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This Wastewater Utility Plan is designed as a working document, which allows the Avondale Water and 
Sanitation District to modify or update this document as needed by the District to address wastewater 
management for the Avondale Water and Sanitation District.  This utility plan is a stand-alone 
supplement to the PACOG 2012 Water Quality Management Plan (PACOG 2012 Guidance Plan, 
December 2012). The District certifies this Wastewater Utility Plan has been reviewed and found 
consistent with the PACOG 2012 Water Quality Management Plan. 
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1 Facility Summary  
The community of Avondale (Figure 1) is located in eastern Pueblo County, Colorado. It is 
predominately surrounded by farms and ranches with only local type business (small stores, cafe's) 
supporting its residents. The majority of Avondale residents commute back and forth to Pueblo to work. 
However, some remain and work locally on the farms and businesses. According to Census figures, the 
Town has had negative growth over the past 10 years.   
 
Avondale Water and Sanitation is a special service district and governmental subdivision of the State of 
Colorado, formed to collect wastewater (and distribute potable water) for residents of Avondale, 
Colorado.  The District serves approximately 1023 people in Avondale and Orchard Park (278 taps or 
3.7 persons / household, 2000 Census numbers).  The Avondale discharge permit includes two 
wastewater facilities: the Avondale lagoon treatment works and the Ft. Reynolds lagoon treatment 
works.  The Ft. Reynolds treatment lagoon is a non-discharging lagoon in the Fort Reynolds area (1.5 
miles east of Avondale lagoons).  Outlying areas around Avondale that are not serviced by domestic 
wastewater taps and other dwellings within the area are utilizing on-site wastewater treatment systems.  

The District is in need of a system upgrade that includes measures to improve effluent quality and 
system reliability.  Presently, the Avondale wastewater treatment facility (lagoon system and wetland 
cells) is compliant with Colorado Department of Public Health and Environment (CDPHE) regulations; 
however, upgrades to the wastewater treatment facility as well as minor improvements to the collection 
system are needed, which will be elaborated upon throughout this report.  The Preliminary Engineering 
Report (Anselmo Engineering, Inc. July 2011) describes the district planning area, existing treatment 
facilities, need for upgrades, and proposed upgrades, in particular for the Avondale wastewater treatment 

Figure 1 Avondale Community and Wastewater Treatment Works 
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lagoons. The Fort Reynolds facilities are noted; however recommendations for upgrades are not included 
in the Preliminary Engineering Report.  
 
Limited information and documents are available to produce the Avondale Wastewater Utility plan.  As 
such the key referenced documents (Incorporated or attached as technical references) in this utility plan 
are: 
 
1) Avondale Water & Sanitation District, Avondale, CO  Preliminary Engineering Report Wastewater 

Wetlands Upgrades, July, 2011 Written by: Anselmo Engineering, Inc., 4732 Eagleridge Circle, 
Pueblo, CO 81008 (719) 545-6287 Office; (719) 545-6247 Fax; Email: anselmoeng.com  

 
2) The Water Quality Assessment developed by the Colorado Department of Public Health and 

Environment, Water Quality Control Division Permit Unit as part of the CDPS Permit Number CO-
0021075, August 5, 2005. 

 
3) Additional information used in this Utility Plan is derived from the CDPS issued permit CO-

0021075, issued on November 17, 2005 and expired on December 31, 2010.  The permit is on 
administrative extension until a new discharge permit is issued by the Colorado Department of 
Public Health and Environment, Water Quality Control Division Permit Unit. 

 
4) The PACOG 2012 Water Quality Management Plan, as adopted December 6, 2013. Wastewater 

Service area map of Avondale Water and sanitation District drafted by PACOG, August 19, 2011. 
 

1.1 Utility Plan Document Purpose 
The Avondale wastewater utility plan contains the type of information that may be used in the Colorado 
Site Application Process (Guidance Document for the Site Location and Design Approval Regulations, 
For Domestic Wastewater Treatment Works. Regulation Number 22, November 2007).  This utility plan 
is a stand-alone supplement to the PACOG 2012 Water Quality Management Plan (PACOG 2012 
Guidance Plan, December 2012). 
 
The Avondale Wastewater Utility Plan addresses utility service area for the existing wastewater 
treatment works.  This WWUP provides available basic information for the wastewater treatment 
works plan related to: 

 
1. Treatment works information to assist in preparing site application amendments or discharge 

permits; 
 

2. Available water quality data and assessments.  Generally this information will mirror available 
water quality assessment reports developed by the Water Quality Control Division and may 
include, but is not limited to: 
 
a. Preliminary Effluent Limits (PELs),  
b. Copy of issued permit limits, 
c. Summary of the WQCD Water Quality Assessment (WQA) analysis, 
d. Low flow analysis, 
e. Pollutants of concern,  
f. 305(b) listings, 
g. Monitoring and Evaluation listing,  
h. Temporary modifications, 
i. Recommended or adopted total maximum daily loads (TMDLs),  
j. Local or PACOG studies and water quality analysis, and 
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k. Permittee generated technical memorandums and recommendations. 
3. Wastewater management strategies for a treatment works, including collection systems; 
 
4. Facility information to assist in preparing total maximum daily loads, wasteload allocations 

and/or other watershed planning efforts, as appropriate or necessary; 
 

5. Assurance that adjacent utility plans do not overlap and provides a regional consistency 
statement. 
 

6. Existing demographic or updated population information. 
 

7. Service area map and/or any expected future expansions of service area. 
 
The Avondale Wastewater Utility Plans is referenced in the PACOG 2012 Water Quality Management 
Plan.  The Avondale Wastewater Utility plan is maintained by the utility for planning and permitting 
purposes and can be amended at any time by utility as necessary and appropriate.  As such, the PACOG 
2012 Plan may not be updated when a utility plan is amended and the most current utility plan remains 
the controlling document for site application and permitting purpose as referenced.  This process is 
intended to facilitate a timely processing of this utility plan. 

 
A common table of contents has been established for all wastewater utility plans that are designated as 
supplements to the PACOG 2012 Water Quality Management Plan (December 2012).  As such, there may 
not be any available information for a specific table of content topic and the utility plan will simply note 
that no information is available or in some cases un-necessary for a given topic. 
 
This wastewater utility plan contains available information and engineering or other water quality 
documents, or summaries from the Colorado wastewater discharge permit. Not all information generally 
required for the site application process may be available in this document.  The utility plan is designed to 
be updated and amended by the utility or community as necessary. 
 
1.2 Certification of Consistency PACOG 2012 Water Quality Management Plan 
The Avondale Wastewater Utility Plan has been reviewed and found consistent with the PACOG 2012 
Water Quality Management Plan as approved by PACOG on December 6, 2012.  The consistency 
review determined that the Avondale wastewater utility plan is not in conflict with any adjacent 
wastewater utility plans, service area and this document meets the intent of a 208 plan.   
 
This wastewater treatment facility is not designated as a regional treatment works and there is no 
consideration for any future consolidation or regionalization through the planning horizon of 2035.  
There is no alternate local demographic information and the summary contained in the PACOG 2012 
Water Quality Management Plan is appropriate and update. 
 
1.3 Facility Name and Location 
The Avondale Water and Sanitation District operates two wastewater treatment works, both of which are 
covered by the single permit CO-0021075: 1) the Avondale wastewater treatment plant (WWTP), located 
in Section 9, T21S, R62W; and 2) the Fort Reynolds WWTP, location in Section 11, T21S, R62W; 
approximately 1/4 mile east of Avondale, along Highway 50.  The outfalls are identified as being in 
Section 9, T21S, R62W and in Section 11, T21S, R62W to the Green Arroyo and unclassified ground 
water in accordance with effluent limitations, monitoring requirements and other conditions set forth in 
Part  I, and II of Colorado Discharge Permit  No.: C0-0021075 in the county of Pueblo (Table 1). 
 
The Avondale Water and Sanitation District offices and water treatment plant is located at 321 3rd Street, 
Avondale Co 81022.  Latitude 38°14'25.51"N, Longitude 104°21'1.45"W (Figure 2) 
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Figure 2 Avondale Water and Sanitation District 
Legal Contact: 

Bert Potestio, Board President 
Avondale Water and Sanitation District 
P.O. Box 188 
321 3rd Street 
Avondale, CO 81022 
 
(719) 947-3186 office; (719) 569-0057 cell 
(719) 947-0083 fax 
Email: avondalewater@aol.com 

 
Facility Contact:  

Richard Hayes, Operator 
Avondale Water and Sanitation District 
P.O. Box 188 
321 3rd Street 
Avondale, CO 81022 
 
(719) 947-3186 office 
(719) 947-0083 fax 
Email: avondalewater@aol.com 
 

The Avondale Lagoons (Table 1) are listed in the permit as: Latitude 38°14'29.36"N, Longitude 
104°20'8.61"W (Figure 3).  The measured onsite coordinates of the Avondale Lagoons are Latitude 
38.24017°, Longitude W104.33628°. 
 
