 

30 30   1.00   23 

Stonegate  CO-
0040291 

30 30 8 0.05  0.015  262 

Meridian 2  CO-
0039110 

30 75   1.00   23 

Parker  CO-
0046507 

30 30 8 0.05 .33 0.011 126 
 

 
 

The Pinery  CO-
0041092 

30 30  0.05  0.013  234 

  
 

1 ACWAA Residual Chlorine is 30 day average/daily maximum; Fecal Coliform is 30 day geo 
mean/7day geo mean. 

2 Does not discharge to surface water.  Wastewater is stored in Meridian reservoir and then 
diverted for irrigation. 

 
Other contributors to the pollutant load into the watershed are activities that require 
“General Permits”.  Facilities within the Cherry Creek Reservoir Watershed fall within 
four general permit types including: 1) Construction, 2) Construction Dewatering, 3) 
Industrial Minimal Discharge, and 4) Industrial Stormwater.  Table 6-12 contains the 
effluent limits that apply to general permits.  In the first quarter of 2004, DRCOG records 
indicate that there are 26 active general permits in the Cherry Creek Reservoir 
watershed.   
 

Table 6-12.  General Permit Effluent Limits 

 
Permit Type Parameter Units Effluent 

Limit 
Sample Type 

Oil and 
Grease 

mg/L
  

10 daily maximum 

pH s.u. 6.0-9.0 minimum/maximum 

COG-070000 
Construction 
Dewatering 

TSS  mg/L
  

30/45  30-day avg/7-day 
avg 
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Flow gpm Report  
TSS  mg/L

  
30/45  30-day avg/7-day 

avg 
TR Iron mg/L Report  
TRC mg/L 0.5 30-day average 
pH s.u. 6.5-9.0 minimum/maximum 

COG-600000  
Minimal Discharge 

Oil and 
Grease 

mg/L
  

10 daily maximum 

 
Biosolids Practices 

 
A by-product of wastewater treatment is biosolids.  Almost all large wastewater 
treatment plants have some plan in place to process their biosolid waste.  DRCOG 
recognizes and supports the economic and environmental benefits of recycling 
biosolids, and appropriate council policy documents will recognize the value of biosolids 
recycling.  The Clean Water Plan’s biosolid positions are as follows: 
 
1. Public health and environmental quality are protected under federal and state 

biosolids regulations.  The council encourages member governments not to adopt 
local public health regulations for biosolids that are more stringent or restrictive 
than federal or state regulations. 

 
2. The council encourages the practical and beneficial land application of biosolids in 

the DRCOG region.  Member governments with land use authority should regulate 
biosolids disposal through the zoning and platting process.  Local regulations 
should focus on transportation, aesthetics and land use issues. 

 
3. The council does not support any biosolids disposal practice which does not 

attempt to beneficially reuse this valuable resource. 
 
Table 6-13 summarizes the biosolids processing practices of the facilities in the Cherry 
Creek Reservoir watershed.  These efforts are consistent with the regional policy. 
 

Emergency Response Plan Criteria 
 
The Authority developed Emergency Response Plan Criteria to minimize the occurrence 
of sanitary sewer spills at wastewater facilities in the watershed. 
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Table 6-13.  Biosolids Processing 

 
Biosolids Name Permit 

Processing Disposal 
Arapahoe-Lone 
Tree  

CO-
0040681 

Aerobic digestion, 
drying beds 

Land application 

Cottonwood  CO-
0039845 

Decommissioned Decommissioned 

Inverness  CO-
0038679 

 Aerobic digestion, 
gravity thickening 

Land application 

Meridian  CO-
0039110 

Sedimentation 
lagoons 

 

Parker  CO-
0046507 

Anaerobic 
digestion, floatation 
thickening 

Land application 

The Pinery CO-
0041092 

Aerobic digestion/ 
composting 

Composting / 
Marketing 

Stonegate  CO-
0040291 

Aerobic digestion  

 
 
Other Water Quality Activities 
 

Nonpoint Controls 
 
Due to the broad scope of nonpoint and regulated sources in the Cherry Creek 
Reservoir watershed, several Authority programs target nonpoint source pollutant 
reduction.  Programs include regulations for stormwater controls and long-term planning 
and construction of pollutant reduction facilities (“PRFs”).  Beyond source controls, the 
Authority monitors Cherry Creek Reservoir and watershed water quality, and supports 
public education and outreach programs.  Detailed information about the Authority’s 
programs addressing nonpoint source and PRF projects can be found in the annual 
report of the Authority, available at 
http://www.cherrycreekbasin.org/cc_annualreport.asp. 
 
