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1 Facility Summary  
The Town of Boone has had central permitted wastewater service since 1964 (Figure 1).  The 
Boone Sanitation District operated the original sanitary sewage collection system, single lift 
station and the two cell stabilization ponds (construction in late 1963). The special district 
functioned for several years before it was dissolved and the District’s obligations were assumed 
by the town. In 2011 a project was undertaken to upgrade the wastewater system, including the 
wastewater collection system, the associated sewage lift station and the treatment facility.   
 
The improvements were necessary to meet current wastewater standards and regulatory 
requirements.  The system upgrade is well documented in the Operation and Maintenance 
Manual for Town of Boone Wastewater Treatment Facility, July 2011 (Project No. 20752.650) 
(Consulting Engineers: GMS, Inc. 611 North Weber, Suite 300, Colorado Springs, Colorado 
80903).  A PDF version of parts of this manual is attached in the technical appendix of the utility 
plan and serves as the primary basis of this wastewater utility plan. 
 

 
Figure 1 Town of Boone and Treatment Works 
 
The Town of Boone's wastewater treatment facility utilizes a 2-cell stabilization lagoon system 
followed by a constructed wetlands system. The wetlands system was sized to match the capacity 
of the stabilization facility. It is followed by chlorination for disinfection and a discharge to 
surface water. Wastewater sources within the Town's service area consist primarily of wastewater 
flows that are domestic in nature. No categorical or significant industrial flows occur in the 
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service area as of July 2011. Commercial flows to the collection system include a school, stores 
and other small commercial or business establishments. 
 
The design of the Town's wastewater treatment facility is based on the criteria developed in the 
Preliminary Engineering Report for Wastewater Treatment Facility, November 2008 and 
established in an Application for Site Location Approval and Process Design Report for 
Modifications to an Existing Domestic Wastewater Treatment Works and a Site Location 
Approval for the Construction of a Sewage Lift Station, February 2010 (GMS, Inc. Consulting 
Engineers). 
 
Key referenced and available documents are listed below.  These documents are incorporated into 
and made a part of the Boone wastewater utility plan. 

 
1. Town of Boone Sanitation District, Boone, CO.  Preliminary Engineering Report with As 

Built Drawings dated June, 2010, Written by: GMS, Inc., Consulting Engineers, 611 N. 
Weber Street, Suite 300,Colorado Springs, CO 80903 (719) 475-2935 Office; (719) 475-
2938 Fax 
 

2. Operation And Maintenance Manual For Town Of Boone Wastewater Treatment Facility 
July 2011, Project No. 20752.650.  Consulting Engineers: GMS, Inc., 611 North Weber, 
Suite 300, Colorado Springs, Colorado 80903. 

 
3. Water Quality Assessment developed by the Colorado Department of Public Health and 

Environment, Water Quality Control Division as part of the CDPS Permit Number COG-
589116, August 5, 2005. 
 

4. Additional information used in this Utility Plan is derived from the CDPS issued permit 
COG-589116.  Town of Boone's Wastewater Treatment Facility Upgrade, Final Design 
Documents for Construction Approval Site Application # ES.l 0.41828.  Permit 
Conversion Permit Number: COG-589116 (formerly COX-630028).  Original permit.  Site 
application documents. 
 

5. 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 Town of Boone 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 Town of Boone wastewater utility plan addresses utility service area for the existing 
wastewater treatment works.  This WWUP provides basic information for the wastewater 
treatment works plan related to: 
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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 
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 Town of Boone wastewater utility plans is referenced in the PACOG 2012 Water Quality 
Management Plan.  The Boone 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 
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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 Town of Boone 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 Town of Boone 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.  
 
1.3 Facility Name and Location 
The Town of Boone’s wastewater treatment work is located at the end of Railroad Street about 1 
mile east of Boone, in Section 5, Township 21 South, Range 61 West. 
 
The Town of Boone operates a two-cell non-aerated lagoon system, with each cell having a 
surface area of 3.2 acres (Figure 2).  The lagoon system can be operated in series or parallel.  No 
discharge has ever been reported since the system was built in 1964.  The flows to the lagoons are 
low enough that the second cell is not being used.  There is one lift station on the collection 
system which utilizes two Yeoman air compressors, model 545-3HP each. 
 

 
Figure 2 Boone Wastewater Treatment Lagoon System 
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Discharge point 001 will be the end of the outfall line form cell number 2 prior to entering 
Hoykes Creek (Figure 3).  Gravity flow wastewater collection mains will enter the lift station 
wetwell from both the north and south.  The lift station will pump its discharges wastewater 
through a 3·inch PVC force main extending northerly and then easterly to the wastewater 
treatment plant site.  The lift station contain two submersible grinder pumps, each with the  
capability of  pumping  approximately 86 gallons per minute (gpm) under actual conditions.  
Backup to the pump station ensures that operations can be maintained on an ongoing basis, an 
overflow manhole is adjacent to the wetwell.   
 
The overflow manhole is equipped with a pump identical in nature to the duplex pumps.  The 
discharge line is interconnected to the force main.  Pump will discharge into a 3-inch 
polyvinylchloride (PVC) force main.  The lift station will have a maximum impoundment volume 
of approximately 145 gallons. 
 

 
Figure 3 Discharge into Hoykes Creek 
 
Legal Description: (Book 2609 at Page 884): Beginning at a point 907.6 feet east of the 
northwest corner of the SW1/4, SE1/4 of Section 5, Township 21 South, Range 61 West of the 
6th P.m., thence N 6’20’ East 329.9 feet to a Point, thence S 83’40’ East 957.15 feet to a Point, 
thence N 83’40’ West 1007.15 feet to a Point, thence N 6’20’ East 320.1 feet to the Point of 
beginning; containing 15 acres, more or less.  Parcel ID: Assessors No.1105000006. 

 
Facility Type: Lagoon System (Table 1). 
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Table 1 Town of Boone Permit 
Discharger 2011 Permit Permit Type 

Domestic Wastewater Treatment Dischargers, Pueblo County 
Town of Boone Sanitation District COG-589116 Domestic - Minor Municipal, Lagoon System 

 
Facility Located at: Gerard Avenue and Railroad Street, Boone, CO 81025, Pueblo County, 
Latitude 38.249° N Longitude 104.244° W 

 
Permitted Features: 
Permitted Feature 001A - External Outfall.  Latitude 38° 15’01" N Longitude 104° 14'27"W 
following all treatment and prior to entering Haynes Creek 
 
Permitted Feature 3001 -Influent Sampling Location.  Latitude 38° 15'01" N Longitude 104° 
14'27"W - at a representative location prior to chemical, physical, or biological treatment 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.: COG-589116 in the 
county of Pueblo. 

 
Legal Contacts:  
Jonna McClure, Mayor 
Barbara Berry, Town Clerk & Treasurer 
Trustees: 
 Robert Ferriter 
 Tony Lopez 
 Sharon Metzger 
 Kerry Prater 
 Isaias Valencia 
 
Physical address: 
Town of Boone  
421 East 1st Street 
Boone, CO 81025 
(719) 250-1530 office; (719) 747-3311 fax 
thetownofboone@yahoo.com 
 
Mailing address: 
Town of Boone 
PO BOX 13 
Boone, CO, 81025 
 
Facility Contact (Until new Certified Operator hired): 
Tommy Prater, Certified Operator and Operations Supervisor 
Town of Boone  
421 East 1st Street 
Boone, CO 81025 
(719) 250-1530 office; (719) 747-3311 fax 

mailto:thetownofboone@yahoo.com
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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 the information for the Town of Boone. 
 
Table 2 Town of Boone Permit Summary 
Town of Boone  
TYPE OF PERMIT Domestic - Minor Municipal, lagoon System 
Permit Number: COG-589116 (General Domestic) 

Permit Issue Date April 28, 2011 
Permit Expire Date April 1, 2016 

Facility Location: Gerard Avenue & Railroad Street, Boone, CO 81025 

SIC Code: 4952 Sewerage Systems 

Facility Classification: Class C 
Facility Hydraulic Capacity: 0.031 MGD 
Facility Organic Capacity: 85.6 lbs. BOD5 per day 

Treatment Works: Two non-aerated cells (4.9 and 2.5 MG); Two lined surface flow 
wetlands for polishing (35,000 sq. ft.); effluent flow measurement; 
chemical feed pump with portable generator (as needed). 

Lift Stations: one 
Service Areas: Town of Boone 
2010 Service Area Population Estimate: 340 

2035 Service Area Population Estimate: 434 
2010 Average Daily Effluent Treated: Estimated 70 gallons/person/day = 0.002 MGD 
Plant Expansion: None anticipated through 2035 

Biosolids Process None 
Discharge Point: 001a, following all treatment and prior to Haynes Creek 
Waterbody Identification: COARL02a, Haynes Creek (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, 2c, 3 through 13, and Middle Arkansas 
Basin listings.) 

Receiving Water Designation: Use Protected 
Receiving Water Classification: Aq Life Warm 2, Recreation N, Agriculture 
303(d) Listing Regulation #93 None 

Temporary Modifications None 

Water Quality Pollutants of Concern E. coli 

 
1.5 Existing Wastewater Treatment System  
Table 3 summaries the wastewater treatment system.  Figure 4 is a schematic of the treatment 
works.  The Town of Boone wastewater treatment works is comprised of the following treatment 
components and unit processes: 
 

1) Sewage lift station and associated force main (conveys all influent flow), 
2) Influent flow measurement (meter located at the lift station), 
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3) Lagoon treatment system: 
a) Two stabilization cells (typically operated in series) 
b) Two constructed wetlands (typically operated in parallel), 

4) Chlorination for disinfection, Chlorine contact piping, 
5) Effluent flow measurement, and 
6) Transfer, bypass and level control system 

 
Table 3  Town of Boone Wastewater Treatment Summary 

Town of Boone 
TYPE OF PERMIT Domestic - Minor Municipal, lagoon System 
Permit Number: COG-589116 (General Domestic) 
SIC Code: 4952 Sewerage Systems 
Town of Boone Facility Classification: Class C 
Facility Hydraulic Capacity: 0.031 MGD 
Facility Organic Capacity: 85.6 lbs. BOD5 per day 
Treatment Works: Two non-aerated cells (4.9 and 2.5 MG); Two lined 

surface flow wetlands for polishing (35,000 sq. ft.); 
effluent flow measurement; chemical feed pump with 
portable generator (as needed). 

Lift Stations: one 
2010 Average Daily Effluent Treated: Estimated 70 gallons/person/day = 0.002 MGD 
Biosolids Process None 
Town of Boone Discharge Point: 001a, following all treatment and prior to Haynes Creek 

Waterbody Identification: COARL02a, Haynes Creek (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, 2c, 3 through 13, and 
Middle Arkansas Basin listings.) 

Receiving Water Designation: Use Protected 
 
The Town of Boone Wastewater treatment facility approved process includes: 
 
 Primary Treatment: Flow measurement with a 2-inch magnetic flow meter will be 

provided at the proposed lift station, which receives 100% of the influent flow. 
 
 Secondary Treatment: Two lined non-aerated cells.  Cell 1 has an approximate surface 

area of 155,000 ft 2 and a volume of 4.9 MG (Figure 5), and Cell 2 has an approximate 
surface area of 91,000 ft 2

 
and a volume of 2.5 MG.  Two lined surface flow wetlands 

for polishing of the WWTF effluent.  Wetlands have a surface area of 35,000 feet. 
 

 Disinfection Process: Hypochlorite disinfection system with 60 feet of 18-inch diameter 
PVC pipe for chlorine contact time. 

 
 Effluent Flow Measurement: A  22.5° v-notch weir with ultrasonic recorder for effluent 

flow measurement. 
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 Back-up Power: Portable generator to power the chemical feed pump (120 volt) for 
emergency operations of the disinfection system. 

 

 
Figure 4 Facility Schematic 
 

 
Figure 5 Cell #1 with Liner 
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Town of Boone's Wastewater Treatment Facility (WWTF) was upgrade in 2010.  The final design 
(plans, specifications, and calculations) meet the requirements of the CDPHE Design Criteria 
Considered in the Review of Wastewater Treatment Facilities Policy 96-1 (the design criteria).  
The approved hydraulic and organic design capacities are 0.031 MGD maximum month average 
daily flow and 85.6 lbs. of BODs/day, respectively.  The Town of Boone's proposed sanitary 
sewage lift station convey all wastewater collected  within the  town's  gravity  central  sanitary  
sewage  collection  system  to  its upgraded wastewater treatment facility. The town's current 
treatment facility prior to 2010 facility upgrade was permitted to discharge to ground water under 
General Permit No. COX-630028. 
 
The town upgraded the wastewater treatment facility in 2010 those improvements include lining 
all treatment cells, thus eliminating any form of a discharge to ground water. The facility 
converted to a surface water discharging treatment plant and a discharge permit of COG-589116.  
The lift station pumps and associated wetwell have employed the utilization of the maximum 
average day flow with a peaking factor of 4 and a low flow factor of 0.25 and works in harmony 
with the town's upgraded wastewater treatment facility 
 
1.6 20-year Capacity 
The service areas is defined by urbanized areas requiring services by the year 2035 and are 
defined by municipal boundaries, legal boundaries of sanitation districts or hydrologic 
boundaries.  Town of Boone minor wastewater treatment works has a design capacity of 0.031 
million gallons per day (MGD) (31,000 gallons per day) and is expected to function without any 
increase in the permitted design capacity within the planning horizon (Table 4).  Wastewater 
utility service areas for minor treatment works are defined as serving fewer than 200 residential 
equivalents. 
 
Table 4 Expected Wastewater Treatment Facility Expansions Through 2035 
Discharger 2011 Permit Design Capacity 

(MGD) 
2010 Flow 
(MGD) 

% 0f 
Capacity 

Plant Expansion 

Town of Boone Sanitation 
District 

COG-589116 0.031 0.0024 8% 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 Town of Boone 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 5 lists the adopted wastewater service area projections for the Town of Boone.  
 
Table 5  Population Estimates for the Town of Boone 
 DOLA/ U.S. Census Estimates PACOG Estimates 

Wastewater Providers 1990 2000 2005 2010 2015 2020 2025 2030 2035 
Boone 341 323 332 340 357 375 394 413 434 

 
2.4 Service Area Designation 

 
Figure 6 Town of Boone Wastewater Service Area Boundaries 
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2.5 Preferred Wastewater Service and Strategies 
The preferred wastewater service and strategies are defined in the Operation and Maintenance 
Manual for Town of Boone Wastewater Treatment Facility (July 2011, Project No. 20752.650.  
Consulting Engineers: GMS, Inc., 611 North Weber, Suite 300, Colorado Springs, Colorado, 
80903).  The chapters from the operation manual are attached to this wastewater utility plan as 
technical appendices.  The comprehensive manual contains most of the necessary wastewater 
planning information needed for a utility plan and includes chapters on: 
 

1. Introduction, history of facility, design criteria (including local population estimates and 
wastewater flow projections), site plan and effluent limitations. 