The Ft. Reynolds Lagoon is located at: Latitude N38.23241° Longitude W104.307905°.  Figure 4 is the 
location of the lagoon works as identified in the discharge permit.  Figure 5 shows the Ft. Reynolds 
service area and the lagoon system.  Figure 6 shows the Ft. Reynolds Lagoon and infiltration galleries, 
with the inlet location. 
 

mailto:avondalewater@aol.com
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Figure 3 Avondale Wastewater Treatment Lagoons 

 
Figure 4 Section 11 T21S R62W Location Area for Ft. Reynolds lagoon 
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Figure 5 Ft. Reynolds Lagoon and Service Area 

 
Figure 6 Ft. Reynolds Lagoon, Infiltration Galleries, and Inlet. 
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Table 1 Avondale Permit 
Discharger 2011 Permit Permit Type 

Domestic Wastewater Treatment Dischargers, Pueblo County 
Avondale Water and Sanitation 
District WWTF 

CO-0021075 Domestic - Minor Municipal, Lagoon System 

Ft Reynolds Lagoon Domestic - Minor Municipal, Lagoon System 
 

1.4 Summary Table from PACOG 2012 Water Quality Management Plan 
 
Table 2 is from the PACOG 2012 Water Quality management Plan and provides an over-view summary 
of information on the Avondale Water and Sanitation District. 
 
Table 2  Avondale Permit Summary 

Avondale Water and Sanitation District 
TYPE OF PERMIT Domestic - Minor Municipal, Lagoon System 
Permit Number: CO-0021075 
Permit Issue Date 17-Nov-05 
Permit Expire Date 31-Dec-10 
Facility Address: Avondale Water and Sanitation District, P.O. Box 188, 

Avondale, CO 81022 
SIC Code: 4952 Sewerage Systems 
Avondale Facility Classification: Class D 
Facility Hydraulic Capacity: 0.1146 MGD 
Facility Organic Capacity: 211 lbs BOD5/day 
Treatment Works: Influent Flow Measuring Device and Recorder; Aerated 

Lagoons; Wetland Cells; Chlorine Contact Chamber 
Lift Stations: 1 (not used) 
2010 Average Daily Effluent Treated: 0.09 MGD 
Ft. Reynolds Facility Classification: Class D 
Facility Hydraulic Capacity: 0.016 MGD 
Facility Organic Capacity: 44.7 lbs BOD5/day 
Treatment Works: Influent Flow Measuring Device and Recorder; non-

Aerated Lagoon; two infiltration cells 
Lift Stations: 1 @ 4,000 average peak flow gpd 
2010 Average Daily Effluent Treated: 0.004 MGD 
Service Areas: Existing district boundaries (no future expansion 

expected) 
Plant Expansion: Neither plant expected to expand by 2035 
2010 Service Area Population Estimate: 674 
2035 Service Area Population Estimate: 708 
Biosolids Disposal: none 
Avondale Discharge Point: 001A and 001B, Green Arroyo into the Collier Ditch. 

Green Arroyo is a dry/zero low flow tributary to the 
Arkansas River. 
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Avondale Water and Sanitation District 
Waterbody Identification: COARMA04d (Arkansas River Basin, Middle Arkansas 

Sub-basin, Stream Segment 04d: All tributaries, including 
wetlands, to the Arkansas River and Pueblo Reservoir 
from the inlet to Pueblo Reservoir to the Colorado Canal 
headgate, except for specific listings in the Fountain 
Creek Subbasin and in Segments 4a, 4b, 4c, 5 through 
18.) 

Receiving Water Designation: Use Protected 
Receiving Water Classification: Aquatic Life Warm 2, Recreation 1a, Agriculture 
Ft. Reynolds Discharge Point: 002A, Discharge to “infiltration lagoons” located in the 

alluvium of unnamed dry/zero low flow tributaries of the 
Arkansas River. 

Waterbody Identification: COARLA02a (All tributaries to the Arkansas River, 
including wetlands, all lakes and reservoirs, from the 
Colorado Canal headgate to the Colorado/Kansas border 
except for specific listings in segments 2b, 3 through 13, 
and Middle Arkansas Basin listings.) 

Receiving Water Designation: Use Protected 
Receiving Water Classification: Aquatic Life Warm 2, Recreation N, Agriculture 
303(d) Listing Regulation #93 none 
Water Quality Pollutants of Concern Fecal Coliform, Escherichia coli 

 
1.5 Existing Wastewater Treatment System 
1.5.1 Ft. Reynolds Lagoon System 

The Ft. Reynolds treatment works (Figure 7) consists of the following treatment components and unit 
processes as listed in the discharge permit: 

1) One sewage lift station and associated force main. 
2) A continuous influent flow measuring device and recorder,  
3) A single un-aerated lagoon,  
4) Two infiltration ponds,  
5) A continuous effluent flow measuring device and recorder, and  
6) Three groundwater monitoring well lysimeters.  

 
The Ft. Reynolds Lagoon system is not correctly located in the discharge permit.  The correct coordinates 
for the Ft. Reynolds Lagoon are: Latitude N38.23241° Longitude W104.307905°. The site visit to the Ft. 
Reynolds lagoon system showed a poorly maintain lagoon pond as evident in Figure 7.  There was no on-
site indication of continuous influent or effluent flow devices.  There is no active discharge from the 
lagoon system, which acts as an evaporation lagoon.  The two infiltration galleries/ponds are not in use 
and there is no indication that these galleries ever were in operation over the last 15 years (1999 imagery) 
.  The discharge permit identifies the discharge point as “002A, Discharge to “infiltration lagoons” located 
in the alluvium of unnamed dry/zero low flow tributaries of the Arkansas River”.  The infiltration 
gallery/pond sites are not located in the alluvium of a dry/zero low flow tributary (See Figure 6); there is 
no direct tributary flow from the lagoon system that could reach the Arkansas River.  There are no onsite 
structures and recording devices.  The three groundwater monitoring well lysimeters were not functional 
during the site inspection.  This wastewater lagoon needs maintenance and upgrades (Figure 8 and Figure 
9).  There are only about 16 residences and one commercial property connection to the lagoon system.   
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Figure 7 Ft. Reynolds Lagoon and Inlet Location (8-8-2013) 
 

 
Figure 8 Ft. Reynolds Lagoon looking Toward Residences (4-23-2014).  
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Figure 9 The Dark Green Area In The Bottom Is Accumulated Sewage Sludge. 
Table 3 list the permitted discharge location for Ft. Reynolds Lagoon as contained in the discharge 
permit.  Figure 10 shows the Ft. Reynolds Lagoon in relation to the Arkansas River.  There is no direct 
connection with potential flow from the lagoon system with the Arkansas River.  The river is about 0.6 
miles north of the lagoon system.  Drainage from the lagoon area flows into a downstream ditch system. 
The Ft. Reynolds Lagoon facility schematic (Figures 11) is taken from the permit and is shown below as 
depicted in the permit.   

Table 3 Ft. Reynolds Discharge Location 
Ft. Reynolds Treatment Works 

CDPS Number CO-0021075 
WBID - 
Stream 
Segment 

All tributaries to the Arkansas River, including wetlands, all lakes and reservoirs, 
from the Colorado Canal headgate to the Colorado/Kansas border except for specific 
listings in segments 2b, 3 through 13, and Middle Arkansas Basin listings. 
COARLA02a 

Classifications Aquatic Life Warm 2, Recreation 2, and Agriculture 
Designation Use Protected 

 

 
Figure 10 Ft. Reynolds lagoon in Relation to the Arkansas River 
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Figure 11 Schematic of the Ft. Reynolds Lagoon System (See Figure 6 and Figure 7) 

The Ft Reynolds lagoon treatment works has a designated outfall 002A as part of the infiltration ponds.  
Three groundwater-monitoring wells are located around the perimeter of the Ft. Reynolds facility to 
monitor groundwater quality.  These groundwater monitoring systems are not functional.  
1.5.2 Avondale Lagoon System 

Avondale’s wastewater discharge permit is for two separate treatment facilities operating under the same 
permit: Avondale and Ft. Reynolds.  Both wastewater treatment works are minor municipal lagoon 
systems.  The Avondale treatment works consists of the following treatment components and unit 
processes: 

 
1) Two sewage lift stations and associated force main, 
2) A continuous influent flow measuring device and recorder, 
3) Three un-aerated lagoons,  
4) Three wetland cells,  
5) A chlorine contact chamber, and 
6) A continuous effluent flow measuring device and recorder. 

 
Table 4 list the permitted discharge location for Avondale.  The facility schematic (Figures 12 and 13) is 
taken from the permit and is shown below as depicted in the permit.  The service area map for Avondale 
is contained in section 2.4 of this utility plan.  
 