 

Stormwater Program 
 
The National Pollutant Discharge Elimination System (NPDES) Stormwater Rules 
require all municipal separate storm sewer systems (MS4s) that are publicly owned or 
publicly operated conveyance systems to submit plans to prevent storm water runoff 
from washing harmful pollutants into local water bodies. 
 
The Phase I Rule required all municipalities of greater than 100,000 population to 
submit a stormwater plan before March, 1999.  The Phase II Rule applied to all 
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remaining municipalities and operators, with a deadline of March 2003, unless 
exempted.   
 
The Phase II Final Rule applies to all agencies in “urbanized area” of the Cherry Creek 
watershed except for Aurora, which was covered under the Phase I Rule. 
 
The basic requirements of a stormwater plan include the identification of six minimum 
control measures to be applied to the ‘maximum extent possible.’  It must also identify 
measurable goals for those measures, describe an implementation schedule and define 
the responsibilities for implementation. 
 
Control measures must address plans for 1) public education and outreach, 2) public 
involvement, 3) illicit discharge detection-elimination, 4) construction site runoff control, 
5) post-construction stormwater management, and 6) pollution prevention/housekeeping 
measures.  The public education additions require a focus on significant sources of 
nutrients, especially phosphorus.  The additional requirements for construction and 
post-construction are based on recommended procedures outlined in the Authority’s 
Cherry Creek Reservoir Watershed Plan- 2003. 
 
Erosion and sediment control and water quality BMP programs for each agency under 
the NPDES Phase II requirements are complementary to the same requirements of 
Control Regulation 72.  Phase I and II permittees in the Cherry Creek Reservoir 
watershed formed cooperative workgroups to coordinate Phase II compliance and 
identify opportunities for effective stormwater program implementation to minimize 
overlap and redundancies. 
 
The Authority has Stormwater Quality Requirements  for construction and post-
construction BMPs that complement the MS4 programs, as well as requires additional 
BMPs for sensitive areas such as stream preservation areas (i.e., flood plain and above 
alluvium).  The purpose of the Requirements is to recommend implementation of 
substantive BMP measures to control the quality of stormwater runoff from land 
disturbances on private and public property.  In addition, the requirements establish the 
minimum water quality BMPs in the reservoir watershed for all new development 
activities. 
 
In 2002, the Authority surveyed the stormwater permit agencies in the watershed to 
document the status of BMP programs to control stormwater runoff.   The survey 
confirmed that all the land use agencies in the watershed have programs in place and 
are implementing those programs. 
 
 

Land Use Referral Agency 
 
The Authority serves as a referral agency for land use applications for the nine local 
land use agencies within the Cherry Creek Reservoir watershed.  When a land use 
agency receives an application for land use or development, a copy is sent to the 
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Authority for review.  The Authority has the opportunity to comment on the potential 
water quality impacts of the proposed application prior to approval and to determine 
whether the proposed project complies with the Authority’s Stormwater Quality 
Requirements.  The Authority’s review of each application focuses on nonpoint pollutant 
source impacts and water quality considerations related to each proposed development 
project. 
 
 

Phosphorus Facilitator Program 
 
The Authority initiated the Phosphorus Facilitator Program in 2004 to investigate 
opportunities to improve water quality by working with developers and their planners 
and engineers to improve land-use plans and go beyond minimum requirements for 
immobilization of phosphorus.  The development of such plans is being accomplished 
through a more coordinated working relationship between a land use agency, a 
developer, and their planners and engineers.  The purpose is to identify water quality 
opportunities for a parcel of land before a final land-use plan is prepared.  The program 
encourages developers to implement enhanced water quality features in their plans.  
The land use agency can provide incentives for such water quality features.  However, 
developers recognize that enhanced water quality benefits communities through lower 
costs, increases in open space areas, and good-will.  Specific Phosphorus Facilitator 
activities include working with larger residential and commercial developers as pilot 
projects to implement low impact development (LID) to reduce runoff volumes and 
pollutant loading, developing transportation corridor requirements to enhance BMPs in 
land limited areas, and stakeholder education.. 
 