 
2. Process, influent flow measurements, lift station and associated force main, lagoon 

treatment system, wetland treatment system, chlorination, effluent flow measurement, and 
transfer, bypass and level control system. 

 
3. Operation of the wastewater collection system, maintenance management, preventive 

maintenance, and government and community relations, and safety requirements. 
 

4. Emergency response plan, general safety considerations, confined space safety 
considerations, operating procedures, and operator training. 

 
5. Laboratory Requirements, discharge permit requirements, process controls, sampling 

system and locations, testing requirements and operation manual. 
 

6. Records and forms. 
 

7. Maintenance and housekeeping. 
 

8. Staffing and responsibilities. 
 
3 Wastewater Characterization 
3.1 Historical Data EPA ECHO website 
The wastewater discharge permit information submitted monthly to the Colorado Water Quality 
Control Division permit section in the form of DMRs is uploaded into the Environmental 
Protection Agency national database and is publicly available.  The site contains historical permit 
information, facility compliance records and self monitoring results.  The EPA ECHO website for 
Boone is located at: 
 
http://echo.epa.gov/detailed_facility_report?fid=110043756183 
 
3.2 Wastewater Flow Projections 
The design of the Town's wastewater treatment facility was based on the criteria developed in the 
"Preliminary Engineering Report for Wastewater Treatment Facility" dated November 2008 and set 
forth in an "Application for Site Location Approval and Process Design Report for Modifications to 
an Existing Domestic Wastewater Treatment Works and a Site Location Approval for the 
Construction of a Sewage Lift Station" dated February 2010. Both of these documents were 

http://echo.epa.gov/detailed_facility_report?fid=110043756183
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prepared by GMS, Inc. Consulting Engineers.  A summary of the design criteria developed in this 
documents is presented in Table 6. 
 
Table 6 Engineering Report Design Criteria 

Parameter  Value 
Estimated Design Population Equivalent1 441 
Wastewater Flow 2 , gpd  

Current 24,080 
Future 30,870 

Organic Loading (BOD 5), lbs/day  
Current 66.5 
Future 85.6 

1) Design year is 2030 
2) Average daily influent flow rate, gpd = gallons per day 
 
3.3 Wastewater Permit Monitoring Requirements 
Tables 7 and 8 list permit limitations and effluent monitoring requirements. 
  
Table 7 Monitoring Requirements 
ICIS 
Code 

Parameter Discharge Limitations Monitoring 
Frequency 

Sample 
Type Maximum Concentrations 

30-Day 
Average 

7-Day 
Average 

Daily 
Max. 

50050 G Flow, mgd 0.031 NA Report Continuous* Recorder* 
81010 BOD, 5-day, percent removal 85 (min) NA NA Monthly Calculated 
00310 BOD, 5-day, 20 deg. C, mg/l 30 45 NA Monthly Grab 
00530 Total Suspended Solids, mg/l 105 160 NA Monthly Grab 
51040 E.Coli, #/100 ml 630 1260 NA Monthly Grab 
50060 Total Residual Chlorine, mg/l NA NA 0.5 Weekly Grab 
00400 pH, (Min-Max), s.u. NA NA 6.0-9.0 Weekly Grab 
84066 Oil and Grease, mg/l NA NA 10 Weekly Visual* 

*If a visual sheen is noted a sample is taken and analyzed for oil and grease for reporting on the DMR under 
parameter code 03582 - Oil and Grease. 
 
* Note that the facility is currently incorporating influent flow measurement and recording devices. The 
facility was updated in May of 2011.   
 

Table 8 Town of Boone Effluent Limits 
Parameter Limitation Rationale 
BOD5 30/45 State Effluent Standard 
Total Suspended Solids 105/160 Non-Aerated Lagoon 
Fecal Coliform 6000/12000 State Effluent Standard 
pH 6-9 State Effluent Standard 
Oil and Grease greater or equal to 10 State Effluent Standard 
Total Residual Chlorine 0.5 State Effluent Standard 
Flow - MGD 0.065 Design Flow 
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3.4 Special Conditions 
The hydraulic and organic capacities, applicable to Part I.B.2 of the permit, are 0.031 MGD and 
85.6 lbs. BOD 5/day, respectively, as approved under Site Approval ES. 10.41828.  As noted in 
the PEL issued to this facility, the limits presented in the table embedded in the letter for E. coli 
were incorrect.  These were identified as 2,000/4,000 count per 100/ml as a 30-day and 7-day 
average respectively.  The water quality standard or E. coli on the segment (Haynes Creek) is 630 
counts per 100 ml, and this was the calculated limited in the PEL calculations document itself.  
The limitation for E. coli of 630/1260 as a 30-day and 7-day average respectively, has been added 
to the permit. 
 
3.5 Existing System 
The Town of Boone wastewater treatment works is comprised of the following treatment 
components and unit processes: 

• Sewage lift station and associated force main (conveys all influent flow), 
• Influent flow measurement (meter located at the lift station), 
• Lagoon treatment system: 

o Two stabilization cells (typically operated in series) 
o Two constructed wetlands (typically operated in parallel), 

• Chlorination for disinfection, Chlorine contact piping, 
• Effluent flow measurement, and 
• Transfer, bypass and level control system 

Flow measurement is made with a 2-inch magnetic flow meter will be provided at the proposed 
lift station, which receives 100% of the influent flow. 
 
Two lined non-aerated cells.  Cell 1 has an approximate surface area of 155,000 ft 2 and a 
volume of 4.9 MG, and Cell 2 has an approximate surface area of 91,000 ft 2

 
and a volume 

of 2.5 MG.  Two lined surface flow wetlands for polishing of the WWTF effluent.  The two 
wetlands have a combined approximate surface area of 35,000 feet. 
 
Disinfection Process: Hypochlorite disinfection system with 60 feet of 18-inch diameter PVC 
pipe for chlorine contact time. 
 
Effluent Flow Measurement: A  22.5° v-notch weir with ultrasonic recorder for effluent flow 
measurement. 
 
3.6 Proposed System Upgrades, if appropriate 
The Town of Boone upgraded facility in 2010 no other planned upgrades necessary within the 
2035 planning horizon. 
 
3.7 Excess Capacity 
The existing lagoon system has excess capacity for the projected future growth projections for the 
town.  As such, the lagoon system is under-loaded and the high summer evaporation rates in cells 
#1 and #2 can reduce the effectiveness of the wastewater processing.  The system is not expected 
to reach a flow level that would result in discharge.  There may be a need to sub-divide the cells 
in the future. 
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3.8 Three Year Compliance Status by Quarter 
The Town of Boone facility is listed as having five non-compliance violations and six unknown 
reporting over the last 12 quarters (Table 9) 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 = Resolved - the facility has returned to 
compliance with its permit conditions, either with or without issuance of an enforcement action. 
 
Table 9 Compliance Record 

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

 CWA 
(Source ID: COG589116) 01/01-03/31 2011 04/01-06/30 2011 07/01-09/30 2011 

  Facility-Level Status No Viol In Viol– (N report) In Viol– (N report) 

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

 CWA 
(Source ID: COG589116) 10/01-12/31 2011 01/01-03/31 2012 04/01-06/30 2012 

  Facility-Level Status In Viol– (N report) In Viol– (N report) In Viol– (N report) 

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

 CWA 
(Source ID: COG589116) 07/01-09/30 2012 10/01-12/31 2012 01/01-03/31 2013 

  Facility-Level Status Unk- (NA) Unk- (NA) Unk- (NA) 

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

 CWA 
(Source ID: COG589116) 04/01-06/30 2013 07/01-09/30 2013 10/01-12/31 2013 

  Facility-Level Status Unk- (NA) Unk- (NA) Unk- (NA) 
 
3.9 Treatment Process 
The treatment process is well detailed in chapter 1.0 of the technical appendices.  A exert from 
that chapter defines the treatment process. 
 
Wastewater flows by gravity from the splitter manhole at the southwest corner of Cell No. 1 and 
discharges into Cell No. 1.  The ability exists to discontinue the flow to Cell No. 1 at the splitter 
manhole utilizing its bypass pipeline and plug valves.  The bypass pipeline can effectively be 
used by closing the plug valve and diverting the influent flow into the bypass pipe which branches 
to the east, then runs north along the east side of Cell No. 1.  This will effectively convey the 
influent flow into Cell No. 1's level control structure, and subsequently passing into Cell No. 2.  
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Other valves or shear gates may need to be altered to adequately accomplish Cell No. 1's bypass.  
A detention time of 196.2 days is provided in Cell No. 1 at the design flow rate. 
 
Wastewater exits Cell No. 1 by gravity flow through an 8-inch PVC main.  The flow is 
transmitted to a 3'x6'-8" vault that functions as a level control structure with aluminum grating on 
top. The vault is equipped with an adjustable aluminum weir plate.  The weir plate is utilized to 
establish the operating level within Cell No. 1.  One bypass and one outlet pipe exist on the 
downstream side of the weir.  The bypass pipe consists of an 8-inch pipe equipped with an 8-inch 
shear gate while the outlet pipe is also equipped with a shear gate and exits the structure 
extending into Cell No. 2. Under normal operations, the 8-inch shear gate on the bypass line is 
closed.  Such allows for gravity discharge from Cell No. 1 directly to Cell No. 2. In the event 
bypassing Cell No. 2 is desired, the shear gate on the 8-inch outlet line would be closed and the 8-
inch shear gate on the bypass line opened.  Here the flow will enter into the 8-inch bypass piping 
heading to the south.  The main to the south enters a manhole located at the intersection of the 
dividing berm of Cell Nos. 1 and 2.  The piping then runs easterly to Cell No. 2's level control 
structure.  The plug valve and shear gates are open or closed. 
 
Like Cell No. 1, wastewater exiting Cell No. 2 by gravity flows through an 8-inch PVC main. The 
flow is transmitted to a 3'x6'-8" vault that functions as a level control structure with aluminum 
grating on top.  The vault is equipped with an adjustable aluminum weir plate.  The weir plate is 
utilized to establish the operating level within Cell No. 2. The bypass pipe is equipped with an 8-
inch shear gate. Under normal operations, the 8-inch shear gate on the bypass pipe is closed, 
which is to the west.  Such allows for gravity discharge from Cell No. 2 directly to the piping 
system leading to the wetlands splitter box. Within Cell No. 2, a detention time of 100.7 days is 
provided under design flow rates.   
 
The operational strategies for the two cells have two basic objectives. 

• Operate the water level in each cell within the normal operating ranges. Cell levels are to 
be managed with the use of the level control structures for each individual cell. 

 
• Address any anaerobic 

conditions resulting in 
odor problems. 

 
A portable standby power 
supply (emergency generator) 
can be utilized for this 
treatment facility only to 
energize the chlorination pump.  
Wastewater flow through the 
treatment facility is by gravity 
and, in view of the long 
detention times provided in the 
lagoon treatment system and 
the incorporation of a wetlands 
treatment system, the treatment 
facility will be capable of producing an effluent of acceptable quality even during a prolonged 

Figure 7 Cell #2 
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power outage.  All electrical equipment should be checked after a power outage to assure proper 
operation and adjustment.  Once a power failure has occurred, at that point appropriate action 
should be undertaken by the town staff to address the needs of the treatment facility including 
either standby power to the chlorination equipment to allow for its continued use or the short-term 
discontinuation of the discharge by storing water in the treatment cells. 
 
A constructed wetlands system has been incorporated into the wastewater treatment facility for 
lagoon system effluent polishing in order to better insure consistent compliance with the town's 

CDPS discharge permit limitations.  A 
constructed wetland is a manmade 
system specifically designed to treat or 
polish wastewater utilizing emergent 
vegetation and microbes.  The use of 
constructed wetlands for treatment or 
polishing of domestic wastewater has 
become an established technology. Both 
research and operating data on systems 
installed in Colorado confirm that these 
types of systems can be very effective in 
the removal of suspended solids and 
algae and in reducing biological oxygen 
demand and to a lesser extent, ammonia. 

The pathways by which wastewater is treated in a constructed wetland include microbial 
degradation, sedimentation, absorption, and plant uptake.  
 
The constructed wetlands system at this facility consists of two wetland cells, each equipped with 
its own influent and effluent flow control system.  The design of this constructed wetlands system 
has been based upon the utilization of a surface flow system. In addition, the wetlands system has 
been designed around the primary parameters of total suspended solids reduction and associated 
BOD 5 loadings. 
 
Operationally, influent to the constructed wetlands system will flow by gravity from Cell No. 2 to 
a flow control structure (splitter box).  The quantity of flow directed to each wetland cell can be 
regulated by adjustment of the weir plates installed in this structure.  The intention is that, under 
normal operating conditions, both wetland cells would be used in parallel operation.  The quantity 
of flow need not be equal to each cell, but some flow should be diverted to each cell to provide 
the moisture necessary for plant growth and survival. In an emergency situation or when one cell 
requires maintenance, all influent flow can be diverted to a single wetland cell by the installation 
of stop plates in the wetland influent flow control structure.  A gated aluminum distribution pipe 
mounted on a row of gabions has been installed across the influent end of each wetland cell to 
provide for uniform flow into the cell across its width.  The gates are to be adjusted to provide for 
the uniform distribution of flow over the length of the piping.  
 
Each cell of the wetlands system has been planted with cattails that are well-suited to the local 
environment.  The wetland vegetation has been planted in a staggered pattern with plantings 
offset in successive rows such that the plantings do not form straight rows in the direction of flow. 
The health of the vegetation should be observed on a regular basis.  Should the vegetation in a 

Figure 8 Wetland Cell 
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portion of a cell exhibit stress or disease, the cause of this condition should be investigated 
immediately. If the problem condition cannot be remedied by system adjustments or application 
of appropriate pesticides, the stressed or diseased portion of the cell should be replanted as soon 
as possible so that the vegetation in the entire cell is not impacted.  The cells should also be 
monitored for muskrat infestations. In the event muskrats are determined to be present, they 
should be eliminated as soon as possible. 
 
The incorporation of the influent gated distribution piping and the pattern in which the wetland 
vegetation has been planted with enhance treatment efficiency by minimizing the potential for 
short circuiting.  The wetland cells have been designed with a concrete divider wall to establish a 
desirable length to width ratio.  Plug flow is utilized to ensure that short circuiting is minimized to 
the greatest extent possible.  In order to maintain optimum treatment efficiency, the operations 
personnel should periodically check the discharges from the gated piping in order to maintain a 
uniform rate of flow over the entire inlet's length. In addition, operations personnel should 
periodically observe the flow pattern through the wetland cells for signs of channelization which 
can lead to short circuiting.  If channelization is observed, the wetland substrate should be raked 
and filled as necessary to eliminate this condition.  This may require the placement of additional 
substrate or cattails in channelized areas. 
 