Table 4 Avondale Discharge Location 
Avondale Treatment Works 

CDPS Number CO-0021075 
WBID - Stream 
Segment 

Arkansas River Basin, Middle Arkansas Sub-basin, Stream Segment 04d: All 
tributaries, including wetlands, to the Arkansas River and Pueblo Reservoir from the 
inlet to Pueblo Reservoir to the Colorado Canal headgate, except for specific listings 
in the Fountain Creek Subbasin and in Segments 4a, 4b, 4c, 5 through 18. 
COARMA04d  

Classifications Aquatic Life Warm 2, Recreation 1a, and Agriculture 
Designation Use Protected 
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Figure 12 Schematic of the Avondale Lagoon System (See also Figure 3 and Figure 11) 

 
Figure 13 Avondale Lagoon from Entrance 
The Avondale permit has effluent limits for two wastewater treatment lagoon systems with three 
permitted discharge outfall points.  The lagoon systems are not aerated.  The lagoons rely on detention 
time to process the influent wastewater.  The Avondale treatment works includes discharge through a 3-
pond lagoon system with treated effluent polished in a 3-cell wetlands processing unit (outfall 001A) that 
contributes flow to Green Arroyo, and a land application (outfall 001B), when appropriate. Four 



 

13 
 

groundwater-monitoring wells are located around the perimeter of the Avondale facility to monitor 
groundwater quality.   
 
The Water Quality Control Division permit unit section conducted an assessment of the stream standards, 
low flow data, and ambient stream data and performed a determination of the assimilative capacities for 
the Green Arroyo for potential pollutants of concern.  This information includes an antidegradation 
review.  The Division’s permits unit reviewed the assimilative capacities to determine the appropriate 
water quality-based effluent limitations as well as potential limits based on the antidegradation evaluation, 
where applicable.   
 
The Avondale Water and Sanitation District facility is capable of treating a hydraulic capacity of 0.1146 
MGD and an organic capacity of 211 lbs. BOD5/day.  The major hydraulic capacity limiting factor for 
this lagoon system is detention time.  Based upon the detention time of 180 days, and taking evaporation 
and pond seepage into account, the hydraulic capacity was set by the WQCD permit unit at 0.1146 MGD.  
The organic loading capacity of 211 lbs. BOD5/day was set using the State design criteria of 0.5 lbs. 
BOD5/day per 1,000 ft2 of surface area. The Fort Reynolds facility has a hydraulic capacity of 0.016 
MGD with the organic capacity set at 44.7 lbs. BOD5/day. 
 
The Avondale treatment works discharges to Green Arroyo which then empties into the Collier Ditch.  
Green Arroyo is a dry/zero low flow tributary to the Arkansas River (Figure 14).  From the point of 
discharge into Green Arroyo and where the Collier Ditch empties into the Arkansas River is 
approximately 2 miles.  Because of the low discharge volume and distance no flow from the WWTF 
makes it to the Arkansas River.  The permit indicates that the discharge from Ft. Reynolds treatment 
works is to infiltration lagoons located in the alluvium of unnamed dry/zero low flow tributaries of the 
Arkansas River.  There is no discharge from the primary lagoon, which serves as an evaporative system.  
The infiltration lagoons are not functional and there is no historic indication that they were ever 
operational.  Because of the low discharge volume and distance, no flow from the lagoon system makes it 
to the Arkansas River.   
 

 
Figure 14 Avondale Lagoon in Relation to Arkansas River Collier Ditch 
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Both discharge segments are designated Use Protected.  The ratio of the low flows of both Green Arroyo 
and unnamed tributaries to the Avondale Water and Sanitation District’s lagoon systems design flows are 
0:1.  The nearest upstream and downstream facilities have no impact on the assimilative capacities 
available to either the Avondale or Ft. Reynolds treatment works.  The Avondale lagoon system is the 
sole known point source contributor to Green Arroyo.  Thus, the findings of the WQCD permit unit 
assessment indicate that there is no dilution, no other sources of pollutants of concern, and that 
assimilative capacities are equal to the in-stream standards applied to the Avondale effluent discharge. 
 
1.6 20-year capacity 

Avondale Water and Sanitation District has two permitted domestic wastewater treatment works (Table 
5).  These municipal lagoon systems are classified as minor facilities.  The combined wastewater 
treatment system has a design capacity of 0.1306 million gallons per day (MGD) (130,600 gallons per 
day) and is expected to function without any increase in the permitted design capacity within the 
planning horizon (Table 6).  Wastewater utility service areas for minor treatment works are defined as 
serving fewer than 200 residential equivalents.  Although the combined design capacity for the 
Avondale wastewater facilities exceeds the threshold for a minor system, the lagoons are defined in 
permit as minor treatment lagoon systems. 

 
Table 5 Avondale Minor Wastewater Treatment Works 

Discharger 2011 Permit Permit Type 
Avondale Water and Sanitation District 
WWTF 

 
CO-0021075 

Domestic - Minor Municipal, Lagoon System 

Ft Reynolds Lagoon Domestic - Minor Municipal, Lagoon System 
 
 

Table 6 Expected Wastewater Treatment Facility Expansions Through 2035. 

Domestic Wastewater Treatment Dischargers, Pueblo County 
Discharger 2011 Permit Design 

Capacity 
(MGD) 

2010 
Flow 

(MGD
 

% 0f 
Capacity 

Plant Expansion 

Avondale Water and Sanitation 
District WWTF 

CO-0021075 0.1146 0.016 14% None anticipated 
through 2035 

Ft Reynolds Lagoon   0.016 0.004 25% None anticipated 
through 2035 

 
2 General Planning 
2.1 Management agency 
Pueblo County is the management agency designated by the governor to implement the PACOG 2012 
Plan. The Avondale Water and Sanitation District, including Ft. Reynolds facility, is an operating agency. 
 
2.2 Regional WQ policies 
The expectations of operating agencies are defined in the SWQMP, July 2011 and the Colorado 
Continuing Planning Process. 

 
1. Implement federal and state requirements, as appropriate, including discharge 

limitations, operation and maintenance procedures, user charges, industrial cost 
recovery, industrial pretreatment, within its service area. 

 
2. Operate and manage wastewater treatment works and related facilities within its defined 

wastewater service area. 
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3. Design and construct new wastewater treatment facilities within its service area. 
 
4. Accept and utilize financial assistance for wastewater treatment works within its service area. 
 
5. Raise revenues and incur indebtedness as provided by Colorado statutes. 
 
6. Provide assistance for operation of the management agency, as determined by PACOG. 
 
7. Submit to PACOG information related to projects for which federal or other funds may be 

solicited. 
 
8. Submit to PACOG information affecting its service area relative to the extension of water and 

wastewater transmission lines and the addition of new areas within the boundary of the 
operating agency. 

 
9. Consider the implementation of any water quality plan or proposal agreed upon by the 

management agency.  However, the adoption and enforcement of any regulation needed to 
comply with any such plan or proposal shall remain within the sole discretion and jurisdiction of 
each operating agency. 

 
2.3 Population and demographics 
Table 7 lists the adopted wastewater service area projections for the Avondale Water and Sanitation 
District.  

 
Table 7 Population Estimates for Avondale Water and Sanitation District 
 DOLA/ U.S. Census Estimates PACOG Estimates 

Wastewater Providers 1990 2000 2005 2010 2015 2020 2025 2030 2035 
Avondale 1,278 754 715 674 687 701 715 730 744 

 
2.4 Service Area designation 
The service area designated for Avondale is shown in Figure 15.  The facility locations as shown in the 
discharge permit are shown in Figure 16. 

 
Figure 15 Avondale and Ft Reynolds Wastewater Service Area Boundaries 
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Figure 16 WQCD Location Maps of the Avondale and Ft Reynolds Lagoon Systems 
The 2010 Census estimate for the community of Avondale reported a population of 674. Avondale Water 
and Sanitation serves the community of Avondale, some outlying areas and Fort Reynolds. Fort Reynolds 
discharges to a lagoon system separate from the "Avondale proper" lagoon system. The 2000 U.S. Census 
reported a population of 754 for Avondale CDP translating to an 11% decrease in population. The actual 
user population appears to be at approximately 1023 people, compared to the number used in 1993 of 
1365 people (reflecting the -11%). The population trend appears to be on the receding limb of the growth 
curve indicating the movement of people from rural life to urban areas and to areas of job growth and 
potent 
 
The 2000 U.S. Census reported a median household income of $31,071 for Avondale and $41,994 for the 
National average, respectively. The U.S. Census Bureau reported the 2003-2004 Colorado median 
household income to be $52,792. Avondale's median household income is notably lower than both the 
Colorado and National 2000 averages. 
 

2.5 Preferred Wastewater Service and strategies 
 
There is no reuse for the Avondale Water and Sanitation District.  There are no environmental 
components available. 
 