Phosphorus Trading Program 
 
To manage the TMAL, the Authority has also created an innovative Phosphorus Trading 
Program.  The following description is taken from the Watershed Plan. 
 
Trading is the exchange of pollutant allocations or reduction credits between sources 
within a watershed to meet water quality requirements (EPA, 2003). In 
1996 the Authority began developing a watershed-based trading program, recognizing: 
 

�  Innovative strategies to meet water quality requirements 
�  Incentives to encourage and facilitate the construction of nonpoint source control 

projects, thereby reducing phosphorus loads to the reservoir 
�  Methods for dischargers to increase their wasteload allocations and meet permit 

requirements. 
 
The trading program allows point source dischargers and other entities requiring a load 
or wasteload allocation to receive, in allocated form, phosphorus credits for new or 
increased phosphorus allocations in exchange for phosphorus load reductions from 
other sources. The Authority can also sell or lease credits through the Reserve Pool.  
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Four Authority-constructed projects provide the basis for 216 pounds of phosphorus in 
the Reserve Pool that are identified in the Control Regulation. 
 
A trade ratio is applied to the pounds of phosphorus removed by a trade project to 
determine the pounds of credit.  The minimum trade ratio is 2:1, so that for every 2 
pounds of phosphorus removed by a project, there is no more than 1 pound of credit 
available. Monitoring of trading projects provides additional information on project 
effectiveness. Trades between nonpoint sources and point sources have a trade ratio of 
2:1 or greater, ensuring that trading provides a net water quality benefit. 
 
To implement the Trading Program and Reserve Pool, the Authority developed detailed 
guidelines for each program. The Trading Program Guidelines provide for phosphorus 
trading, from new projects, and identify the types of project qualify for trading, 
establishing trade ratio and credits, and application and administration of trade projects.  
The Reserve Pool Guidelines provide for the sale or lease of phosphorus credits from 
the Reserve Pool, including the Authority criteria to evaluate a proposed sale or lease of 
Reserve Pool credits. 
 

Pollutant Reduction Facilities or nonpoint controls 

 
As part of the effort to implement the TMAL and watershed plan, the Authority and local 
governments construct, operate, maintain and monitor several pollutant reduction 
facilities (PRFs) in the immediate vicinity of Cherry Creek Reservoir.  PRFs go beyond 
Best Management Practices to increase the level of treatment.  Projects such as Shop 
Creek, the East Side Shade Shelter, Quincy Drainage, and multiple projects on 
Cottonwood Creek have been constructed.  Four existing projects provide the basis for 
216 pounds in the Reserve Pool approved by the Water Quality Control Commission in 
2001.  The Authority can sell or lease phosphorus credits from the Reserve Pool in the 
watershed. 
 
The Authority maintains a five-year Capital Improvement Program, and other projects 
are in preliminary and final design phases.  The Authority conducts a multi-year, capital 
improvement project (CIP) planning process (currently five-year projections are made) 
to construct potential PRF projects.  Potential PRFs are identified and evaluated, and 
costs are estimated over the life of design and construction for the project.  The five-
year projections, which are part of the Authority’s annual budgeting process, are 
separated into design, capital, land acquisition, water augmentation requirements, and 
operations and maintenance costs.  These costs are then spread-out over a multi-year 
period for longer-range planning purposes, subject to available Authority funds. 
 
As pollution reduction opportunities are identified, they are evaluated at the conceptual 
level to determine costs and benefits.  The Authority Board selects projects for the five-
year CIP subject to available funds. 
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Limitation on Construction of New Individual Sewage Disposal Systems 
 
Within the Cherry Creek Watershed in Arapahoe and Douglas counties, no new 
individual sewage disposal systems (ISDSs) can be constructed within the 100-year 
flood plain.  The restriction on new ISDSs was added to the Cherry Creek Reservoir 
Control Regulation No. 72 in 2004.  Coordination between the counties, the Authority, 
the Water Quality Control Commission, and the Colorado Board of Health ensures 
consistency in enforcing the prohibition of ISDSs within the 100-year floodplain.  The 
Board of Health, which had the authority to govern the permitting and operation of ISDS, 
and the Water Quality Control Commission held a joint rulemaking hearing that revised 
the Board’s Guidelines on Individual Sewage Disposal Systems and Cherry Creek 
Reservoir Control Regulation No. 72. 
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Attachment A 
Cherry Creek Reservoir Watershed Stream Segment Classifications and Water Quality Standards 