Flow depth in the wetland cells is regulated by means of a rotating fitting and pipe installed in the 
discharge structure adjacent to the concrete walls constructed at the effluent end of each cell. 
Corrugated metal pipe skimmer sections have been provided in each effluent concrete wall to 
further help eliminate the potential for short circuiting and to eliminate any floating material from 
being discharged.  Flow depth in the wetland cells can be adjusted by simply rotating the fitting 
by means of the adjustment handle in an up or down direction.  
 
During normal summer operation, the operating depth in the wetland cells should be maintained 
at a depth of approximately 4 to 8 inches.  However, this may become problematic during warm 
summer months with low influent flows.  Optimum operating water depth will be determined 
based on wetland treatment system performance experience gained by operating the cells at 
various depths and the monitoring of their performance at these depths.  During winter operation 
the operating depth will need to be increased to reduce the potential of the cells freezing solid.  
The recommendation is made that the cell operating depths be sufficient to maintain 4 to 6 inches 
of water flow under the ice cover. 
 
A maximum 24-inch depth has been factored into the design considerations with an anticipated 
depth of 20-inches.  At startup of the wetland cells it is imperative that a continual flow of 
wastewater occur through each cell to provide the plantings with adequate moisture to help ensure 
healthy growth.  It is also imperative that the water level be closely regulated to ensure that the 
plant stems are exposed to the air in that submerging the plant stems will drown the plantings.  
The effluent concrete wall open sections have been provided with a baffle in the form of a semi-
circular corrugated metal pipe (CMP).  The purpose of this CMP baffle is to retain floating 
material in the wetland cells. These baffles should be inspected daily and any observed floating 
material should be removed. 
 
As the wetland treatment system ages, plant litter, debris, and treatment solids will accumulate.  
As this occurs, it will be necessary to adjust the rotating fitting in the effluent structure to provide 
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adequate water depth in the treatment cells.  It may also be necessary to raise the effluent CMP 
baffles.  They have been designed to provide for adjustment.  Removal or harvesting of wetland 
vegetation is generally not necessary.  The dried vegetation can be burned off periodically during 
the winter to help maintain the hydraulic profile of the wetland and avoid build-up of litter in the 
cells.  However, this procedure should not be practiced every year and especially not in the first 
few years of operation in that much of the treatment which takes place in the wetland cells occurs 
in the litter zone. 
 
Disinfection of the treated effluent is usually necessary in order to comply with the CDPS permit 
limitations for a discharge to surface water under which the treatment facility operates.  
Application of a hypochlorite solution is used in this facility for disinfection.  After injection of a 
relatively small quantity of solution by means of a metering pump, treated wastewater passes 
through the chlorine contact chamber for disinfection.  The contact chamber consists of an 18-
inch diameter pipeline, 60 feet long.  It is designed to be continuously full.  It provides an excess 
of 30 minutes of contact time at the maximum hydraulic loading of 30,870 gpd. 
 
High-test calcium hypochlorite is manufactured either as granular or powder under various 

names.  They all have 
approximately 65% to 70% 
of the oxidizing power of an 
equal weight of liquid gas 
chlorine.  Calcium 
hypochlorite will deteriorate 
with time; therefore, it 
should be stored in a dry, 
cool, dark area.  Calcium 
hypochlorite may be 
dissolved in water to form an 
aqueous chlorine solution.  
Although calcium 
hypochlorite is readily 
soluble in water, it reacts to 
form a precipitant, 
particularly with hard water.  
The sludge causes handling 

difficulties and feed equipment clogging.  A periodic flush of the chlorination system is 
advantageous to maintain a free and open system.  To retard the deterioration of hypochlorite 
solutions, containers should be located in a cool area out of the direct sunlight 
 
The hypochlorination system includes a Stenner Pump Company, chemical feed pump with a 
capacity range of 0.046 to 0.917 gallons per hour (GPH).  A 90 gallon chemical solution tank 
with mixer and low-level switch are also included. The projected chemical source is a high-test 
calcium hypochlorite. The operator should prepare the solution such that calcium hypochlorite 
solution strength of approximately 3% available chlorine exists. The chlorine dosage rate should 
typically be in the range of 2 to 7.5 mg/l.  The average dosage rate initially recommended is 6 
mg/I. A 3% sodium hypochlorite solution contains 0.250 pounds of available chlorine per gallon 
of solution.   

Figure 9 Hypochlorination System 
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The operator must pay close attention to the percentage of available chlorine from the source 
utilized and dilute the solution accordingly.  Confirmation of the percent chlorine available needs 
to be made and the chemical feeder setting adjusted accordingly to provide adequate disinfection. 
 
The Colorado Department of Public Health and Environment's design criteria for wastewater 
treatment works and the town's CDPS Discharge Permit require that effluent flow from the 
wastewater treatment facility be monitored continuously and recorded. In order to estimate the 
amounts of chlorine that must be added to the treatment facility effluent, measurements of 
effluent flow are important.  Measurement of effluent flow also allows the determination of the 
detention time required and available in the facility's chlorine contact chamber. In addition, 
effluent flow measurement also permits comparison of the facility's influent and effluent flows.  
Comparison of these flows enables one to undertake a determination of the performance of the 
facility's treatment cell liners and conformance with Colorado Department of Public Health and 
Environment's seepage requirements.   
 
To facilitate effluent flow measurement a 22.5 degree V-notch weir is provided in a manhole at 
the termination of the chlorine contact basin. This weir has an 8-inch notch depth which provides 
a flow range from 0.006 MGD to 0.067 MGD.  Both existing and future flows which occur or will 
occur during the design period of the treatment facility fall within this flow range.  The effluent 
flow measurement system is equipped with an automatic flow monitoring system which consists 
of a ultrasonic sensor installed above the V-notch weir in the manhole at the termination of the 
chlorine contact basin, and a transmitter that generates a 4-20 milliamp signal to an ISCO flow 
recorder located in the chlorination building.  A continuous strip chart recorder has been provided 
on the effluent measurement system.  The unit installed is an ISCO Model 4210 Ultrasonic Flow 
Meter.  
 
Transfer, bypass and level control structures are located at key points within the treatment facility. 
The purpose of these structures includes transfer of wastewater between unit processes, bypassing 
of Cells 1, or 2 or the wetlands process in an emergency situation or for maintenance, and to 
facilitate the maintenance of a constant water surface elevation in each cell of the treatment 
facility. 
 
3.10 Biosolids Handling 
There is a biosolids maintenance plan.  There are no biosolids removal unit process (settling pond 
or clarifier) located prior to the lagoon treatment system.  Therefore, suspended solids will settle 
out of the wastewater in both stabilization cells of the facility with the majority occurring in Cell 
No. 1.  Periodic observation of the accumulation of biosolids in the bottom of the cells and 
occasional removal of biosolids from the bottom of the cells may be required.  The greatest 
accumulations are anticipated in Cell No. 1.  A mechanical dewatering (pumping) operation is 
generally the best procedure for removal of biosolids.   
 
Biosolids disposal requires either EPA or CDPHE approval, depending upon the nature of the 
ultimate disposal (beneficial use through land application vs. land filling).  The nature of the 
allowable disposal options will be, in part, a function of the quality of the sludge.  It will be 
necessary to obtain approval from either the CDPHE or EPA before biosolids disposal can be 
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undertaken.  Commercial organizations exist that can undertake the required permitting, removal 
and disposal activities required. 
 
3.11 Odor Control 
There are no reported odor problems and as such, there is no need for odor controls. 
 
3.12 Emergency Operation 
See chapter 4.0 on emergency maintenance requirements in technical appendices. 
 
4 Water Quality Characterization 
Receiving water: Hoykes Creek, a dry wash tributary to the Arkansas River.  There are no 305(b) 
listings or parameters of concern.  The available water quality information is limited and 
summarized in the WQCD permit analyses.  There are no watershed issues for this facility 

 
Figure 10 Discharge into Hoykes Creek, a dry wash. 

 
Figure 11 Hoykes Creek next to dry wetland cell 
5 Management & Financial Plans 
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See chapter 7.0 of the technical appendices for the management plan.  The Town of Boone adopts 
a formal budget for each fiscal year for its operating funds including  the general  fund, street  
department  fund, fire department  fund,  conservation trust fund, water/sewer fund and refuse 
(trash) fund.  All funds, with the exception of the water/sewer fund and the refuge fund, are 
treated as governmental funds.  The water/sewer fund is accounted for as a separate enterprise 
fund, as is the trash fund.   
 
An annual financial audit of the town’s financial activities is not routinely conducted.  An audit 
exemption is filed each year with the state which includes a listing of the basic financial activities 
of the preceding year.  This is allowed by Colorado law for municipalities having an annual 
budget of less than $500,000.  For governmental organizations having a budget of less than 
$500,000, this audit exemption needs to be prepared by an independent accountant with 
knowledge of governmental accounting requirements.  The town's fiscal year runs concurrent with 
the calendar year. 
 
6 References 
 

1. Town of Boone Sanitation District, Boone, CO.  Preliminary Engineering Report with As 
Built Drawings dated June, 2010, Written by: GMS, Inc., Consulting Engineers, 611 N. 
Weber Street, Suite 300,Colorado Springs, CO 80903 (719) 475-2935 Office; (719) 475-
2938 Fax 
 

2. Operation And Maintenance Manual For Town Of Boone Wastewater Treatment Facility 
July 2011, Project No. 20752.650.  Consulting Engineers: GMS, Inc., 611 North Weber, 
Suite 300, Colorado Springs, Colorado 80903. 

 
3. Water Quality Assessment developed by the Colorado Department of Public Health and 

Environment, Water Quality Control Division as part of the CDPS Permit Number COG-
589116, August 5, 2005. 
 

4. Additional information used in this Utility Plan is derived from the CDPS issued permit 
COG-589116. 
 

5. 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. 

 
7 Technical Support Appendices (as Attached PDFs) 
7.1 Site Application 
 
7.2 Boone WWTF Approval Letter WQCD 
 
7.3 Certification to Discharge April 29 2011 
 
7.4 Introduction, history of facility, design criteria (including local population estimates 

and wastewater flow projections), site plan and effluent limitations. 
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7.5 Process, influent flow measurements, lift station and associated force main, lagoon 
treatment system, wetland treatment system, chlorination, effluent flow measurement, 
and transfer, bypass and level control system. 

 
7.6 Operation of the wastewater collection system, maintenance management, preventive 

maintenance, and government and community relations, and safety requirements. 
 
7.7 Emergency response plan, general safety considerations, confined space safety 

considerations, operating procedures, and operator training. 
 
7.8 Laboratory Requirements, discharge permit requirements, process controls, sampling 

system and locations, testing requirements and operation manual. 
 
7.9 Records and forms. 
 
7.10 Maintenance and housekeeping. 
 
7.11 Staffing and responsibilities. 

 















































































STATE OF COLORADO 
John W. Hickenlooper, Governor 
Christopher E. Urbina, MD, MPH 

Executive Director and Chief Medical Officer 

Dedicated to protecting and improving the health and environment of the people of Colorado 
4300 Cherry Creek Dr. S. Laboratory Services Division 
Denver, Colorado 80246-1530 8100 Lowry Blvd. 
Phone (303) 692-2000 Denver, Colorado 80230-6928 
Located in Glendale, Colorado (303) 692-3090 Colorado Department 

of Public Health 
and Environment http://www.cdphe.state.co.us 

April 29, 2011 

Billy Baker, Mayor 
Town of Boone 
PO Box 13 
Boone, CO 81025 

Re: Permit Conversion 
Permit Number: COG-589116 (formerly COX-630028) 

Dear Mr. Baker: 

Enclosed please find a copy of the Certification, which was issued under the Colorado Water Quality Control 
Act. You are legally obligated to comply with all terms and conditions of the permit and certifications. Your 
new facility number wil l be COG-589116. A l l future correspondence should reference your facility 
number. 

Please read the amended certification and i f you have any questions contact this office at (303) 692-3531. 

Loretta Houk 
Water Quality Protection Section 
WATER QUALITY CONTROL DIVISION 

Enclosure 

xc: Regional Council of Government 
County Local Health Department 
D.E., Technical Services Unit, WQCD 
Permit File 
Permit Fees 

/lh conv 

Sincerely, 



STATE OF COLORADO W 
COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 
WATER QUALITY CONTROL DIVISION 
TELEPHONE: (303) 692-3500 

CERTIFICATION TO DISCHARGE UNDER CDPS GENERAL PERMIT COG589000 
DOMESTIC WASTEWATER TREATMENT FACILITIES DISCHARGING TO RECEIVING WATERS THAT ARE: 

UNCLASSIFIED; OR USE PROTECTED; OR ARE DESIGNATED AS THREATENED AND ENDANGERED SPECIES HABITAT 

Certification Number: COG589116 

This Certification to Discharge specifically authorizes: TOWN OF BOONE 

To discharge from the facility identified as: TOWN OF BOONE WWTF 

To: HAYNES CREEK 
Stream Segment: COARLA02a 

Facility Type: Lagoon System 
Facility Located at: Gerard Avenue and Railroad Street, Boone, CO 81025, Pueblo County 

Latitude 38.249° N Longitude 104.244° W 
Permitted Features: 
Permitted Feature 001A 
External Outfall 

Latitude 38° 15*01" N Longitude 104° 14'27"W following all treatment and 
prior to entering Haynes Creek 

Permitted Feature 3001 
Influent Sampling Location 

Latitude 38° 15'01" N Longitude 104° 14'27"W - at a representative location prior to 
chemical, physical, or biological treatment 

Influent Limitations and Monitoring Requirements as outlined in Permit Part I.C.I of the Permit 
Permitted Feature 3001 

ICIS 
Code Parameter 

Discharge Limitations 
Maximum Concentrations Monitoring 

Frequency Sample Type 
ICIS 

Code Parameter 30-Day 
Average 

7-Day 
Average Daily Max. 

Monitoring 
Frequency Sample Type 

50050 G Flow, mgd Report NA NA Continuous * Recorder * 

00310 G BOD, 5-day, 20 deg. C, 
mg/l Report Report NA Monthly Composite 

00310 G BOD, 5-day, 20 deg. C 
lbs/day Report Report NA Monthly Calculated 

* Note that the facility is currently working on incorporating influent flow measurement and recording devices. The 
projected completion date is in May of 2011. Until such time, flow monitoring may be completed on a weekly basis, and 
measured instantaneously. 