3 Wastewater Characterization 
Avondale Water and Sanitation District wastewater treatment system was reconstructed in 1994 from a 
single cell system to a three-stage stabilization pond system including 3-cell wetlands to improve 
performance of the system. The system has a capacity of 0.11 mgd and its main lagoons can be 
mechanically aerated. The system discharges under NPDES Permit # CO- 0021075 and consists of a 3.9-
acre land application area and chlorine disinfection system. The lagoons are lined with a layer of 
bentonite clay to prevent leaching of untreated wastewater to groundwater and are monitored by a series 
of wells that surround the lagoon and wetland area.  
 
The system does not discharge 5-7 months out of the year due to low flows and when the system does 
discharge; its rate is approximately 0.08 mgd. This is approximately 73% of the rated capacity. Discharge 
calculations are confirmed and can be found in Appendix B. AWS primary wastewater treatment system 



 

17 
 

is in need of several upgrades that directly influence the quality of effluent, capacity, and spill potential 
(age of collection system piping). 
 
3.1 Historical Data EPA ECHO website 
http://echo.epa.gov/detailed_facility_report?fid=110022551521 
 
3.2 Wastewater Flow Projections 
The design capacity of the Avondale wastewater treatment works is 0.1146 million gallons per day 
(MGD) for hydraulic flow (30-day average) and 2lllbs. BODs per day for organic loading (30-day 
average). 
 
The design capacity of the Ft. Reynolds wastewater treatment works is 0.016 million gallons per day 
(MGD) for hydraulic flow (30-day average) and 44.7 lbs. BODs per day for organic loading (30-day 
average). 
 
3.3 Wastewater Self Monitoring 
 
Table 8 Self-Monitoring Results for outfall 300A (Avondale WWTP) 

Parameter # Samples or 
Reporting Periods 

Reported Concentrations 
Average/Minimum/Maximum 

Previous 
Permit Limit 

No. of Limit 
Excursions 

Influent Flow, MGD 24 0.09 0.08 0.12 0.11* 1 
Influent BOD5, mg/l 24 168 136 266 Report 0 
Influent BOD5, lbs/day 24 127 87 221 211* 1 
Influent TSS, mg/l 24 149 112 185 Report 0 

*This is a facility capacity and not a permit limit. 
 

Table 9 Self-Monitoring Results for outfall 300F (Fort Reynolds WWTP) 
Parameter # Samples 

or Reporting 
Periods 

Reported Concentrations 
Average/Minimum/Maximum 

Previous 
Permit 
Limit 

No. of 
Limit 

Excursions 
Influent Flow, MGD 23 0.004 0.004 0.004 0.016* 0 
Influent BOD5, mg/l 23 243 210 296 Report 0 
Influent BOD5, lbs/day 23 7.9 6.5 9.9 44.7* 0 
Influent TSS, mg/l 23 211 169 296 Report 0 

*This is a facility capacity and not a permit limit.  
 

Table 10 Self-Monitoring Results for outfall 001A (discharge to the Green Arroyo) 
Parameter # Samples 

or Reporting 
Periods 

Reported Concentrations 
Average/Minimum/Maximum 

Previous 
Permit 
Limit 

No. of 
Limit 

Excursions 
Effluent Flow, MGD 19 0.06 0.014 0.086 0.11 0 
Effluent CBOD5, mg/l 19 21.6 16 25 30 0 
BOD5 Removal, % 18 86.6 84 91 85 1 
Effluent TSS, mg/l 19 54.1 18 90 105 0 
Fecal Coliform, #/100 ml 19 2,219 219 5,900 6,000 0 
Total Residual Chlorine, mg/l 19 NA NA NA* 0.5 0 
Oil & Grease, mg/l 19 0 0 0 <10 0 
pH, s.u. 19 8.1 7.6 8.5 6.5-9.0 0 

*Did not chlorinate during permit cycle. 
 

3.4 Existing collection system 
The collection system has been in place since the early 1970's. The pipe material is for the most part VCP 
with occasional pieces of PVC. 8" pipe was installed throughout the system. 10" VCP crosses underneath 
U.S. Highway 50 to the lagoons. VCP has a greater potential for infiltration and inflow (l/l) than newer 
sewer materials like PVC. It is estimated that 28,500 gallons or .028 mgd of l/l enter the AWS lagoon 

http://echo.epa.gov/detailed_facility_report?fid=110022551521
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system each day accounting for 35.63% of the inflow. 2 - 8" main lines converge on the south side of U.S. 
Highway 50, Line "A" and Line "B". Line "A" traverses through swamp area and next to small ponds.  
There is no map of the collection system. 
 
3.5 Effluent Limits 
The Avondale permit has effluent limits for three discharge outfall points (Tables 11, 12, and 13). 
Table 11 Effluent Limits for outfall 001A (Avondale WWTP) 
Parameter Limit Rationale 
Flow, MGD 0.1146 a Design Capacity 
BOD5, mg/l 30/45 b State Effluent Regulations 
TSS, mg/l 105/160 b State Effluent Regulations 
Fecal Coliform, no/100 ml – through 6/30/06 6,000/12,000 e Interim Limit 
Fecal Coliform, no/100 ml – beginning 7/1/06 200/400 Fecal Coliform Policy 
Total Residual Chlorine, mg/l 0.5 c State Effluent Limitations 
pH, s.u. 6.5-9.0 d Water Quality Standards 
Oil and Grease, mg/l 10 c State Effluent Regulations 
a  30-day average,   b  30-day average/7-day average,   c  Daily Maximum 
d  Minimum/Maximum,   e  30-day geometric mean/7-day geometric mean 
 
Table 12 Effluent Limits for outfall 001B (Avondale WWTP Land Application) 

Parameter Limit Rationale 
Flow, MGD Report a Land Application Condition 

a  30-day average 
 
Table 13 Effluent Limits for outfall 002A (Ft. Reynolds WWTP) 
Parameter Limit Rationale 
Flow, MGD 0.016 a Design Capacity 
BOD5, mg/l 30/45 b State Effluent Regulations 
Total Suspended Solids, mg/l 105/160 b State Effluent Regulations 
Fecal Coliform, no/100 ml 2,000/4,000 e Fecal Coliform Policy 
Total Residual Chlorine, mg/l 0.5 c State Effluent Limitations 
pH, s.u. 6.5-9.0 d Water Quality Standards 
Oil and Grease, mg/l 10 c State Effluent Regulations 

a  30-day average,   b  30-day average/7-day average,   c  Daily Maximum 
d  Minimum/ Maximum,   e  30-day geometric mean/7-day geometric mean 
 
3.5.1 Three Year Compliance Status by Quarter 
The Avondale facilities are listed as having 12 non-compliance violations over the last 12 quarters (Table 
14) for problems with the submittal of DMRs, including parameter listing values. These compliance 
violations were listed as not significant orange category II, so no enforcement action was taken.  Eleven 
of the compliance issues are listed as resolved. 
 
EPA defines permit violations as non-compliance with one or more legally enforceable obligations by a 
regulated entity, as determined by a responsible authority. Included in this category are violations of 
legally enforceable obligations under pre-existing Final Orders (e.g., violations of compliance schedules 
included in enforcement orders).  SNC/RNC History (Significant Non-compliance/Reportable Non-
compliance Status) for major facilities (or Facility Status for minor facilities).  R = RNC/Category II - R 
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= Resolved - the facility has returned to compliance with its permit conditions, either with or without 
issuance of an enforcement action. 
 
Table 14 Compliance Issues 

Statute Program/Pollutant/Violation 
Type QTR 1 (2011Q1) QTR 2 (2011Q2) QTR 3 (2011Q3) 

 CWA 
(Source ID: CO0021075) 

01/01-03/31 2011 04/01-06/30 2011 07/01-09/30 2011 

  Facility-Level Status In Viol– 
(R(Resolved) 

In Viol– 
(R(Resolved) In Viol– (R(Resolved) 

Statute Program/Pollutant/Violation 
Type QTR 4 (2011Q4) QTR 5 (2012Q1) QTR 6 (2012Q2) 

 CWA 
(Source ID: CO0021075) 

10/01-12/31 2011 01/01-03/31 2012 04/01-06/30 2012 

  Facility-Level Status In Viol– 
(R(Resolved) 

In Viol– 
(R(Resolved) In Viol– (R(Resolved) 

Statute Program/Pollutant/Violation 
Type QTR 7 (2012Q3) QTR 8 (2012Q4) QTR 9 (2013Q1) 

 CWA 
(Source ID: CO0021075) 

07/01-09/30 2012 10/01-12/31 2012 01/01-03/31 2013 

  Facility-Level Status In Viol– 
(R(Resolved) 

In Viol– 
(R(Resolved) In Viol– (R(Resolved) 

Statute Program/Pollutant/Violation 
Type QTR 10 (2013Q2) QTR 11 (2013Q3) QTR 12 (2013Q4) 

 CWA 
(Source ID: CO0021075) 

04/01-06/30 2013 07/01-09/30 2013 10/01-12/31 2013 

  Facility-Level Status In Viol– 
(R(Resolved) 

In Viol– 
(R(Resolved) In Viol– (N report) 

 
3.6 Proposed System Upgrades, if appropriate 
There are no proposed system upgrades.  However, the Ft. Reynolds Lagoon system is in need of 
maintenance. 