 
Source: Regulation 38 - Classification and Numeric Standards for South Platte River Basin; Laramie River Basin; 
Republican River Basin; Smoky Hill River Basin and Regulation 38 Tables (Amended 12/12/05, effective 3/2/06) 
 
 

NUMERIC STANDARDS 
Stream Segment Designation Classification 

Physical/Biological Inorganic, mg/L METALS, UG/L 

1. Mainstem of Cherry Creek from the source 
of East and West Cherry Creek to the inlet of 
Cherry Creek Reservoir.  

UP  Aq Life Warm 2  
RECREATION 

1A  

Water Supply  
Agriculture  

D.O.=5.0 mg/l  
pH=6.5-9.0  

F.COLI=200/100ML 
E.COLI=126/100ML  

NH
3
(ac)=TVS  

NH
3
(ch)=0.06  

Cl
2
(ac)=0.019  

Cl
2
(ch)=0.011  

CN=0.005  

S=0.002  
B=0.75  
NO

2
=0.5  

NO
3
=10  

Cl=250  
SO

4
=WS  

As(ac)=50(Trec)  
Cd(ac/ch)=TVS  
CrIII(ac)=50(Trec)  
CrVI(ac/ch)=TVS  
Cu(ac/ch)=TVS  
Fe(ch)=WS(dis)  

Fe(ch)=1000(Trec)  
Pb(ac/ch)=TVS  

MN(AC/CH)=TVS  

Mn(ch)=WS(dis)  
Hg(ch)=0.01(Tot)  
Ni(ac/ch)=TVS  

SE(AC/CH)=TV
S  

Ag(ac/ch)=TVS  
Zn(ac/ch)=TVS  

2. Cherry Creek Reservoir.   Aq Life Warm 1  
Recreation 1a  
Water Supply  
Agriculture  

D.O.=5.0 mg/l  
pH=6.5-9.0  
F.Coli=200/100ml  
E.Coli=126/100ml  
Season mean chlorophyll a = 15 
µg/l measured in the upper three 
meters of the water column for 
the months of July through 
September  

NH
3
(ac)=TVS  

NH
3
(ch)=0.06  

Cl
2
(ac)=0.019  

Cl
2
(ch)=0.011  

CN=0.005  

S=0.002  
B=0.75  
NO

2
=0.5  

NO
3
=10  

Cl=250  
SO

4
=WS  

As(ac)=50(Trec)  
Cd(ac/ch)=TVS  
CrIII(ac)=50(Trec)  
CrVI(ac/ch)=TVS  
Cu(ac/ch)=TVS  

Fe(ch)=WS(dis)  
Fe(ch)=1000(Trec)  
Pb(ac/ch)=TVS  
Mn(ac/ch)=TVS  
Mn(ch)=WS(dis)  
Hg(ch)=0.01(Tot)  

Ni(ac/ch)=TVS  
Se(ac/ch)=TVS  
Ag(ac/ch)=TVS  
Zn(ac/ch)=TVS  

4. All tributaries to Cherry Creek, including all 
lakes, reservoirs and wetlands, from the 
source of East and West Cherry Creeks to 
the confluence with the South Platte River, 
except for specific listings in Segment 2.  

UP  Aq Life Warm 2  
Recreation 1a  
Agriculture  

D.O.=5.0 mg/l  
pH=6.5-9.0  
F.Coli=200/100ml 
E.Coli=126/100ml  

NH
3
(ac)=TVS  

NH
3
(ch)=0.10  

Cl
2
(ac)=0.019  

Cl
2
(ch)=0.011  

CN=0.005  

S=0.002  
B=0.75  
NO

2
=0.5  

As(ch)=100(Trec)  
Cd(ac/ch)=TVS  
CrIII(ac/ch)=TVS  
CrVI(ac/ch)=TVS  
Cu(ac/ch)=TVS  

Fe(ch)=1000(Trec)  
Pb(ac/ch)=TVS  
Mn(ac/ch)=TVS  
Hg(ch)=0.01(Tot)  
Ni(ac/ch)=TVS  

Se(ac/ch)=TVS  
Ag(ac/ch)=TVS  
Zn(ac/ch)=TVS  