Effluent Limitations and Monitoring Requirements, as outlined in Part I.B.7 and Part I.C.2 of the Permit 
Permitted Feature 001A 

ICIS 
Code Parameter 

Discharge Limitations 
Maximum Concentrations Monitoring 

Frequency Sample Type ICIS 
Code Parameter 30-Day 

Average 
7-Day 

Average Daily Max. 
Monitoring 
Frequency Sample Type 

50050 Flow, mgd 0.031 NA Report Continuous * Recorder * 

81010 BOD, 5-day, percent 
removal 85 (min) NA NA Monthly Calculated 

00310 BOD, 5-day, 20 deg. C, 
mg/l 30 45 NA Monthly Grab 

00530 Total Suspended Solids, 
mg/l 105 160 NA Monthly Grab 

51040 E.Coli, #/100 ml 630 1260 NA Monthly Grab 

50060 Total Residual Chlorine, 
mg/l NA NA 0.5 Weekly Grab 

00400 pH, (Min-Max), s.u. NA NA 6.0-9.0 Weekly Grab 

84066 Oil and Grease, mg/l NA NA 10 Weekly Visual* 

* If a visual sheen is noted the permittee must obtain a sample and have it analyzed for oil and grease to be reported on the 
DMR under parameter code 03582 - Oil and Grease. 

* Note that the facility is currently working on incorporating effluent flow measurement and recording devices. The 
projected completion date is in May of 2011. Until such time, flow monitoring may be completed on a weekly basis, and 
measured instantaneously. 

Special Conditions: 

The hydraulic and organic capacities, applicable to Part I.B.2. of this permit, are 0.031 MGD and 85.6 lbs BOD5/day, respectively, as 
approved under Site Approval ES.10.41828. 

Note that in the PEL issued to this facility, the limits presented in the table embedded in the letter for E. coli were incorrect. These 
were identified as 2000/4000 count per 100/mL as a 30-day and 7-day average respectively. The water quality standard for E. coli on 
the segment (Haynes Creek) is 630 count per 100 mL, and this was the calculated limit in the PEL calculations document itself. The 
limitation for E. coli of 630/1260 as a 30-day and 7-day average respectively, has been added to the permit. 

Issued: April 28,2011 Effective: May 1,2011 Certification Expires: 10/31/2010 
ADMINISTRATIVELY EXTENDED 

This certification under the permit requires that specific actions be performed at designated times. The certification holder is legally 
obligated to comply with all terms and conditions of the permit. 

Signed, 

*i' ' -L" 1• 
\\ 

Andrew Neuhart 
Assessment Based Permits Unit Manager 
Water Quality Control Division 
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VIII. 	Staffing 

Appendices 

I - INTRODUCTION 

The compilation of material contained in this notebook is intended to provide a background 

information source for operation and maintenance of the Town of Boone's modified wastewater 

treatment facility as constructed in 2011. 

This manual is organized in eight sections. These are: 

i. 	Introduction Treatment facility description, design criteria and 
effluent limitations 

Description of unit process operation and treatment 
control principals 

Description of operational practices associated with 
the sanitary sewage collection system 

Description of emergency and safety procedures 

Description 	of 	sampling 	and 	testing 
recommendations and requirements 

Description 	of 	recommended 	recordkeeping 
practices including sample forms 

Includes description of overall treatment facility 
maintenance activities and references for further 
information 

Description of recommended staffing for operation 
and maintenance of the treatment facility 

Contains a copy of the treatment facility's CDPS 
Permit, operational reference data and 
manufacturer's information regarding operation and 
maintenance of major process and treatment 
equipment 

Treatment Facility 
Unit Processes 

Operation of Sewage 
Collection System 

Emergency Response 
Plan and Safety 

Laboratory Requirements 

Records 

Maintenance 
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• 	A. HISTORY AND PURPOSE OF PROJECT 

The Town of Boone's central wastewater service has been provided to the constituents of 

the town since 1964. The original sanitary sewage collection system, the sole lift station 

and the two cell stabilization ponds comprising the town's wastewater treatment plant were 

constructed by the then existing Boone Sanitation District. Construction drawings of the 

improvements indicated that they were constructed in late 1963. The District functioned for 

several years as the governmental body overseeing the provision of central wastewater 

collection and treatment for its designated service area which basically consisted of the 

Town of Boone. Ultimately, a decision was made to dissolve the District and absorb its 

obligations into the town. This approach yielded a more cost effective manner in which 

overall utility services to the town's constituents could be provided through one sole 

governmental source. The project undertaken in 2011 was an outgrowth of a 

comprehensive evaluation of the wastewater system, including the wastewater collection 

system, the associated sewage lift station and the treatment facility. The recommended 

improvements to upgrade and improve the wastewater system were geared to meet current 

O 
	wastewater standards and regulatory requirements. 

The need for the project was brought about by two actions undertaken by the Colorado 

Department of Public Health and Environment (CDPHE). The first item centered on a 

compliance inspection of the wastewater treatment system conducted by the District 

Engineer for the CDPHE. The outcome of the compliance and inspection review was a 

certified letter dated December 26, 2006 in which specific violations were noted at the 

wastewater treatment facility as non-compliance items associated with the town's existing 

discharge permit. The inspection report also presented additional issues that would be of 

concern in the subsequent reissuance of the facility's discharge permit. Those issues 

included a lack of influent flow monitoring and concerns over the facility being incapable of 

meeting the state's current seepage criteria. The letter specifically indicated that the town 

should retain an engineer experienced in wastewater treatment to prepare and implement a 

study for the facility, specifically as it relates to the facility's liner and the state's seepage 

criteria. Other recommendations were also contained within the correspondence. 

Subsequent to that activity, the town was requested to apply for a renewal of its general 

discharge permit. The application was prepared and submitted by the town in January of 
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2008. A response letter was received from the CDPHE dated May 1, 2008. Within the 

response, the CDPHE stated "the Water Quality Control Division has determined that 

discharge from your wastewater treatment plant does not qualify for coverage under a 

general permit because the discharge is not in compliance with the conditions of a general 

permit as your application does not demonstrate that the discharge will meet the numeric 

water quality requirements before it mixes with ground water." The letter went on to 

indicate specifically to the town that is was their responsibility to retain a Colorado licensed 

engineering consultant to develop and submit a compliance schedule for evaluation of the 

treatment facility to the Division. The correspondence indicated that the community must 

retain a consultant no later than November 1, 2008 and submit a compliance schedule no 

later than May 1, 2009. 

These mandates from the state, coupled with the town's desire to address significant 

deficiencies with its sanitary sewage lift station and segments of its sanitary sewage 

collection system, resulted in a Preliminary Engineering Report being undertaken. The 

report evaluated alternatives available to the town with respect to adequately conveying, 

treating and discharging its wastewater. The recently completed improvements reflect the 

final recommendations made in the report. 

B. PROJECT DESCRIPTION 

The Town of Boone's wastewater treatment facility utilizes a 2-cell stabilization lagoon 

system followed by a constructed wetlands system. The wetlands system was sized to 

match the capacity of the stabilization facility. It is followed by chlorination for disinfection 

and a discharge to surface water. 

Wastewater sources within the Town's service area consist primarily of wastewater flows 

that are domestic in nature. No categorical or significant industrial flows occur in the 

service area as of July 2011. Commercial flows to the collection system include a school, 

stores and other small commercial or business establishments. 

The Town's treatment facility utilizes the following treatment components and unit 

processes: 
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1. Sewage lift station and associated force main (conveys all influent flow) 

2. Influent flow measurement (meter located at the lift station) 

3. Lagoon treatment system consisting of: 

a. Two stabilization cells (typically operated in series) 

b. Two constructed wetlands (typically operated in parallel) 

4. 	Chlorination for disinfection, Chlorine contact piping 

5. Effluent flow measurement 

6. Transfer, bypass and level control system 

These unit processes, their physical arrangement and a flow diagram of the facility are 

shown in Figure I-I. 
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C. DESIGN CRITERIA 

The design of the Town's wastewater treatment facility was based on the criteria developed 

in the "Preliminary Engineering Report for Wastewater Treatment Facility" dated November 

2008 and set forth in an "Application for Site Location Approval and Process Design Report 

for Modifications to an Existing Domestic Wastewater Treatment Works and a Site 

Location Approval for the Construction of a Sewage Lift Station" dated February 2010. 

Both of these documents were prepared by GMS, Inc. Consulting Engineers. A summary 

of the design criteria developed in these documents is presented in Table 1-1. 

TABLE 1-1 

DESIGN CRITERIA 1)  

Parameter Value 

Estimated Design Population Equivalent 441 

Wastewater Flow 2) , gpd 

Current 24,080 

Future 30,870 

Organic Loading (BOD 5), lbs/day 

Current 66.5 

Future 85.6 

1) Design year is 2030 
2) Average daily influent flow rate, gpd = gallons per day 

The following figure, Figure I-II, consists of a flow diagram of the modified facility. 
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A summary of unit process design data is presented in Table 1-2. The detailed process 

design calculations are included in Appendices A and B of this manual. • 
TABLE 1-2 

UNIT PROCESS DATA 

Sanitary Sewage Lift Station 

Wet Well Size, feet 
Active rapacity, volume in gallons 

Initial Conditions 
Design Conditions 

Pump Type 
Pump Design Flow, gallons per minute 
Pump Electrical Information 

Voltage 
AMPS, Full Load 
Max Break Horsepower 
RPM 

Number of Pumps 
Force Main Diameter, inches 
Design Flow Velocity, feet per second 

Influent Flow Measurement 
Number of Units 
Component 
Minimum Flow Range, GPM 
Maximum Flow Range, GPM 
Flow Transmitter 
Location 

Lagoon Treatment System 

Cell No. 1  
Type 
Surface Area, square feet 
Average Depth, feet 
Total Volume, million gallons 
Detention Time, days 

@ Avg. Daily Flow 
(24,925 GPD takes into account 
winter evaporation losses) 

Cell No. 2  
Type 
Surface Area, square feet 
Average Depth, feet 
Total Volume, million gallons 

Design 
(Year 2030)  
4' square 

115 
145 

Submersible 
86 

230 
32.0 
7.5 

3,600 
2 
3 

3.5 

1 
2" In-line mag Meter 

10 
300 

Remote 
Lift station valve vault 

Design 
(Year 2030) 

Stabilization Cell 
155,090 

4.5 
4.89 

196.2 

Stabilization Cell 
90,700 

4 
2.51 
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Detention Time days 
@ Avg. Daily Flow 
(24,925 GPD takes into account 
winter evaporation losses) 

	
100.7 

Design 
(Year 2030) 

Wetlands Treatment System  
Type 	 Surface Flow 
Number of Cells 	 2 
Total Area, square feet 	 34,750 
Hydraulic Loading Rate, gpd/ft 2  

@ Net Summer Avg. Daily Flow 	 0.061 
(2,135 GPD) 
@ Net Winter Avg. Daily Flow 	 0.705 
(24,506 GPD) 

Hydraulic Residence Time, days 
Winter 	 15.80 
Summer 	 54.65 

Operating Water Depth, inches 
Winter 	 20 
Summer 	 6 

Chlorination System  
Number of Chemical Chlorinators 	 1 
Maximum Feed Capacity, lbs. C1 2/day 	 15.0 
Minimum Feed Capacity, lbs. C1 2/day 	 2.52 
Dosage Rate, mg/I @ Design Maximum 

Flow (30,870 GPD) 
Maximum 	 28.0 
Minimum 	 0.02 

Chlorine Contact Chamber 
Type 

Volume, gallons 
Length to Width Ratio 
Contact Time, minutes 

@ Avg. Daily Flow 
(0.240 MGD)  

60 feet of 18-inch diameter 
PVC pipe 

760.9 
40.8 to 1 

35.5 

Effluent Flow Measurement 
Number of Units 	 1 
Primary Element 	 22.5° V-Notch Weir 
Notch Depth, inches 	 8 
Minimum Capacity, MGD 	 0.0058 
Maximum Capacity, MGD 	 0.0668 
Electronic Totalizer 	 9 digit floating decimal point 
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D. EFFLUENT LIMITATIONS 

The Town's wastewater treatment facility is authorized to discharge in accordance with a 

permit issued by the Colorado Department of Public Health and Environment, Water 

Quality Control Division under their Colorado Discharge Permit System (CDPS). In 

accordance with the permit, the quality of the effluent discharged by the Town's treatment 

facility must, as a minimum, meet the limitations set forth in the permit. A summary of the 

current effluent limitations for this treatment facility, along with current self-monitoring 

requirements, are presented in Table 1-3. In addition to the concentration limitation on five-

day biochemical oxygen demand (BOD 5) indicated in Table 1-3, the Town's discharge 

permit also requires that the 30-day average effluent BOD 5  not exceed 15% of the 30-day 

average influent BOD 5  for samples collected during the same period. This stipulation 

requires 85% removal of BOD 5  within the treatment facility. The new permit is incorporated 

into Appendix C of this document. 
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TABLE 1-3 

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

Parameter 

Discharge Limitations Maximum 
Concentrations (Maximum Mass) Monitoring Requirements 

30-Day 
Average 

7-Day 
Average 

Daily 
Maximum 

Measurement 
Frequency 

Sample 
Type 

Effluent 5-day BOD, mg/l(lbs./day) 30 (7.8) 45 (11.6) N/A Monthly Grab 

Effluent Total Suspended Solids, mg/I (lbs./day) 105 (27.2) 160 (41.4) N/A Monthly Grab 

Effluent fecal coliform, Number per 100 ml 2,000 1)  4,000 1)  N/A Monthly Grab 

E.coli, Number per 100 ml 630 1)  1,260 1)  N/A Monthly Grab 

Effluent total residual chlorine, mg/I N/A N/A 0.5 Weekly Grab 

Effluent flow, MGD 0.031 N/A Report Continuous Recorder 

Effluent pH, standard units (min.-max.) N/A N/A 6.0 - 9.0 Weekly Grab 

Effluent oil and grease, mg/I (no visible sheen) N/A N/A 10 Weekly Visual 

Influent 5-day BOD, mg/I (lbs./day) Report Report N/A Monthly Composite 

Influent flow, MGD Report N/A N/A Continuous Recorder 

1) Geometric mean limits 
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II - TREATMENT FACILITY UNIT PROCESSES 

A. INFLUENT FLOW MEASUREMENT 

1. Purpose and Operation 

Measurement of flow into a wastewater treatment facility is very important as the 

determination of flow quantities enables appropriate treatment process adjustments to be 

made. The Colorado Department of Public Health and Environment design criteria for 

wastewater treatment works and the town's CDPS discharge permit both require that raw 

sewage influent flow quantities be measured continuously. Influent flow measurement 

enables detention time in the treatment systems of the facility to be determined. Also, 

per the requirements of the town's CDPS discharge permit, engineering and financial 

planning for expansion of the treatment facility is required to be initiated when the facility 

reaches 80% of its design capacity. Expansion of the facility is required when the facility 

reaches 95% of its design capacity. Measurement of influent flow to the facility enables 

these requirements to be determined. Accuracy is required to be within 10%+. 