 
3.7 Treatment Process 
Lagoon: A three-stage stabilization pond system including 3-cell wetlands.  The system has a capacity of 
0.11 mgd and its main lagoons can be mechanically aerate 
 
Wetlands: As stated above, the system contains a 3-cell wetlands system originally designed to improve 
system performance and effluent discharge.  Since their construction, the man made wetland cells have 
been degraded to virtually additional holding cells due to rodents eating the vegetation.  The wetland 
system is classified as a free water surface (FWS) system and should contain the needed aquatic plants 
necessary for additional nutrient removal.   
 
3.8 Biosolids Handling 
There is no biosolids handling requirements for the Avondale or Ft. Reynolds lagoon systems. 
 
3.9 Odor Control 
There is no odor control necessary for the Avondale or Ft. Reynolds lagoon systems. 
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4 Water Quality Characterization 
The Water Quality Control Division completed a water quality assessment Green Arroyo and Unnamed 
Tributaries and Avondale Water and Sanitation District WWTF’s (WQCD CO-0021075), which attached 
as a technical appendix. The WQA was prepared to facilitate issuance of the Colorado Discharge Permit 
System (CDPS) permit for the Avondale Water and Sanitation District’s Avondale, and Ft. Reynolds 
WWTF’s, CDPS Permit No. CO-0021075, and is intended to determine the assimilative capacities 
available to both facilities for pollutants of concern. 
 
An assessment of the stream standards, low flow data, and ambient stream data has been performed to 
determine the assimilative capacities for the Green Arroyo for potential pollutants of concern.  Since the 
receiving water is Use Protected, an antidegradation review is not required pursuant to section 31.8(2)(b) 
of The Basic Standards and Methodologies for Surface Water. 
 
Ground Water Monitoring – Due to the fact that the following compliance item was not completed 
during the course of the previous permit period in violation of the permit conditions, a continuation of this 
compliance schedule will be included in this permitting cycle.  It is expected that the Permittee will make 
every effort to complete this item in the time allotted.  The Permittee will develop a sampling protocol for 
the ground water monitoring wells as outlined in the following table. 
  
Code 

 
Event 

 
Permit Citation 

 
Due Date  

14099 
 
The permittee must develop and implement a sampling 
protocol for the monitoring wells.  The permittee is to use the 
outline found in the permit in Part I.C. as a guide to formulate 
the sampling protocol.  Once the protocol is written, the 
document is to be submitted to the Division for review and 
approval.  The approved document is to be implemented each 
time ground water samples are taken. 

 
Part I.A.8. 

 
08/31/06 

 
Meet Final Fecal Coliform Limits - A compliance schedule will be required for the Avondale facility to 
meet final fecal coliform limits. 

  
Code 

 
Event 

 
Permit Citation 

 
Due Date  

05699 
 
The Permittee must instigate the use of the previously installed 
chlorine disinfection equipment at the facility in order to meet 
fecal coliform limits at Outfall 001A. 

 
Part I.A.8. 

 
06/30/06 

5 Management & Financial Plans 
Avondale is a Special Service District and governmental subdivision of the State of Colorado, which 
entitles them to borrow money and incur debt and to issue bonds. In addition, the District has the power to 
collect "ad valorem" taxes on and against all taxable property within the District. Bond debt is incurred in 
the water general fund as well as loan debt. The complete AWS general fund budget and water enterprise 
budget can be seen in Appendix.  The district has three full time employees and a Class C wastewater 
treatment operator employed part time. 
 
Avondale's monthly wastewater fee is $19.33 per service, which is 24% higher than that of the statewide 
average (statewide average provided by Department of Local Affairs, or DOLA). The Colorado statewide 
monthly average is $15.55 per service. Presently, AWS bills 278 active taps.  Avondale is proactive in 
recognizing the need for the recommended system upgrades, however, they are unable to fund the 
associated capital expenses.  Therefore, the Town is will actively pursuing funding assistance. 
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I. INTRODUCTION 

The community of Avondale is located in eastern Pueblo County, Colorado. It 

is predominately surrounded by farms and ranches with only local type 

business (small stores, cafe's) supporting its residents. The majority of 

Avondale residents commute back and forth to Pueblo to work. However, 

some remain and work locally on the farms and businesses. According to 

Census figures, the Town has had negative growth over the past 10 years. 

Avondale Water and Sanitation is a special service district and governmental 

subdivision of the State of Colorado, formed to collect wastewater (and 

distribute potable water) for residents of Avondale, Colorado. The District 

serves approximately 1023 people in Avondale and Orchard Park (278 taps or 

3.7 persons / household, 2000 Census numbers) with the Avondale lagoon 

facility. The District also operates a non-discharging lagoon in the Fort 

Reynolds area (1.5 miles east of Avondale lagoons). Outlying areas around 

Avondale that are not services by domestic wastewater taps and other 

dwellings within the area are utilizing ISDS treatment. The District is in need of 

system upgrades that include measures to improve effluent quality and system 

reliability. 

Presently, the wastewater treatment facility (lagoon system and wetland cells) 

is compliant with Colorado Department of Public Health and Environment 

(CDPHE) regulations; however, upgrades to the wastewater treatment facility 
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as well as minor improvements to the collection system are needed which will 

be elaborated upon throughout this report. 

This Preliminary Engineering Report (PER) describes the planning area, 

existing facilities, need for the project, and proposed upgrades, in particular 

for the Avondale lagoons. Fort Reynolds facilities will be mentioned, however 

at this point of time will not be included in the report. 

II. PROJECT PLANNING AREA 

A. Location 

Avondale is located in Pueblo County, roughly 15 miles east of Pueblo on U.S. 

Highway 50 (refer to Appendix A for a vicinity map). The Town sits at an 

elevation of roughly 4500 feet. Project limits are within and outside of 

Avondale proper. 

B. Environmental Resources Present 

The community of Avondale is located in rural Pueblo County. Most of the 

construction alternatives in this report do not infringe upon areas of 

environmental significance, as all the potential improvement areas have been 

previously disturbed. Manmade wetlands (3 cells) are utilized as the final 

treatment option of wastewater effluent; however, the full benefits of wetlands 
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are not possible due to lack of vegetation. Waterfowl frequent the waters of 

the entire lagoon system. As is typical to any riparian system, flora and fauna 

specific to the lower reaches of the Arkansas River surround the area. 

Currently, the project lies in the Zone X designation of Pueblo County 

Community Panel 0801470400B and is outside the limits of the 100 year 

floodplain (refer to Appendix C for the Flood Insurance Rate Map). Treated 

wastewater effluent is discharged to Green Arroyo then the Collier Ditch and 

ultimately the Arkansas River. Construction alternatives discuss the re

building of the wetlands, as they presently do not contain the typical wetland 

plants due to rodents eating the plantings at their roots. It is anticipated that 

rebuilding the wetlands will further the enhancement of effluent quality, and 

provide typical environments to animals not currently residing in the wetland 

ponds. 

Water Quality Data Under Pueblo Counties Section 208 Water Quality 

Management Plan 

WQCD Stream Segment Description: Lower Arkansas River No. 1 

Adopted Stream Segment Classification: Agriculture, Domestic Water Supply, 

Recreation - Class 2, Warm Water Aquatic Life - Class 2, Use Protected 
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C. Growth Areas and Population Trends 

The 2010 Census estimate for the community of Avondale reported a 

population of 674. Avondale Water and Sanitation serves the community of 

Avondale, some outlying areas and Fort Reynolds. Fort Reynolds discharges 

to a lagoon system separate from the "Avondale proper" lagoon system. The 

2000 U.S. Census reported a population of 754 for Avondale CDP translating 

to an 11% decrease in population. The actual user population appears to be 

at approximately 1023 people, compared to the number used in 1993 of 1365 

people (reflecting the -11%). The population trend appears to be on the 

receding limb of the growth curve indicating the movement of people from rural 

life to urban areas and to areas of job growth and potential. 

D. Economic Demographics: 

The 2000 U.S. Census reported a median household income of $31,071 for 

Avondale and $41,994 for the National average, respectively. The U.S. 