Raw wastewater from the central collection system flows by gravity to the lift station 

located in the alley south of Colorado Highway 96 east of Boone Avenue. The flow is 

measured through a magnetic flow meter located east of the lift station inside an 

underground vault. To facilitate recording the influent flow, a remote flow indicator is 

provided in a weatherproof panel. The influent flow meter is a 2" magnetic flow meter, 

which provides a flow range from 10 GPM to 300 GPM. Both existing and future flows 

which occur or will occur during the design period of the treatment facility fall within this 

flow range. 

Safety 

While the dangers of entering vaults and manholes may appear minimal, personnel 

should exhibit caution when entering the structures for operation, observation or 

maintenance. Before entering the lift station vault, emergency wet well or any manhole 

structure, the structure should be well ventilated using a blower with the discharge hose 

extending to the bottom of the structure. Before entering any structure or manhole, the 
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blower and/or exhaust fan should be operated for several minutes prior to entering and at 

all times while personnel are present in the structure. In addition, such structures should 

be entered only when at least two (2) people are present. For additional information on 

entering manholes, refer to Section IV-12. - Confined Space Safety Considerations. 

B. SANITARY SEWER LIFT STATION AND ASSOCIATED FORCE MAIN 

1. Purpose and Operation 

The ongoing performance of the sanitary sewer lift station is an extremely vital part of the 

wastewater system. The lift station is the link between the central gravity flow sanitary 

sewage collection system and the wastewater treatment plant. The lift station contains 

two separate manholes and a valve/metering vault. Raw wastewater flows from the 

gravity collection system into the wet well. It is then pumped to the wastewater treatment 

facility through a 3" force main. In the event the main wet well backs up the incoming 

raw sewage to an elevation of 985.67, the raw wastewater will then flow by gravity into 

the emergency wet well. Within the wet well, several different floats have been installed 

for various pump/control functions. 

The main wet well consists of a 4-foot square concrete vault approximately 19.0 feet 

deep. Two 7.5-horsepower pumps with their associated piping, rail systems and 

activation floats have been installed in the wet well. There are four floats associated with 

the pumps' control system contained in the wet well that perform the following tasks: 

1. Float No. 1 — Set at elevation 982.75, is for turning off the lead and lag pumps 

2. Float No. 2 — Set at elevation 983.71, is for turning on the lead pump 

3. Float No. 3 — Set at elevation 985.17, is for turning on the high water alarm 

4. Float No. 4 — Set at elevation 984.47, is for turning on the lag pump 

All floats within the wet well are adjustable. This allows the operator to adjust the active 

volume within the wet well to the flow conditions being experienced. 

Like the main wet well, the emergency wet well contains similar pumping components. 

The emergency wet well consists of a 4-foot diameter concrete manhole and is 
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approximately 16.0 feet deep. This wet well operates strictly as an emergency backup to 

the main wet well. Raw wastewater must first backup from the main wet well, and then 

proceed by gravity to the emergency wet well prior to any activation of the emergency 

pump. The pump within this wet well is identical in design to the pumps in the main wet 

well. Likewise, activation floats control the activation and deactivation of this pump. The 

level of the floats are set for the emergency pump's "on" mode at elevation 985.67 and 

pump "off' at 984.67. Provisions have been made to drain the contents of this wet well 

to the main wet well by gravity. To conduct that effort, the plug valve within the piping 

connecting the two wet wells needs to be opened. After this has been done, cleaning the 

wet well may be undertaken followed by closing the plug valve. 

In the event of an emergency situation where the pumps in both wet wells are inoperable 

or unable to pump, the lift station's associated valve/metering vault is designed such that 

there is a tee with a plug valve and a 3-inch quick coupling male adapter. This provides 

the necessary means for placing a portable submersible pump's suction line into the 

main wet well and connecting the portable pump's 3-inch hose discharge to the quick 

coupling adapter. Such will enable raw wastewater to be conveyed to the wastewater 

treatment plant while the emergency situation is resolved. 

A weekly inspection of the lift station should be undertaken. Within this inspection, 

documentation on the amount of grease and oil buildup on the water surface, wet well 

side walls and the floats should be noted. Once the amount of grease and oil reach 40 

to 50% of the total covered surface area, the operator needs to clean the wet well. 

Cleaning of the wet well consists of removing the top layer of film on the raw wastewater. 

This is typically accomplished by utilizing a vac-truck to extract the wet well's contents 

including all grease deposits. Proper disposal of the removed contents should then be 

undertaken. They can be discharged into the wastewater treatment facility's primary 

cell. Once the water level in the wet well is lowered, cleaning of the activation floats 

should be performed. This consists of wiping off any buildup of the grease and oil from 

the floats. Float cleaning should be conducted as required, typically at intervals that may 

be more frequent than cleaning the wet well. The side walls of the wet well should also 

be cleaned by a power washer if buildup is visible. 
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With respect to the emergency wet well and its associated pump, the operator should at 

a minimum stage an emergency scenario semiannually and preferably once a quarter. 

This will achieve two things. First, by staging an emergency scenario, such will ensure 

that all the various components of the system are operating as intended. Should one 

particular component fail to perform, the necessary corrective work may then be 

undertaken. This will assure the operator that all components of the emergency system 

will perform under an actual emergency condition. Secondly, the emergency scenario 

will also provide for exercising of the emergency pump. The recommendation is made to 

let the emergency pump run through a minimum of two cycles, preferable three. This will 

not only exercise the emergency pump, but will also validate that the associated floats 

and controls are operating properly. 

In the event of an electrical outage, the lift station is equipped with a standby generator. 

The generator is powered by diesel No. 2 fuel. It will automatically exercise on a weekly 

basis under a full load condition. This will insure the performance of the generator when 

the needed time comes. 

After the raw wastewater has been collected within the main wet well, the pumps transfer 

the raw wastewater to the wastewater treatment plant through a 3-inch polyvinylchloride 

(PVC) force main. The force main design has incorporated a 1-inch combination air and 

vacuum relief valve manhole at the high point on Railroad Street east of Boone Avenue. 

A 3-inch plug valve with 3-inch quick coupling male adapter has been installed for use as 

a flush port. 

As part of the preventive maintenance program, cleaning of the force main should be 

periodically scheduled to prevent the development of blockages. A physical blockage is 

caused by an accumulation of solidified grease, detergents or any kind of solid debris 

from the wastewater, held in place by some condition such as a crushed, cracked or 

broken pipe, or settled object(s) too heavy to move with the flow. Grease can also build 

up on the walls of the force main by simple adhesion, potentially obstructing the line. 

The most common cause of stoppage is grease. Periodic cleaning should use the high 

velocity jetting method. To clean the force main will require that it be temporarily 

removed from service. This will dictate that this activity most likely occur in an off-hour 

period when influent flows to the sewage lift station are minimal. Such will enable the lift 
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station to be temporarily removed from service with a short term backup occurring 

without creating unacceptable conditions. A listing of the most common cleaning 

methods is summarized in the following Table 11-1. 

TABLE 11-1 
CLEANING METHODS FOR BLOCKAGES AND OBSTRUCTIONS 

Type of 
Blockage/Obstruction 

Effective Methods Remarks 

Blockage: Grease, debris High-velocity jetting Highly effective if properly done; 
leaves loosened material in sewer; 
desirable to remove material at 
clean-out 

Obstruction: 	Sludge, sand, 
gravel, debris 

High-velocity jetting 
or flushing 

Leaves loosened debris in sewer; 
not effective for heavy solids 

Grease buildup, some solid 
industrial wastes 

Porcupine (used 
with power rodder) 

Efficient in scraping walls; system 
should be flushed to convey to 
terminating manhole or clean-outs 

Grease buildup, some 
industrial wastes 

Chemicals Not generally recommended; not 
very effective 

2. Control 

a. Tests and Observations (T/O) 

T/O FREQUENCY RECORDS 

     

Observe pump operation 
	

Weekly 
	

Note unusual conditions. 
for excessive heat, noise 

	
Record action taken. 

and vibration 

Inspect buildup of grease 
and oil on wastewater 
surface 

Inspect wet well float 
system for grease buildup 

Weekly 

Weekly 

Note amount of grease and 
oil on surface by covered 
percentage. Once reaches 
40 — 50%, clean and record 
action. 
Clean floats as required. 
Record action taken. 

Check wet well operating 
	

Monthly 
	

Note any variation in the 
levels 	 operating level. 
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b. Problem Solving 

Problem  

Pump not operating 

• 
Force main plugged 

Check control system and other electrical 
components, check force main, remove 
pump and follow manufacturer's 
recommendations 

Determine location of plug and jet that 
segment of the force main. 

Suggested Action 

• 	T/O 	 FREQUENCY 	 RECORDS 

Check running time meters 
for all pumps. 

Inspect physical condition 
of wet well, piping, and rail 
system (rust, leakage, 
buildup of scum, etc.) 

Walk force main and 
check for any signs of 
failure, ground cracking, 
ponding, etc. 

Daily to Weekly 	Note running times for 
pumps and any wide 
variation between the two 
main wet well pumps 

Monthly 	Note unusual conditions. 
Record action taken. 

Quarterly 	Note any variation. Record 
action taken. 

Odor problems 	 Replace the wet well's carbon filters, check 
seal around hatch, clean wet wells. 

Refer to Appendix G, Lift Station Equipment, for additional maintenance procedures and 

a submersible pump troubleshooting guide. 

3. Safety 

As a result of both wet wells being enclosed without forced ventilation, a hazardous 

environment has the potential to exist. The wet well environment has the potential for the 

build-up of toxic or hazardous gasses and the development of an oxygen deficient 

atmosphere. As a result, before entering one of these structures, the structure should be 

well ventilated using a blower with the discharge hose extending to the bottom of the • 	structure. Atmospheric conditions must be monitored before and during operations. A 
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• blower should be operated for several minutes prior to entry and at all times while 

personnel are present in the structure. The recommendation is made that these 

structures be entered and adjustments made only when at least two people are present 

at the lift station facility site. Refer to Section IV - Emergency Response Plan and Safety 

and Appendix E for confined space entry information. 

C. LAGOON TREATMENT SYSTEM 

1. Purpose and Operation 

a. 	Stabilization Cells 

The two cells that comprise the lagoon treatment system are stabilization cells. As 

such, aerobic bacteria, which do not need mechanically added oxygen, are 

stabilizing the organic loading of the wastewater. Wind action and thermal mixing 

achieve mixing in the cells. The normal mode of operation of the facility is shown on 

Figure II-I. 

The organic loading capacity is based on the CDPHE's requirements of a maximum 

loading rate of 0.5 lbs of BOD 5  per day per 1000 square feet of surface area. 

Surface area requirements of the WWTF are governed by this loading rate. This is 

demonstrated as follows: 

Surface Area at Minimum Depth 

Organic Load 

Loading Rate 

= 245,790 ft 2  

= 245.7 lb. BOD 5/day 

= 0.348 lb. BOD 5/day/1000 SF 

Wastewater flows by gravity from the splitter manhole at the southwest corner of 

Cell No. 1 and discharges into Cell No. 1. The ability exists to discontinue the flow 

to Cell No. 1 at the splitter manhole utilizing its bypass pipeline and plug valves as 

shown in Figure II-II. The bypass pipeline can effectively be used by closing the 

plug valve and diverting the influent flow into the bypass pipe which branches to the 

east, then runs north along the east side of Cell No. 1. This will effectively convey 

the influent flow into Cell No. 1's level control structure, and subsequently passing 
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into Cell No. 2. Refer to Figure II-II for other valves or shear gates that need to be 

altered to adequately accomplish Cell No. 1's bypass. A detention time of 196.2 

days is provided in Cell No. 1 at the design flow rate. 

• 
Wastewater exits Cell No. 1 by gravity flow through an 8-inch PVC main. The flow is 

transmitted to a 3'x6'-8" vault that functions as a level control structure with 

aluminum grating on top. The vault is equipped with an adjustable aluminum weir 

plate. The weir plate is utilized to establish the operating level within Cell No. 1. One 

bypass and one outlet pipe exist on the downstream side of the weir. The bypass 

pipe consists of an 8-inch pipe equipped with an 8-inch shear gate while the outlet 

pipe is also equipped with a shear gate and exits the structure extending into Cell 

No. 2. Under normal operations, the 8-inch shear gate on the bypass line is closed. 

Such allows for gravity discharge from Cell No. 1 directly to Cell No. 2. In the event 

bypassing Cell No. 2 is desired, the shear gate on the 8-inch outlet line would be 

closed and the 8-inch shear gate on the bypass line opened. Here the flow will enter 

into the 8-inch bypass piping heading to the south. The main to the south enters a 

manhole located at the intersection of the dividing berm of Cell Nos. 1 and 2. The 

piping then runs easterly to Cell No. 2's level control structure. The plug valve and 

shear gates are open or closed as shown in Figure 

Like Cell No. 1, wastewater exiting Cell No. 2 by gravity flows through an 8-inch PVC 

main. The flow is transmitted to a 3'x6'-8" vault that functions as a level control 

structure with aluminum grating on top. The vault is equipped with an adjustable 

aluminum weir plate. The weir plate is utilized to establish the operating level within 

Cell No. 2. The bypass pipe is equipped with an 8-inch shear gate. Under normal 

operations, the 8-inch shear gate on the bypass pipe is closed, which is to the west. 

Such allows for gravity discharge from Cell No. 2 directly to the piping system 

leading to the wetlands splitter box. Within Cell No. 2, a detention time of 100.7 

days is provided under design flow rates. 

The operational strategies for the two cells have two basic objectives. 
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• Operate the water level in each cell within the normal operating ranges. Cell 

levels are to be managed with the use of the level control structures for each 

individual cell. 

• Address any anaerobic conditions resulting in odor problems. 

b. General 

There are no biosolids removal unit process (settling pond or clarifier) located prior 

to the lagoon treatment system. Therefore, suspended solids will settle out of the 

wastewater in both stabilization cells of the facility with the majority occurring in Cell 

No. 1. Periodic observation of the accumulation of biosolids in the bottom of the 

cells and occasional removal of biosolids from the bottom of the cells will be 

required. The greatest accumulations are anticipated in Cell No. 1. A mechanical 

dewatering (pumping) operation is generally the best procedure for removal of 

biosolids. Biosolids disposal requires either EPA or CDPHE approval, depending 

upon the nature of the ultimate disposal (beneficial use through land application vs. 

land filling). The nature of the allowable disposal options will be, in part, a function of 

the quality of the sludge. It will be necessary to obtain approval from either the 

CDPHE or EPA before biosolids disposal can be undertaken. Commercial 

organizations exist that can undertake the required permitting, removal and disposal 

activities required. 