Census Bureau reported the 2003-2004 Colorado median household income 

to be $52,792. Avondale's median household income is notably lower than 

both the Colorado and National 2000 averages. 
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III. Technical, Managerial and Financial Capacity 

A. Technical Capacity 

Avondale Water and Sanitation District wastewater treatment system was re

constructed in 1994 from a single cell system to a three-stage stabilization 

pond system including 3-cell wetlands to improve performance of the system. 

The system has a capacity of 0.11 mgd and its main lagoons can be 

mechanically aerated. The system discharges under NPDES Permit # CO-

0021075 and consists of a 3.9-acre land application area and chlorine 

disinfection system. The lagoons are lined with a layer of bentonite clay to 

prevent leaching of untreated wastewater to groundwater and is monitored by 

a series of wells that surround the lagoon and wetland area. The system does 

not discharge 5-7 months out of the year due to low flows and when the 

system does discharge; its rate is approximately 0.08 mgd. This is 

approximately 73% of the rated capacity. Discharge calculations are confirmed 

and can be found in Appendix B. AWS primary wastewater treatment system 

is in need of several upgrades that directly influence the quality of effluent, 

capacity, and spill potential (age of collection system piping). 
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Wetlands: As stated above, the system contains a 3-cell wetlands system 

originally designed to improve system performance and effluent discharge. 

Since their construction, the man made wetland cells have been degraded to 

virtually additional holding cells due to rodents eating the vegetation. The 

wetland system is classified as a free water surface (FWS) system and should 

contain the needed aquatic plants necessary for additional nutrient removal. 

Collection System: The collection system has been in place since the early 

1970's. The pipe material is for the most part VCP with occasional pieces of 

PVC. 8" pipe was installed throughout the system. 10" VCP crosses 

underneath U.S. Highway 50 to the lagoons. VCP has a greater potential for 

infiltration and inflow (l/l) than newer sewer materials like PVC. It is estimated 

that 28,500 gallons or .028 mgd of l/l enter the AWS lagoon system each day 

accounting for 35.63% of the inflow. 2 - 8" main lines converge on the south 

side of U.S. Highway 50, Line "A" and Line "B". Line "A" traverses through 

swamp area and next to small ponds. 
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B. Managerial and Financial Capacity 

AWS is a Special Service District and governmental subdivision of the State of 

Colorado, which entitles them to borrow money and incur debt and to issue 

bonds. In addition, the District has the power to collect "ad valorem" taxes on 

and against all taxable property within the District. Bond debt is incurred in the 

water general fund as well as loan debt. The complete AWS general fund 

budget and water enterprise budget can be seen in Appendix D. The district 

has three full time employees and a Class C wastewater treatment operator 

employed part time. 

Wastewater Rates: 

Avondale's monthly wastewater fee is $19.33 per service, which is 24% higher 

than that of the statewide average (statewide average provided by Department 

of Local Affairs, or DOLA). The Colorado statewide monthly average is $15.55 

per service. Presently, AWS bills 278 active taps. 

Avondale is proactive in recognizing the need for the recommended system 

upgrades, however, they are unable to fund the associated capital expenses. 

Therefore, the Town is will actively pursuing funding assistance. 
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III. NEED FOR THE PROJECT 

A. Growth 

As previously addressed, the lagoon system was re-vamped in 1994 from a 

single one cell lagoon to a 3-cell system with additional secondary treatment in 

the form of a 3-cell (in series) wetlands. The system is at 73% capacity of the 

design capacity of 0.11 mgd. The system has not changed substantially the 

past 15 years probably due to the stagnant growth in the area. Growth in the 

area is projected to decrease within the next 20 years unless a significant 

factor such as a major employer would locate to the Avondale area. For the 

purpose of the PER it will be assumed that the 2 large lagoons and quiescent 

pond are functioning as intended and are not in need of upgrade. Past studies 

have shown the capacity of the lagoon hovering around 80% and up to 90%, 

however, decreases in population have brought that number down below the 

80% threshold for re-design. Any growth in the Avondale area should be 

examined to determine the effects on the lagoons. The additional intended 

treatment of the wetlands can be utilized to increase the lagoon capacity if flow 

could be directed between lagoons and the wetlands, thereby decreasing the 

detention time of the lagoons. Table 1 (Appendix E) of the CDPHE 96-01 

recommends 40-15 Acres/mgd for basic treatment. 

2010J7 -8- Community of Avondale 
Wastewater Preliminary Engineering Report 



Given: .02 mgd wastewater influent diverted after 2.5/days detention time (by 

use of valving and gates). 

.02 mgd x an average of 28 Acres/mgd = 0.56 Acres. The current wetland cell 

configuration contains 1.24 surface acres. The basic additional treatment 

contributed by the subsurface wetland cells would translate into an increase of 

capacity for the system as a whole of 50% or .17 mgd. Secondary treatment 

in the wetlands system would require a surface area of 15 Acres/mgd or 

.02mgd x 15 = 0.30 Acres. 

B. Health 

Presently no health concerns exist. The modification of the lagoon wetland 

system has no effect on human health, only those inherent dangers that exist for 

maintenance personnel. The lagoons and wetlands are fenced around the 

perimeter. The lagoons are also located out of the 100 year flood zone. 

C. System Operation and Maintenance (O&M) 

Operation and maintenance costs for wetlands are comparable to those of 

lagoon systems. The time consuming aspects include muskrat, mosquito and 

invasive plant control. According to the Constructed Wetlands Treatment of 

Municipal Waters (EPA, 2000), maintenance costs range from $.04 to $.08 per 

1000 gallons of treated water. Utilizing an average of $0.06/day at 0.08 MGD 

or 80,000 gal/day, maintenance costs amount to $4.80/day or approximately 
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$150.00/month or $1800.007year. Estimated expenditures would have to 

increase by this amount, which would be recorded in the Sanitation General 

Fund. 

IV. Selective Alternative 

The subsurface flow (SF) wetland is specifically designed for the treatment or 

polishing of some type of wastewater and are typically constructed as a bed or 

channel containing appropriate media. Coarse rock, gravel, sand and other soils 

are used, but a gravel medium is most common. The medium is typically planted 

with the same types of emergent vegetation present in marshes, and the water 

surface is designed to remain below the top surface of the medium. The main 

advantages of this subsurface water level are prevention of mosquitoes and 

odors, and elimination of the risk of public contact with the partially treated 

wastewater. In contrast, the water surface in natural marshes and free water 

surface (FWS) constructed wetlands is exposed to the atmosphere with the 

attendant risk of mosquitoes and public access. Physical, chemical, and 

biochemical reactions all contribute to water quality improvement in these 

wetland systems. The biological reactions are believed due to the activity of 

microorganisms attached to the available submerged substrate surfaces. In the 

case of FWS wetlands, these substrates are the submerged portion of the living 

plants, the plant litter, and the benthic soil layer. 
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In SF wetlands, the available submerged substrate includes the plant roots 

growing in the media, and the surfaces of the media themselves. Since the 

media surface area in a SF wetland can far exceed the available substrate in a 

FWS wetland, the microbial reaction rates in a SF wetland can be higher than a 

FWS wetland for most contaminants. As a result, a SF wetland can be smaller 

than the FWS type for the same flow rate and most effluent water quality goals. 

The depth of the media in these SF wetlands has ranged from 0.3 to 0.9 meters 

(1 to 3 feet) with 0.6 meters (2 feet) being most common. The size of the media 

in use in the U.S. ranges from fine gravel (>0.6 centimeters or> 0.25 in.) to large 

crushed rock (>15.2 centimeters or>6 in.); A combination of sizes from 1.3 

centimeters to 3.8 centimeters (0.5 to 1.5 inches) are most typically used. This 

gravel medium should be clean, hard, durable stone capable of retaining it's 

shape and the permeability of the wetland bed over the long term. The most 

commonly used emergent vegetation in SF wetlands include cattail (Typha 

spp.), bulrush (Scirpus spp.), and reeds (Phragmites spp.) In areas where 

muskrat or nutria are found, experience has shown that these animals, using 

the plants for food and nesting material, can completely destroy a stand of 

cattails or bulrush planted in a constructed wetland. The vegetation on a SF 

wetland bed is not a major factor in nutrient removal by the system and does not 

require harvesting. In cold climates, the accumulating plant litter on top of the 

gravel bed provides useful thermal insulation during the winter months. 
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The submerged plant roots do provide substrate for microbial processes and 

since most emergent macrophytes can transmit oxygen from the leaves to their 

roots, there are aerobic microsites on the rhizome and root surfaces. The 

remainder of the submerged environment in the SF wetland tends to be devoid 

of oxygen. This general lack of available oxygen limits the biological removal of 

ammonia nitrogen (NH3/NH4 - N) via nitrification in these SF wetlands, but the 

system is still very effective for removal of BOD, TSS, metals, and some priority 

pollutant organics since their treatment can occur under either aerobic or anoxic 

conditions. 

In addition to the reconfiguration or refurbishment of the existing wetland 

ponds from a free water surface configuration to a subsurface flow type 

configuration, effluent piping leading from the wetland flow control pits and 

effluent piping from the polishing pond will need to be "jet-out" due to 

accumulation of deposited bio-mass materials. Depending on survey data and 

elevations of flow control devices, new slide gate flow control may have to be 

installed at the devices. See Appendix G and H for additional diagrams. 
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V. ALTERNATIVES 

Additional alternatives were examined throughout the PER process to 

ascertain any contribution to district growth, health and O&M costs. 

Alternatives examined included: 

A. Do Nothing 

The "do - nothing" alternative exposes Avondale Water and Sanitation 

District to potential non compliance issues with CDPHE, in particular, 

any increase in district growth that would trigger the design capacity 

upgrade. The existing system is not performing as was designed with 

the addition of the polishing pond and three-wetland system. The 

current system is performing as ponds in parallel, adding some 

additional capacity to the existing lagoons, however, it is unlikely the 

system is realizing the full benefit of contaminate removal including 

heavy metals, and possibly ammonia. 

B. Re-Vegetate Existing Wetlands 

Under this alternative, the existing free water surface wetland cells 

would be re-planted with species typical of wetlands, cattails and reeds. 

This system of wetlands proved to be somewhat problematic in the past 

due to muskrats eating the vegetation roots. It is believed that keeping 

the plants at the surface will discourage muskrat population. 
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VI. FINAL RECOMMENDATION 

The final recommendation for the wastewater treatment system is to convert 

the existing free water surface wetland system to a surface flow system. The 

following are key benefits to this recommendation: 

o Relatively low improvement capital costs 

o Low O&M, resulting in minimal need for fee adjustment 

This recommendation will prove to be beneficial, not only in operational and 

maintenance aspects, but also most importantly, to allow growth and 

confidence in the treatment of wastewater from the residents of Avondale. 

Cost analysis of alternatives found in Appendix F. 
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WATER QUALITY ASSESSMENT 
GREEN ARROYO AND UNNAMED TRIBUTARIES 

AVONDALE WATER AND SANITATION DISTRICT WWTF’S 
 

Table 1 
Assessment Summary-Avondale WWTF 

Name of Facility Avondale Water and Sanitation District Avondale WWTF 
CDPS Number CO-0021075 
WBID - Stream 
Segment 

Arkansas River Basin, Middle Arkansas Sub-basin, Stream Segment 04d: All 
tributaries, including wetlands, to the Arkansas River and Pueblo Reservoir 
from the inlet to Pueblo Reservoir to the Colorado Canal headgate, except for 
specific listings in the Fountain Creek Subbasin and in Segments 4a, 4b, 4c, 5 
through 18. 
COARMA04d  

Classifications Aquatic Life Warm 2 
Recreation 1a 
Agriculture 

Designation Use Protected 
 

Table 2 
Assessment Summary-Ft. Reynolds WWTF 

Name of Facility Avondale Water and Sanitation District Fort Reynolds WWTF 
CDPS Number CO-0021075 
WBID - Stream 
Segment 

All tributaries to the Arkansas River, including wetlands, all lakes and 
reservoirs, from the Colorado Canal headgate to the Colorado/Kansas border 
except for specific listings in segments 2b, 3 through 13, and Middle 
Arkansas Basin listings. 
COARLA02a 

Classifications Aquatic Life Warm 2 
Recreation 2 
Agriculture 

Designation Use Protected 
 
I. Introduction 
The Colorado Department of Public Health and Environment (CDPHE) Water Quality Control 
Division (WQCD) developed the water quality assessment (WQA) of Green Arroyo and unnamed 
tributaries near the Avondale Water and Sanitation District’s Avondale, and Ft. Reynolds 
Wastewater Treatment Facilities (WWTF).  The WQA was prepared to facilitate issuance of the 
Colorado Discharge Permit System (CDPS) permit for the Avondale Water and Sanitation District’s 
Avondale, and Ft. Reynolds WWTF’s, CDPS Permit No. CO-0021075, and is intended to determine 
the assimilative capacities available to both facilities for pollutants of concern.  Figure 1 contains a 
map of the study area evaluated as part of this WQA. 
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The Avondale WWTF discharges to Green Arroyo which then empties into the Collier Ditch.  Green 
Arroyo is a dry/zero low flow tributary to the Arkansas River.  From the point of discharge into 
Green Arroyo and where the Collier Ditch empties into the Arkansas River is approximately 2 miles. 
 Because of the low discharge volume and distance no flow from the WWTF makes it to the 
Arkansas River.  The discharge from Ft. Reynolds WWTF is to “infiltration lagoons” located in the 
alluvium of unnamed dry/zero low flow tributaries of the Arkansas River.  Because of the low 
discharge volume and distance no flow from the WWTF makes it to the Arkansas River.  Both 
segments are designated “Use Protected.”  The ratio of the low flows of both Green Arroyo and 
unnamed tributaries to the Avondale Water and Sanitation District’s WWTF’s design flow’s are 0:1. 
 The nearest upstream and downstream facilities had no impact on the assimilative capacities 
available to either the Avondale or Ft. Reynolds WWTF’s.  Both, the Avondale WWTF and the Ft. 
Reynolds WWTF are under the auspices of one permit, CO-0021075.  Therefore, both facilities are 
addressed in this WQA. 
 
The Avondale WWTF is the sole known point source contributor to Green Arroyo.  Thus, the 
findings of this assessment indicate that there is no dilution, no other sources of pollutants of 
concern, and that assimilative capacities are equal to the in-stream standards applied to the Avondale 
WWTF effluent discharge.   
 
Information used in this assessment includes data gathered from the Avondale Water and Sanitation 
District, and the WQCD.  The data used in the assessment consist of the best information available at 
the time of preparation of this WQA.   
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II. Water Quality 
The Avondale WWTF discharges to Water Body Identification (WBID) stream segment 
COARMA04d, which is the Arkansas River Basin, Middle Arkansas Sub-basin, Stream Segment 
04d.  This segment is composed of “All tributaries, including wetlands, to the Arkansas River and 
Pueblo Reservoir from the inlet to Pueblo Reservoir to the Colorado Canal headgate, except for 
specific listings in the Fountain Creek Subbasin and in Segments 4a, 4b, 4c, 5 through 18.”  Stream 
segment COARMA04d is classified for: 
 

• Aquatic Life Warm 2 
• Recreation 1a  
• Agriculture 

 
The Ft. Reynolds WWTF discharges to the alluvium of streams in WBID stream segment 
COARLA02a, which is the Arkansas River Basin, Lower Arkansas Subbasin, Stream Segment 02a.  
This segment is composed of “All tributaries to the Arkansas River, including wetlands, all lakes and 
reservoirs, from the Colorado Canal headgate to the Colorado/Kansas border except for specific 
listings in segments 2b, 3 through 13, and Middle Arkansas Basin listings.”  Stream Segment 
COARLA02a is classified for: 
 

• Aquatic Life Warm 2 
• Recreation 2 
• Agriculture 

 
Numeric standards are developed on a basin-specific basis and are adopted for stream segments by 
the Water Quality Control Commission.  To simplify the listing of the segment-specific standards, 
many of the aquatic life standards are contained in a table at the beginning of each chapter of the 
regulations.  The standards in Table 3a have been assigned to stream segment COARMA04d, and the 
standards in Table 3b have been assigned to stream segment COARLA02a, in accordance with the 
Classifications and Numeric Standards for Arkansas River Basin. 
 
 

Table 3a 

In-stream Standards for Stream Segment COARMA04d 
Physical and Biological 

Dissolved Oxygen (DO) = 5 mg/l, minimum 
pH = 6.5 - 9 su 

Fecal Coliform = 200 colonies/100 ml 
Escherichia coli = 126 colonies/100 ml 

Inorganic 
Free Cyanide acute = 0.2 mg/l 

Boron chronic = 0.75 mg/l 
Nitrite = 10 mg/l 
Nitrate =100 mg/l 

Metals 
Total Recoverable Arsenic acute = 100 µg/l 
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Total Recoverable Cadmium chronic = 10 µg/l 
Total recoverable Trivalent Chromium chronic = 100 µg/l 

Total Recoverable Hexavalent Chromium chronic = 100 µg/l 
Total Recoverable Copper chronic = 200 µg/l 
Total Recoverable Lead chronic = 100 µg/l 
Total recoverable Nickel chronic = 200 µg/l 

Total Recoverable Selenium chronic = 20 µg/l 
Total Recoverable Zinc chronic = 2000 µg/l 

 

Table 3b 

In-stream Standards for Stream Segment COARLA02a 
Physical and Biological 

Dissolved Oxygen (DO) = 5 mg/l, minimum 
pH = 6.5 - 9 su 

Fecal Coliform = 2000 colonies/100 ml 
Escherichia coli = 630 colonies/100 ml 

Inorganic 
Free Cyanide acute = 0.2 mg/l 

Boron chronic = 0.75 mg/l 
Nitrite = 10 mg/l 
Nitrate =100 mg/l 

Metals 
Total Recoverable Arsenic acute = 100 µg/l 

Total Recoverable Cadmium chronic = 10 µg/l 
Total recoverable Trivalent Chromium chronic = 100 µg/l 

Total Recoverable Hexavalent Chromium chronic = 100 µg/l 
Total Recoverable Copper chronic = 200 µg/l 
Total Recoverable Lead chronic = 100 µg/l 
Total recoverable Nickel chronic = 200 µg/l 

Total Recoverable Selenium chronic = 20 µg/l 
Total Recoverable Zinc chronic = 2000 µg/l 

 
Ambient Water Quality 
The WQCD evaluates ambient water quality based on a variety of statistical methods as prescribed in 
Section 31.8(2)(a)(i) and 31.8(2)(b)(i)(B) of the Colorado Department of Public Health and 
Environment Water Quality Control Commission Regulation No. 31.  The ambient water quality was 
not assessed for Green Arroyo or unnamed tributaries for Ft. Reynolds WWTF infiltration lagoons 
because the background in-stream low flow condition is zero, and because no ambient water quality 
data are available upstream of the WWTF’s discharge points.   
 