A portable standby power supply (emergency generator) can be utilized for this 

treatment facility only to energize the chlorination pump. Wastewater flow through 

the treatment facility is by gravity and, in view of the long detention times provided in 

the lagoon treatment system and the incorporation of a wetlands treatment system, 

the treatment facility will be capable of producing an effluent of acceptable quality 

even during a prolonged power outage. All electrical equipment should be checked 

after a power outage to assure proper operation and adjustment. Once a power 

failure has occurred, at that point appropriate action should be undertaken by the 

town staff to address the needs of the treatment facility including either standby 

power to the chlorination equipment to allow for its continued use or the short-term 

discontinuation of the discharge by storing water in the treatment cells. 
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• 2. Control 

a. Tests and Observations (T/O) 

T/O  FREQUENCY 	 RECORDS 

Inspect physical condition of 
ponds (ice, color, odor, scum, 
weeds, etc.) 

Check pond operating level 

Daily 	Note unusual conditions. 
Record action taken. 

Weekly 	Note any variation in the 
pond operating level. 

Check biosolids accumulation 	6 months 	Note any variation in the 
in treatment cells 	 depth of accumulated solids 

3. Safety 

Anytime a raft or boat is used to access locations in the lagoon treatment system, a 

second person should be present at the treatment facility. Refer to Section IV of this • 	manual for additional safety requirements. 

D. WETLANDS TREATMENT SYSTEM 

1. Purpose and Operation 

A constructed wetlands system has been incorporated into the wastewater treatment 

facility for lagoon system effluent polishing in order to better insure consistent 

compliance with the town's CDPS discharge permit limitations. A constructed wetland is 

a manmade system specifically designed to treat or polish wastewater utilizing emergent 

vegetation and microbes. The use of constructed wetlands for treatment or polishing of 

domestic wastewater has become an established technology. Both research and 

operating data on systems installed in Colorado confirm that these types of systems can 

be very effective in the removal of suspended solids and algae and in reducing biological 

oxygen demand and to a lesser extent, ammonia. The pathways by which wastewater is 

treated in a constructed wetland include microbial degradation, sedimentation, 

• 	absorption, and plant uptake. The constructed wetlands system at this facility consists of 
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two wetland cells, each equipped with its own influent and effluent flow control system. 

The design of this constructed wetlands system has been based upon the utilization of a 

surface flow system. In addition, the wetlands system has been designed around the 

primary parameters of total suspended solids reduction and associated BOD 5  loadings. 

S 

• 

• 

Operationally, influent to the constructed wetlands system will flow by gravity from Cell 

No. 2 to a flow control structure (splitter box). The quantity of flow directed to each 

wetland cell can be regulated by adjustment of the weir plates installed in this structure. 

The intention is that, under normal operating conditions, both wetland cells would be 

used in parallel operation. The quantity of flow need not be equal to each cell, but some 

flow should be diverted to each cell to provide the moisture necessary for plant growth 

and survival. In an emergency situation or when one cell requires maintenance, all 

influent flow can be diverted to a single wetland cell as shown in Figure II-V by the 

installation of stop plates in the wetland influent flow control structure. A gated aluminum 

distribution pipe mounted on a row of gabions has been installed across the influent end 

of each wetland cell to provide for uniform flow into the cell across its width. The gates 

are to be adjusted to provide for the uniform distribution of flow over the length of the 

piping. 

Each cell of the wetlands system has been planted with cattails that are well-suited to the 

local environment. The wetland vegetation has been planted in a staggered pattern with 

plantings offset in successive rows such that the plantings do not form straight rows in 

the direction of flow. The health of the vegetation should be observed on a regular basis. 

Should the vegetation in a portion of a cell exhibit stress or disease, the cause of this 

condition should be investigated immediately. If the problem condition cannot be 

remedied by system adjustments or application of appropriate pesticides, the stressed or 

diseased portion of the cell should be replanted as soon as possible so that the 

vegetation in the entire cell is not impacted. The cells should also be monitored for 

muskrat infestations. In the event muskrats are determined to be present, they should 

be eliminated as soon as possible. 

The incorporation of the influent gated distribution piping and the pattern in which the 

wetland vegetation has been planted with enhance treatment efficiency by minimizing the 

potential for short circuiting. The wetland cells have been designed with a concrete 
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divider wall to establish a desirable length to width ratio. Plug flow is utilized to ensure 

that short circuiting is minimized to the greatest extent possible. In order to maintain 

optimum treatment efficiency, the operations personnel should periodically check the 

discharges from the gated piping in order to maintain a uniform rate of flow over the 

entire inlet's length. In addition, operations personnel should periodically observe the 

flow pattern through the wetland cells for signs of channelization which can lead to short 

circuiting. If channelization is observed, the wetland substrate should be raked and filled 

as necessary to eliminate this condition. This may require the placement of additional 

substrate or cattails in channeiized areas. 

Flow depth in the wetland cells is regulated by means of a rotating fitting and pipe 

installed in the discharge structure adjacent to the concrete walls constructed at the 

effluent end of each cell. Corrugated metal pipe skimmer sections have been provided 

in each effluent concrete wall to further help eliminate the potential for short circuiting 

and to eliminate any floating material from being discharged. Flow depth in the wetland 

cells can be adjusted by simply rotating the fitting by means of the adjustment handle in 

an up or down direction. 

During normal summer operation, the operating depth in the wetland cells should be 

maintained at a depth of approximately 4 to 8 inches. Optimum operating water depth 

will be determined based on wetland treatment system performance experience gained 

by operating the cells at various depths and the monitoring of their performance at these 

depths. During winter operation the operating depth will need to be increased to reduce 

the potential of the cells freezing solid. The recommendation is made that the cell 

operating depths be sufficient to maintain 4 to 6 inches of water flow under the ice cover. 

A maximum 24-inch depth has been factored into the design considerations with an 

anticipated depth of 20-inches. At startup of the wetland cells it is imperative that a 

continual flow of wastewater occur through each cell to provide the plantings with 

adequate moisture to help ensure healthy growth. It is also imperative that the water 

level be closely regulated to ensure that the plant stems are exposed to the air in that 

submerging the plant stems will drown the plantings. 

The effluent concrete wall open sections have been provided with a baffle in the form of 

a semi-circular corrugated metal pipe (CMP). The purpose of this CMP baffle is to retain 
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floating material in the wetland cells. These baffles should be inspected daily and any 

observed floating material should be removed. 

As the wetland treatment system ages, plant litter, debris, and treatment solids will 

accumulate. As this occurs, it will be necessary to adjust the rotating fitting in the effluent 

structure to provide adequate water depth in the treatment cells. It may also be 

necessary to raise the effluent CMP baffles. They have been designed to provide for 

adjustment. 

Removal or harvesting of wetland vegetation is generally not necessary. The dried 

vegetation can be burned off periodically during the winter to help maintain the hydraulic 

profile of the wetland and avoid build-up of litter in the cells. However, this procedure 

should not be practiced every year and especially not in the first few years of operation in 

that much of the treatment which takes place in the wetland cells occurs in the litter zone. 

Control 

a. Tests and Observations (T/O) 

T/O 	 FREQUENCY 	 RECORDS 

Inspect physical condition of cells 
( i.e., ice, color, odor, scum, 
vegetation, etc.) 

Check wetland cell operating 
water level 

Daily 
	

Note unusual conditions. 
Record action taken. 

Weekly 	Note any variation in 
operating level. Adjust 
effluent discharge fitting to 
maintain desired operating 
level. 

• 

Check accumulation of solids 
and/or litter in treatment cells 

Observe depth of flow and flow 
pattern from gates on influent 
piping 

6 months 

Monthly 

Note depth and type of 
accumulation. 

Note any changes. Record 
action taken. 
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T/O 
	

FREQUENCY 
	

RECORDS 

Observe condition at cell effluent 	Daily 
structure 

Observe conditions at cell effluent 
	

Daily 
to chlorination structure 

Check ice build-up in treatment 
cells 

Observe wetland cell effluent 
	

Daily 
quality (D.O., algae, etc.) 

Note unusual conditions. 
Remove any accumulation 
of trash or debris. Record 
actions taken. 

Note conditions. Remove 
any accumulation of trash or 
debris. Record actions 
taken. 

Note conditions. Record 
action taken. 

Daily in winter 
	

Note conditions. Record 
months 	action taken. 

b. Problem Solving 

Problem  

Uneven flow from gated 
influent pipes 

Suggested Action  

Adjust openings of gates to 
establish uniform flow as 
required 

Adjust position of effluent 
fitting in effluent structure 

Increase cell operating depth 
to provide at least 4" to 6" of 
flow below ice cover 

Reduce cell operating depth 

Provide for minor re-aeration 
of effluent from wetland to 
strip H 2S 

Cell depth greater or less 
than desired operating depth 

Depth of ice cover increasing 

Septic condition 

Hydrogen sulfide (H 2S) odor and lack 
of dissolved oxygen in effluent 

3. Safety 

Under normal operating conditions, the operating depth in the wetland treatment cells will 

be relatively shallow. While the dangers to personnel entering the wetland cells may 

appear minimal, caution should be exhibited when entering the cells for observations or 

maintenance. The thick vegetative growth can cause a person to fall and make it difficult 

for an individual to be seen. The recommendation is made that a second person be 
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• present any time the wetland cells are entered. Refer to Section IV of this manual for 

additional safety recommendations. 

E. CHLORINATION 

1. Purpose and Operation 

In order to comply with the CDPS permit limitations for a discharge to surface water 

under which the treatment facility operates, disinfection of the treated effluent is usually 

necessary. Application of a hypochlorite solution is used in this facility for disinfection. 

After injection of a relatively small quantity of solution by means of a metering pump, 

treated wastewater passes through the chlorine contact chamber where the disinfection 

process occurs. The contact chamber consists of an 18-inch diameter pipeline, 60 feet 

long. It is designed to be continuously full. It provides an excess of 30 minutes of 

contact time at the maximum hydraulic loading of 30,870 gpd. 

High-test calcium hypochlorite is manufactured either as granular or powder under 

various names. They all have approximately 65% to 70% of the oxidizing power of an 

equal weight of liquid gas chlorine. Calcium hypochlorite will deteriorate with time; 

therefore, it should be stored in a dry, cool, dark area. Calcium hypochlorite may be 

dissolved in water to form an aqueous chlorine solution. Although calcium hypochlorite is 

readily soluble in water, it reacts to form a precipitant, particularly with hard water. The 

sludge causes handling difficulties and feed equipment clogging. A periodic flush of the 

chlorination system is advantageous to maintain a free and open system. To retard the 

deterioration of hypochlorite solutions, containers should be located in a cool area out of 

the direct sunlight. 

2. Process Control 

Given the fact that calcium hypochlorite has a short shelf-life, time and temperature will 

affect the concentration of the available chlorine in these solutions. A residual chlorine 

analyses of the solution fed to the contact chamber is advisable to determine the 

solution's strength. Because the strength changes rapidly, it needs to be checked at 

least weekly. The hypochlorination system includes a Stenner Pump Company, 
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chemical feed pump with a capacity range of 0.046 to 0.917 gallons per hour (gph). A 90 

gallon chemical solution tank with mixer and low-level switch are also included. The 

projected chemical source is a high-test calcium hypochlorite. The operator should 

prepare the solution such that a calcium hypochlorite solution strength of approximately 

3% available chlorine exists. The chlorine dosage rate should typically be in the range of 

2 to 7.5 mg/I. The average dosage rate initially recommended is 6 mg/I. A 3% sodium 

hypochlorite solution contains 0.250 pounds of available chlorine per gallon of solution. 

The operator must pay close attention to the percentage of available chlorine from the 

source utilized and dilute the solution accordingly. Confirmation of the percent chlorine 

available needs to be made and the chemical feeder setting adjusted accordingly to 

provide adequate disinfection. 

3. Safety 

Although it is relatively non-hazardous, a solution of calcium hypochlorite should be 

approached with respect. It may be irritating to the skin and hazardous to the eyes. Due 

to the highly corrosive nature of hypochlorite solutions, their handling calls for proper 

protective clothing and safety equipment. Since chlorine is released when hypochlorite 

solutions decompose, proper ventilation is essential for storage and application of 

hypochlorite compounds. The operator should ensure the ventilation system on the 

chlorination building is fully operable and in use at any time the operator is in the facility. 

A hypochlorite solution should never be mixed with petroleum based oils, greases or 

solvents. 

4. Preventive Maintenance 

Preventive maintenance considerations should be followed with respect to the 

hypochlorination system including: 

• Clean the feeder and appurtenances on a regular basis. Assure that rubber gloves 

are worn. 

• On a regular basis, inspect the spring-loaded back pressure valve. Operate the 

piping valves on a regular basis. 
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• Operate the hypochlorite feeder briefly at all speeds and stroke settings to insure it 

is functioning properly. 

Occasionally pump a 5% solution of hydrochloric acid to prevent accumulation of 

carbonic scale in the feeder. Flush the feeder with water before and after using the 

acid. 

• Adhere to confined space entry procedures. 

5. Control 

a. 	Tests and Observations (T/O) 

T/O 	 FREQUENCY 	 RECORDS 

Check flow rate of hypochlorite 	 Daily 	Record feed rate 
solution through the discharge 
tubing 

Observe accumulation of grease 	 Weekly 	Note action taken 
and other materials in manholes 
either side of chlorine contact 
chamber 

Check quantity of calcium 	 Daily 	Record amount of 
hypochlorite solution used 	 solution used and 

remaining 

Flush feeder at highest flow rate 
	

Weekly 	None required 
possible 

Drain chlorine contact chamber, 	 Annually 	Record date and unusual 
remove accumulated solids to 	 conditions 
wetland cells or Cell No. 1 

Perform periodic checks of all 
hypochlorination system equipment; 
refer to instruction book for 
hypochlorination equipment 

3 months 	Record results of 
performance check 

Perform other periodic cleaning of 	As shown in 	Record date and action 
hypochlorination equipment in 	manufacturer's 	taken 
accordance with manufacturer's 	 information 
recommendations 

Perform periodic preventive 	 Every 2 years 	Record date, action and 
maintenance in accordance with 	 parts installed 
manufacturer's literature 
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b. Problem Solving 

PROBLEM 	 SUGGESTED ACTION 

Troubleshooting 
	

Refer to manufacturer's literature 
hypochlorination feed 
system 

F. COORDINATION OF CHLORINATION 

Steps should be taken to optimize chlorine dosages. An optimum chlorine dose will be one 

that is adequate to lower the E.coli or fecal coliform concentration to levels required by the 

CDPS Permit and at the same time stay within the maximum chlorine limitation established in 

the discharge permit. Excess chlorine dosages should be avoided, not only because of the 

chemical wastage, but because excess chlorine dosages tend to increase the exerted oxygen 

demand, reduce pH and dissolved oxygen and increase the BOD measured in the effluent. 

The permit limit for chlorine can also be exceeded if the dosage is excessive. 

In order to optimize the chlorine dose, levels of E.coli or fecal coliform in the discharge from 

the wetland treatment cells should be monitored frequently and the chlorine dosage adjusted 

accordingly. It is anticipated that monitoring for E.coli or fecal coliform will be required more 

frequently in the early periods of operation and be required less as typical ranges of E.coli or 

fecal coliform become more established. The cost saved in optimizing chlorine dosages 

should offset the cost of the initial additional monitoring. 

G. EFFLUENT FLOW MEASUREMENT 

1. Purpose and Operation 

The Colorado Department of Public Health and Environment's design criteria for 

wastewater treatment works and the town's CDPS Discharge Permit require that 

effluent flow from the wastewater treatment facility be monitored continuously and 

recorded. In order to estimate the amounts of chlorine that must be added to the 

treatment facility effluent, measurements of effluent flow are important. Measurement 
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of effluent flow also allows the determination of the detention time required and 

available in the facility's chlorine contact chamber. In addition, effluent flow 

measurement also permits comparison of the facility's influent and effluent flows. 

Comparison of these flows enables one to undertake a determination of the 

performance of the facility's treatment cell liners and conformance with Colorado 

Department of Public Health and Environment's seepage requirements. 

To facilitate effluent flow measurement a 22.5 degree V-notch weir is provided in a 

manhole at the termination of the chlorine contact basin. This weir has a 8-inch notch 

depth which provides a flow range from 0.006 MGD to 0.067 MGD. Both existing and 

future flows which occur or will occur during the design period of the treatment facility 

fall within this flow range. The effluent flow measurement system is equipped with an 

automatic flow monitoring system which consists of a ultrasonic sensor installed above 

the V-notch weir in the manhole at the termination of the chlorine contact basin, and a 

transmitter that generates a 4-20 milliamp signal to an ISCO flow recorder located in 

the chlorination building. A continuous strip chart recorder has been provided on the 

effluent measurement system. The unit installed is an ISCO Model 4210 Ultrasonic 

Flow Meter. 

A thorough discussion of the automatic operation of the electronic effluent flow 

monitoring equipment is presented in the information contained in Appendix J — Flow 

Monitoring Equipment and Electrical Gear, and will not be repeated in this section. 

Manual monitoring of effluent flows is also a relatively simple process. The depth of 

the water in the manhole above the bottom of the V-notch can be measured manually. 

This water depth reading in units of feet can then be used to determine the flow rate 

through the V-notch weir. A table giving the flow rate in various units for the range of 

depth of flow possible over this weir is included herein in Appendix F. This table has 

been developed utilizing the following equations: 

Q (cfs) = 0.4973H 25  

Q (gpd) = 321,415H 25  

Where Q equals flow rate in units of cubic feet per second or gallons per day as noted 

in each formula and H equals depth of water above the bottom of the V-notch in units 
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• of feet. Conversion factors have been utilized to calculate the other flow rate units 

given in Appendix F. 

2. Control 

a. Tests and Observations (T/O) 

T/O 	 FREQUENCY 	 RECORDS  

Observation of 	Daily 	 Record water depth and flow 
.mater depth 	 rate. Check  flow rate against 

flow quantity indicated by electronic 
monitoring equipment. 

b. Problem Solving 

PROBLEM 	 SUGGESTED ACTION 

Inaccurate flow readings 
	

Keep weir throat free of 
or plugging of weir 	 obstructions. Reprogram the ISCO 

4210 unit as required 

3. Safety 

The effluent flow measuring sensor is installed in the manhole at the effluent end of 

the chlorine contact chamber. This structure is a relatively deep concrete manhole 

covered with aluminum grating. The recommendation is made that if this structure is 

entered for observation of flow, that a second person be present. The 

recommendation is also made that before entering this structure, the structure be well 

ventilated using a blower with the discharge hose extending to the bottom of the 

structure. The blower should be operated for several minutes prior to entering the 

structure and at all times while personnel are present in the structure. 

In operation, a very low voltage current is applied to the ultrasonic sensing unit 

mounted in this structure. The voltage applied to the sensor is very low and should 

pose no danger to operations personnel under normal operating conditions; however, 

caution should be exercised when working with or around this device. 
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• 	H. TRANSFER, BYPASS AND LEVEL CONTROL SYSTEM 

1. Purpose and Operation 

Transfer, bypass and level control structures are located at key points within the 

treatment facility. The purpose of these structures includes transfer of wastewater 

between unit processes, bypassing of Cells 1, or 2 or the wetlands process in an 

emergency situation or for maintenance, and to facilitate the maintenance of a 

constant water surface elevation in each cell of the treatment facility. A normal 

operation flow schematic along with Cell 1, Cell 2 and Wetland Cells bypass 

schematics are illustrated in Figures II-1, II-11, II-111, II-1V and II-V. 

The water surface level in Cell No. 1 is regulated by the level control structure located 

between Cell Nos. 1 and 2. Flow is directed from the influent splitter manhole to Cell 

No. 1. As shown in Figure 11-11, Cell No. 1 can be bypassed by operating the valves 

outside of the splitter manhole located at the southwest corner of Cell No. 1 for 

• 	discharge to Cell No. 2 or to the constructed wetlands. 

As shown in Figure 11-111, Cell No. 2 can be bypassed by shear gate operation. 

As shown in Figures 11-1V and I-V, the facility has been designed such that bypassing 

of the constructed wetlands is not possible. Bypassing of one wetlands cell should 

only occur in an emergency situation or when one of the wetlands units need to be 

drained or otherwise taken out of service for maintenance operations. 

Wastewater flows through the treatment facility by gravity. As described previously 

and illustrated in Figure II-I, the flow entering Cell No. 1 passes through the splitter 

manhole and enters the cell by gravity. Cell No. 1 can be bypassed as illustrated in 

Figure 11-11 through the operation of plug valves and a shear gate which directs the 

diversion of the influent flow to Cell No. 2, thus removing Cell No. 1 from the treatment 

process train. 

The discharge from Cell No. 1 enters a level control vault located between Cells 1 and 

2. This structure not only provides an adjustable weir plate to establish the operating 
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level in Cell No. 1, but also contains two exiting pipes, both equipped with a shear gate 

inside the vault. Under normal operation, the flow would pass by gravity from Cell No. 

1 over the weir plate and into Cell No. 2. If Cell No. 2 is desired to be bypassed, the 

shear gate into Cell No. 2 is closed and the bypass line shear gate is opened as shown 

in Figure Once the shear gates have been opened and closed to return the 

treatment process to its normal series flow, the water contained in the bypass line will 

drain to the manhole located in the common berm of Cell No's 1 and 2. This activity is 

conducted by opening or closing the plug valves and closing the shear gate as shown 

in Figure 

The discharge from Cell No. 2 enters a level control vault located at the southeast 

corner of Cell No. 2. This structure not only provides an adjustable weir plate to 

establish the operating level in Cell No. 2, but also contains a bypass pipe equipped 

with a shear gate. Under normal operation, the flow would pass by gravity from Cell 

No. 2 over the weir plate and into piping leading up to the wetlands splitter box. If Cell 

No. 2 is desired to be bypassed, the shear gates can be opened and closed as shown 

in Figure 

The splitter structure incorporated into the treatment facility prior to the constructed 

wetlands works by use of weir plates which divert flow from one gravity pipeline to 

another. The water flow to the two wetland cells is established in the wetland splitter 

structure. Based upon the levels at which the weir plates are set, the flow to the 

wetland cells can be balanced between the cells and increased or decreased or 

eliminated to either of the cells. The wetland cells can be individually bypassed as 

shown in Figures II-IV, II-V. 

Level control structures exist on the discharge side of both wetland cells. The 

operating levels of each cell can be adjusted independent of one another. Adjustment 

is simply made by rotating a tee fitting installed in each discharge structure. Each tee 

fitting has been equipped with a short stub of pipe. An adjustment arm extends above 

the top of the level control structure for use by the operator. By raising or lowering the 

elevation at which the effluent pipe is positioned, the operating level in the cell can be 

raised or lowered. This procedure can be undertaken without entering the level control 
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• structure by operating the level control structures through the use of the lifting handles 

extending through the aluminum grating on top of the structure. 

2. 	Control 

a. 	Tests and Observations (T/O) 

T/O 

Flow diversion of Cell 1, Cell 2 or 
both wetlands 

Water level 

Inspect outlet/level control 
structures and weirs. Prevent 
build-up. 

b. Problem Solving 

Problem 

Debris build-up or 
corrosion of weir plates 
and/or level adjustment 
piping 

Increase in operating level 
of Cell No. 1 or Cell 2 
higher than dictated by the 
level control structure or 
splitter box weirs 

RECORDS 

Record dates and times of 
flow diversion and reason 
for same. Notification of 
Colorado Department of 
Public Health and 
Environment is required. 

Record water level in cells 
when filling of cells or 
draining of cells occurs. 
Also record operating 
depths of wetlands when 
adjustments are made to 
their operating levels. 
Recording water levels is 
not required when water 
levels are maintained at 
design depths. 

FREQUENCY 

As required 

Daily 

Daily 	None required. 

Suggested Action 

Remove all debris and corrosion from weir plates 
and/or level adjustment piping 

Determine cause of excessive debris build-up and 
correct problem 

Thoroughly rod discharge pipe from Cell No. 1 or 
Cell No. 2 to eliminate any blockages occurring 
in the piping. 
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• 	3. Safety 

The flow control structures incorporate open topped concrete structures covered with 

aluminum grating. The aluminum grating approach was incorporated to reduce the 

potential build-up of toxic or hazardous gasses and the development of an oxygen 

deficient atmosphere in these key structures. However, even with this design, before 

entering one of these structures, the structure should be well ventilated using a blower 

with the discharge hose extending to the bottom of the structure. The blower should be 

operated for several minutes prior to entry and at all times while personnel are present in 

the structure. The recommendation is made that these structures be entered and 

adjustments made only when at least two people are present at the treatment facility site. 

• 
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Ill - OPERATION OF SEWAGE COLLECTION SYSTEM 

A. INTRODUCTION 

The Town of Boone's wastewater collection system is a conventional sewer, meaning it 

consists of constant slope, gravity flow pipe with straight segments of pipeline between 

manholes. The system also contains one lift station that serves the entire service area. Its 

operation is addressed in the prior section. The town's collection and outfall sewer system 

consists primarily of 8-inch and one segment of 12-inch gravity piping and a 3-inch PVC force 

main. The gravity system is primarily vitrified clay pipe (VCP). Newer segments of the 

system have been constructed with polyvinylchloride (PVC) pipe. The piping extends 

westerly, southerly and northerly from the wastewater treatment facility through the Town of 

Boone. 

B. MAINTENANCE MANAGEMENT 

Effective maintenance management involves record keeping, planning, a competent work 

force and a policy of purchasing and maintaining appropriate equipment to meet specified 

needs based on the size and complexity of the operation. The emphasis in this section is 

preventative maintenance management, i.e., taking a proactive approach to operations as 

opposed to emergency response management. The sewer system operator is responsible 

for sanitary sewer system cleaning; flushing and repairs as needed; system monitoring, 

record keeping and reporting; inspection and surveillance. The Town plans to implement a 

program that jet rods 25% of the sanitary sewer lines on an annual basis resulting in the 

system being cleaned on a four year cycle. In addition to the annual jet rodding, problem 

areas should be rodded annually. A list of prioritized collection system segments to be 

repaired or replaced as required should be developed. 

1. Equipment 

Many items of specialized equipment are used in the maintenance of sanitary sewers 

together with general construction equipment such as air compressors and excavation 

equipment. This section primarily discusses the portable equipment normally needed in 

sewer maintenance. 
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Sewer maintenance must be geared to a 24-hour, on-call operation. Consequently, 

portable equipment must be ready to move. Such equipment includes the following: 

Air Compressors. An air compressor is probably the most useful unit available to a 

maintenance crew because it can power many pneumatic tools. The air compressor 

should have a capacity of at least 150 cubic feet per minute (cfm). The unit can be truck-

or trailer-mounted, depending on the size requirements. 

Pumps. Gasoline- or diesel-powered wastewater pumps may vary in discharge size from 

2 to 8 inches, depending on the size of the sewers to be serviced. Such pumps should 

be of the non-clogging type, trailer- or skid-mounted and should be self-priming. Several 

lengths of quick coupling hose or pipe should accompany each pump. The use of a 

septic tank pumping truck may be suitable to fill this need. Small pneumatic pumps are 

good units for high-lift, low-volume applications, such as pumping out basements and 

dewatering trench excavations. Such pumps may be either ejector or centrifugal types; 

plunger or low-speed suction pumps are also ideal to dewater trench excavations 

because of their positive action. 

High pressure hydraulic sewer cleaner. This jetting equipment is useful and highly 

effective in cleaning blockages in conventional sewer systems. The Town's operator 

should be familiar with the proper use of such equipment to prevent delays during 

emergency conditions. An alternative to purchasing this equipment is to secure the 

services of a local company that provides this type of service. The service may not be as 

responsive as desired depending upon availability of the contractor's equipment. Cost 

sharing the equipment with adjacent communities is also an alternative. 

Generators. Repairs on broken lines, once begun, must be completed without stopping; 

thus, night work may be required. This means good lighting must be available on the 

worksite itself and also for warning purposes. Small, portable generators are ideally 

suited to fill this need and may be used to power a variety of electric tools. Where a job 

requires larger floodlights and more power, a trailer-mounted generator with a battery of 

flood lamps can be used. Generators and air compressors should have low noise levels 

when used at night to avoid poor community relations in residential areas. 
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Blowers. Portable blowers can usually eliminate gas or oxygen deficiency hazards that 

may exist in a sewer line or other facility. No inspection of sanitary sewers, storm drains, 

or appurtenant subsurface structures should be made unless proper ventilation is 

established. Small portable units that can be carried on a truck can be powered by an 

electric generator or small gasoline engine and normally provide sufficient air to ventilate 

any manhole or small pump pit. 

Communication equipment. Two-way, hand-heid radios and ceiiuiar telephones provide 

quick, positive communications where hand or oral signaling is not possible. Such 

situations include night work, noisy, heavily traveled streets and locations where the line-

of-site between manholes is obstructed. During sanitary sewer line cleaning, stationing a 

radio-equipped worker at strategic locations may help avoid basement flooding. 