III.  Water Quantity 
The Colorado Regulations specify the use of low flow conditions when establishing water quality 
based effluent limitations, specifically the acute and chronic low flows.  The acute low flow, referred 
to as 1E3, represents the one-day low flow recurring in a three-year interval.  The chronic low flow, 
30E3, represents the 30-day average low flow recurring in a three-year interval.   
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Low Flow Analysis 
Although there may be periodic flow in Green Arroyo and the unnamed tributaries upstream of the 
Avondale Water and Sanitation District’s WWTF’s, the 1E3 and 30E3 monthly low flows are set at 
zero, for both WWTF’s as shown in Table 4.  
 

Table 4 

Low Flows for Green Arroyo at the Avondale Water and Sanitation District WWTF 
and Ft. Reynolds WWTF 

Low Flow 
(cfs) Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1E3  Acute 0 0 0 0 0 0 0 0 0 0 0 0 0 
30E3 Chronic 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
IV. Technical Analysis 
In-stream background data and low flows evaluated in Sections II and III are ultimately used to 
determine the assimilative capacity of Green Arroyo and unnamed tributaries for the Avondale Water 
and Sanitation District’s WWTF’s for pollutants of concern.  For all parameters except ammonia, it 
is the WQCD’s approach to conduct a technical analysis of stream assimilation capacity using the 
lowest of the monthly low flows (referred to as the annual low flow) as calculated in the low flow 
analysis.  For ammonia, it is the standard procedure of the WQCD to determine assimilative 
capacities for each month using the monthly low flows calculated in the low flow analysis, as the 
regulations allow the use of seasonal flows when establishing assimilative capacities. 
 
The WQCD’s standard analysis consists of steady-state, mass-balance calculations for most 
pollutants and modeling for pollutants such as ammonia.  The mass-balance equation is used by the 
WQCD to calculate the maximum allowable concentration of pollutants in the effluent, and accounts 
for the upstream concentration of a pollutant at the existing quality, critical low flow (minimal 
dilution), effluent flow and the water quality standard.  The mass-balance equation is expressed as: 
 

2

1133
2

Q
QMQMM −

=  

 
Where, 
 

Q1  = Upstream low flow (1E3 or 30E3)  
Q2  = Average daily effluent flow (design capacity)  
Q3  = Downstream flow (Q1 + Q2)  
M1  = In-stream background pollutant concentrations at the existing quality 
M2  = Calculated maximum allowable effluent pollutant concentration 
M3  = Maximum allowable in-stream pollutant concentration (water quality standards) 

 
When Q1 equals zero, Q2 equals Q3, and the following results: 
 

32 MM =  
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Because the low flow (Q1) for Green Arroyo and Ft. Reynolds infiltration lagoons is zero, the 
assimilative capacity of Green Arroyo and Ft. Reynolds for the pollutants of concern is equal to the 
in-stream water quality standards. 
 
Pollutants Evaluated  
The following parameters were identified by the WQCD as pollutants to be evaluated for this 
facility: 
 

• Fecal Coliform 
• Escherichia coli 

 
There are no in-stream standards for ammonia or total residual chlorine.  Therefore, total ammonia 
and total residual chlorine were not evaluated in this WQA. 
 
Based upon the size of the discharge, the lack of industrial contributors, dilution provided by the 
receiving stream and the fact that no unusually high metals concentrations are expected to be found 
in the wastewater effluent, metals are not evaluated in this water quality assessment.   
 
During assessment of the facility, nearby facilities, no additional parameters were identified as 
pollutants of concern.  
 
Avondale Water and Sanitation District Avondale WWTF 
The Avondale WWTF is located at Section 9, T21S, R62W, and Section 11, T21S, R62W in Pueblo 
County.  The current design capacity of the facility is 0.1146 MGD (0.18 cfs).  Wastewater treatment 
is accomplished using aerated lagoons.  The technical analyses that follow include assessments of the 
assimilative capacity based on this design capacity.  
 
Avondale Water and Sanitation District Ft. Reynolds WWTF 
The Ft. Reynolds WWTF is located at Section 11, T21S, and R62W, in Pueblo County.  The current 
design capacity of the facility is 0.016 MGD (0.025 cfs).  Wastewater treatment is accomplished 
using aerated/infiltration lagoons.  The technical analyses that follow include assessments of the 
assimilative capacity based on this design capacity.  
 
Nearby Sources  
No known point sources of pollution were identified on Green Arroyo or unnamed tributaries.  Non-
point sources of pollution were not considered in this assessment. 
 
Water Supply 
Water supply is not a classification for these WBID’s.  Therefore, water supply parameters are not 
addressed in this WQA. 
 
Fecal Coliform and E. coli 
There are no known point sources discharging fecal coliform and/or E. coli within one mile of the 
Avondale Water and Sanitation District WWTF’s.  Thus, fecal coliform and E. Coli. assimilative 
capacities were evaluated separately. 
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It is the standard approach of the WQCD to perform a mass-balance check to determine if fecal 
coliform standards are exceeded.  WQCD procedure specifies that checks are conducted using only 
the chronic low flow as set out in Section III.  Using the mass-balance equation provided in the 
beginning of Section IV, the background concentration contained in Section II, and the in-stream 
standards for fecal coliform shown in Section II, checks for fecal coliform were conducted.  The data 
used and the resulting calculations of the allowable discharge concentration, M2, are set forth below 
in Tables 5 and 6. 
 

Table 5 
Assimilative Capacity for Fecal Coliform and E. Coli. 

for the Avondale WWTF 

Parameter Q1 (cfs) Q2 (cfs) Q3 (cfs) M1 (#/100 
ml) 

M3 (#/100 
ml) 

M2 (#/100 
ml) 

Fecal Coliform 0 0.18 0.18 0 200 200 
E. Coli 0 0.18 0.18 0 126 126 
 
The full assimilative capacity of the stream for fecal coliform was determined to equal the in-stream 
water quality standards of 200 colonies/100 ml (chronic), and 126 colonies/100 ml for E. Coli. 
(chronic).   
 

Table 6 
Assimilative Capacity for Fecal Coliform and E. Coli. 

for the Ft. Reynolds WWTF 

Parameter Q1 (cfs) Q2 (cfs) Q3 (cfs) M1 (#/100 
ml) 

M3 (#/100 
ml) 

M2 (#/100 
ml) 

Fecal Coliform 0 0.025 0.025 0 2000 2000 
E. Coli 0 0.025 0.025 0 630 630 
 
The full assimilative capacity of the stream for fecal coliform was determined to equal the in-stream 
water quality standards of 2000 colonies/100 ml (chronic), and 630 colonies/100 ml for E. Coli. 
(chronic).   
  
V.  Antidegradation Review 
As set out in The Basic Standards and Methodologies of Surface Water, Section 31.8(2)(b), an 
antidegradation analysis is required except in cases where the receiving water is designated as “Use 
Protected.”  Note that “Use Protected” waters are waters “that the Commission has determined do 
not warrant the special protection provided by the outstanding waters designation or the 
antidegradation review process” as set out in Section 31.8(2)(b).  The antidegradation section of the 
regulation became effective in December 2000, and therefore antidegradation considerations are 
applicable to this WQA.  
 
According to the Classifications and Numeric Standards for Arkansas River Basin, stream segment 
COARMA04d is Use Protected. Because the receiving waters are designated as Use Protected, no 
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antidegradation review is necessary in accordance with the regulations.  Thus, for purposes of this 
WQA, antidegradation review requirements have been met and no further antidegradation evaluation 
is necessary.  
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