Miscellaneous items. Many other items of equipment can add to the overall efficiency of 

the maintenance crew: 

a. A small concrete mixer can mix sufficient concrete for many jobs and can be stored 

and towed easily. 

b. A portable hand powered winch can be used to lower equipment into manholes and 

to assist with sewer cleaning 

c. An aluminum ladder is advisable to be used in manholes with missing or broken 

steps 

d. A fire hose for general cleanup 

e. A manhole cover lifting tool 

f. Gas testing equipment to check for explosive or asphyxiating atmosphere conditions 

g. Self-contained breathing apparatus for access to oxygen deficient or noxious gas 

areas 

h. Portable lights for emergency nighttime repairs 

i. Traffic safety equipment including signs and barricades to protect exposed worksites 

j . General purpose hand tools including shovels and a hydrant wrench 

Materials and spare parts should be kept on hand for routine and emergency condition 

maintenance. If these are not readily available and cannot be found locally, a simple 
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repair job could escalate to an embarrassing emergency. At a minimum the spare parts 

inventory should include: 

a. Several full-length pieces of each pipe size in the system including service line pipes 

b. Pipe gaskets, fittings and repair clamps 

c. A spare manhole ring and cover, ready mix mortar and asphalt cold patch 

2. Recordkeeping 

Recording of wastewater collection system operational, maintenance and performance 

data is essential to calculate operating costs, determine budget requirements, prepare 

maintenance schedules, and to schedule repairs. Completeness and accuracy of 

records is critical for successful future problem resolution as well as for evidence in rate 

increase adjustments. 

3. Maintenance Records 

An effective maintenance program should have a simple system of recording pertinent 

data. Good records serve a twofold purpose: they record the work done and aid in 

planning future work. A comprehensive card file system should be adopted for the 

recording of sewer system maintenance data. Such a system would consist of an actual 

card or a computer database "card" to record pertinent data on a segment of the sewer 

piping and for each sewer service. 

a. Service Request and Complaint Records 

Service request and complaint forms should be developed to document customer 

complaints, system problems and summarize actions taken by the Town to resolve 

problems. All requests should be received courteously, investigated promptly and 

resolved as quickly as possible. If possible, the repair crew should be taken off 

other less urgent work to correct the problem. No less important is the follow-up 

contact to inform the complainant of action taken to assure satisfaction with the 

results. Designated maintenance personnel should be on call for emergency work 

24 hours a day. 
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C. PREVENTIVE MAINTENANCE 

The principal goal in earning public favor is to ensure that collection lines remain clear of 

blockages and are properly maintained. This section discusses general preventive 

maintenance procedures required to meet that goal in a typical wastewater collection system. 

1. Surveillance 

The three basic categories in sanitary sewer system surveillance are surface inspections, 

internal inspections and direct visual inspections. 

a. Surface Inspection 

Many problems can be detected by visual inspection when walking the rights-of-way 

and easements. The inspector looks for sunken or flooded areas, ground cracks 

along pipeline routes, evidence of vandalism, damage to special structures and 

manholes, manhole covers above or below the pavement level in streets, and 

evidence of flooding or seepage from sewers. Surface inspection of pipelines along 

streets can sometimes be made from a vehicle. 

Smoke testing can be used to determine problem areas prior to physical or internal 

television inspection. Smoke is introduced into a manhole with a special blower. 

Approximately 600 feet of sewer can be tested with one application. Any sources of 

observed smoke, except building vent stacks, are located and recorded, thus 

providing the basis for further examination. 

b. Internal Television Inspection 

Internal inspection by closed circuit television is by far the most effective method of 

determining the nature of an internal problem. Permanent records of the inspection 

may be made by photographing the TV screen or by using video tape. Some 

municipalities own and operate their equipment. However, the Town would more 
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likely contract with an outside vendor specializing in this service. Some of the 

private sewer rodding contractors also provide this service. 

c. Direct Visual Inspection 

A direct visual inspection program, including manholes and special structures, 

occasionally may be required. Extreme care should be used to provide adequate 

safety measures, as discussed in Section IV. Inspectors can use cameras for 

detailed pictures, illustrations for reports, instructions or maintenance work. 

2. Line Cleaning 

As part of the preventive maintenance program, cleaning of conventional sewers is 

scheduled to prevent the development of blockages. Blockages may be physical or 

hydraulic. A physical blockage is caused by an accumulation of solidified grease, 

detergents or any kind of solid debris from the wastewater, held in place by some 

physical defect such as a root mass, a protruding tap, a large crack or break, an offset 

joint, or settled object(s) too heavy to move with the flow. Grease can also build up on 

the walls of sewers by simple adhesion, completely obstructing the sewer. The most 

common causes of stoppage are grease, roots or a combination of the two. 
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TABLE 111-1 

CLEANING METHODS FOR BLOCKAGES AND OBSTRUCTIONS 

Type of 
Blockage/Obstruction 

Effective 
Methods 

Requisite 
Condition Remarks 

Blockage: Grease, debris High-velocity 
jetting 

Highly effective if properly done; 
leaves loosened material in sewer; 
desirable to remove material with 
vacuum unit 

Roots, debris Power rodder In pipes up to 
300 mm (12 in.) 

Highly effective; leaves loosened 
material in sewer; less effective in 
larger pipes 

Grease, debris Scooter — Effective with rubble and loosely held 
blockages 

Roots Power rodder 
followed with 
chemicals, jetting 
with root cutter 

Useful in removing grease held by root 
mass and in killing roots; too slow for 
emergency removal of blockage 

Obstruction: Sludge, sand, 
gravel, debris 

Flushing Flat grade or 
beginning of 
system 

Leaves loosened debris in sewer; not 
effective for heavy solids 

Sludge, sand, gravel, 
debris, grease buildup 

Balling Proper pipe 
alignment a ) 

Effective in lines up to 1,200 mm (48 
in.); good preventive maintenance; 
possibility of flooding buildings 

Same as above Scooter Same as above Effective in lines up to 2,400 mm (95 
in.); good preventive maintenance 
procedure; possibility of flooding 
buildings 

Same as above Kites, bags, tires, 
and poly pigs 

Same as above Same as above 

Same as above High-velocity 
jetting 

Highly effective; can remove some 
kinds of blockages; good preventive 
maintenance; leaves loosened 
material 

Same as above Power rodder In pipes up to 
300 mm (12 in.) 

Not effective for routine cleaning 

Sludge, sand, gravel, rocks, 
debris 

Bucket machine Highly effective for removing material 
from line break; (break must be 
repaired before hydraulic cleaning 
methods are used); slow and fairly 
costly; recommended for special 
conditions only 

Grease buildup, roots, some 
solid industrial wastes 

Porcupine (used 
with power 
rodder) 

Proper pipe 
alignment 

Efficient in scraping walls and cutting 
roots; loosened material can be 
removed by bucket 

Grease buildup, some 
industrial wastes 

Chemicals Industrial waste 
must be of 
known 
composition 

Not generally recommended; not very 
effective 

May require removal of intruding roots prior to balling 
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Developing a schedule for routine pipeline cleaning depends upon a variety of factors 

including the grade of each line, the type of area served and the past history of sanitary 

performance. A sanitary sewer laid at a steep grade with high velocity flow normally 

presents fewer problems than one with a flat grade and low flows. In residential areas, 

the increased use of garbage grinders increase the burden on wastewater collection 

system lines. 

A listing of the most common cleaning methods is summarized in the preceding Table III-

1. Details on the actual procedures for each method are not presented as it is most likely 

that the Town would contract to an outside vendor for these services. 

3. Manhole Maintenance 

It is vital to be able to gain access to manholes at all times. A manhole that cannot be 

found may have been buried, covered by street resurfacing, or camouflaged by property 

owners. They should be located by the maintenance crew by reference to location maps 

or with metal detectors. Manhole covers that are below grade should be raised to make 

them readily accessible. 

When a manhole cover is to be raised, a measurement should be made to determine the 

required vertical distance. An excavation is made to expose the ring and cover and any 

adjusting rings that may be present. The ring and cover are removed. If the depth is 

significant, an additional manhole barrel section may be required. Additional concrete 

adjusting rings are installed to provide the required vertical increase. They are seated in 

concrete mortar. The ring and cover are then reinstalled with the ring grouted firm. The 

area is backfilled and resurfaced as appropriate. 

Manhole bottom repairs may include building an entire bottom; reshaping a channel, 

repairing or correcting the slope of shelves, or realigning inflow and outflow ports. These 

repairs are done with concrete mortar or speed-crete, a quick setting aluminum and 

plastic material with high resistance to corrosion. Manhole wall repairs may include 

patching rough, corroded areas; correcting or installing a drop sewer line; sealing the 

manhole joints with grout; or repairing metal work. Patching is done with trowelled 
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cement grout. Joint sealing may be done with polymeric sealant, applied with a machine 

and a hand injector, or by chipping out the surface and patching with mortar. 

D. GOVERNMENT AND COMMUNITY RELATIONS 

Once job responsibilities are established for the Town of Boone's WWTF and collection 

system employees, a professional working relationship should be developed with local 

utilities, with regulatory agencies such as the Colorado Department of Public Health and 

Environment, Environmental Protection Agency and with other area municipal departments or 

groups. Such partnerships deal with the exchange of personnel and equipment and mutual 

support during emergencies and abnormal situations; they facilitate and encourage the 

exchange of ideas and technical practices. 

Community relations are a form of communication that can be practiced by anyone. Because 

every employee is an ambassador for the town, the manner in which an employee handles 

requests for service, complaints and presenting management's views can make the 

difference between a supportive or disinterested, or possibly even an antagonistic customer 

response. Good community relations enable the employee to convey the type of image 

wanted for the town. This image should include understanding, goodwill and confidence. 

Dealing with property owners is one of an employee's most important areas of community 

relations. Employees must conduct themselves in the same courteous manner they expect 

from others. Empathy for the property owner's problems, requests or questions will help 

generate the feeling that the town is not an impersonal organization that habitually runs 

roughshod over the rights of the general public. 

In talking with a property owner, the employee should avoid discussing general overall 

organizational plans and policies, and should confine answers to the immediate problem at 

hand. Any questions by the property owner that cannot be answered intelligently and 

correctly should be referred to the town board. 
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E. SAFETY 

The hazards associated with the operation of the conventional sewage collection system 

emphasize the need for safety practices and hazard awareness. The physical, biological and 

chemical hazards are a continuous threat. These occupational hazards can be avoided by 

following sound safety practices and by the use of safety equipment. 

Specific and general safety policies and procedures are presented in Appendix E. These 

documents should be continuously updated to stay in conformance with the current 

regulations of the Federal Occupational Safety and Health Administration (OSHA). 

With respect to the conventional interceptor sewer system, the primary safety related hazards 

are the following: 

1. Confined Space Entry. Several atmospheric hazardous conditions may be present in a 

manhole. Proper breathing equipment and/or ventilation, protective clothing and harness 

equipment are required. A confined space entry permit is also suggested. Refer to 

Appendix E of this manual for details. 

2. Explosive Conditions. The potential accumulation of methane and other explosive 

gasses in manholes poses a very hazardous condition. Awareness of this hazard and 

precautions not to create an ignition spark are critical to avoiding an explosion. 

3. Bacterial Infection. Workers who come into contact with wastewater are exposed to all 

of the hazards associated with water-borne diseases. Workers must be safeguarded 

against tetanus and skin infections. Inoculations in conjunction with personal 

cleanliness, recognition of potential dangers and knowledge of first aid will go a long way 

toward minimizing infections. No cut or scratch should be considered to minor to not 

receive attention. 

4. Excavation. When a sanitary sewer pipeline is excavated for repairs or connection of a 

service line, trench wall collapse poses a deadly hazard. The added hazard is that 

hidden shear planes exist from the original installation excavation. Familiarity with and 

strict adherence to OSHA guidelines is necessary. 
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5. Electrical Service. Any time work is conducted at the wastewater treatment facility or on 

the collection system that involves exposure to active electrical lines, special care should 

be taken to maintain a safe working distance for both personnel and equipment. If work 

on the electrical system is to occur, a qualified electrician should be present. Wet 

conditions create a very potentially dangerous environment in the presence of electricity. 

Overhead lines should be avoided and if necessary temporarily insulated. Any 

temporary electrical service should be installed with ground fault protection devices to 

immediately break the circuit in the event of high amperage draws, in addition, 

whenever work is being done on actual electrical or mechanical components, the circuits 

being worked on or controlling the mechanical equipment should be locked out to 

prevent others from accidentally energizing these circuits or components. 
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IV - EMERGENCY RESPONSE PLAN AND SAFETY 

A. EMERGENCY RESPONSE PLAN 

The emergency response plan as developed focuses on the WWTF and is intended to 

supplement the town's overall emergency response procedure documentation. 

1. Objectives 

The objective of this plan, as with any emergency response plan, is to provide the 

responsible individuals with a guideline to follow under emergency conditions to first and 

foremost protect the public health and safety. In general this requires proper notification 

of supervisory personnel and public authorities, assessment of the emergency situation, 

initial action to control the emergency situation, and formulation and execution of 

appropriate measures to make repairs and recover from the emergency condition. 

2. Emergency Conditions 

Due to the nature of the town's wastewater collection and treatment systems, there are 

limited emergency conditions to be considered. Initially three (3) emergency conditions 

that are applicable to the WWTF and collection system have been identified. A 

discussion of each is as follows: 

a. Pipe Plugging 

This can be a problematic situation in the outfall piping, collection system and the 

modified treatment facility's yard piping. Plugging will create a backup in the 

upstream piping. Problems of this nature can occur as a result of the flat grades 

within the piping system coupled with low flows. This results in the deposition and 

build-up of solids. A build-up of grit at the discharge of the ponds' inlet pipes can 

also occur. Periodic jet rodder cleaning or flushing is recommended on the 

problematic portions of the system. The town should practice a rodding program for 

the system with more frequent rodding to accommodate any problematic plugging 

areas. Partial pipe plugging of the discharge pipe into Cell Nos. 1, 2 and 3 can be 

F:\WPDATA\BOONE\WastevralertWWTP 07\OSM Manual\SECTlON.4.doc IV-1 



diminished by dispersion or removal of the grit accumulation occurring at the 

discharge of the inlet pipe. 

In the event of a plugged line, the operator must immediately determine the location 

of the plug through observation of upstream and downstream flows. Outside 

services should be secured, if required, to eliminate the obstruction to minimize the 

impact to users to the greatest extent possible. In the event sewage has backed 

into a dwelling or business, appropriate immediate action should be taken to clean 

the area. The town's insurance company should be immediately contacted. 

Periodic inspections of the facility by the WWTF operator should determine if the 

cells' interconnecting piping is working properly. If they are not, the pipe blockage 

should be cleaned out. The removal of any dead waterfowl or other floating debris 

should be undertaken when identified. Care should be taken to monitor the 

conveyance ability of all yard piping. The yard piping has been designed with 

sufficient access to allow for rodding any sections of the piping that may become 

partially plugged. An animal control program should be implemented if the facility's 

berms and ponds are found to have become a home for burrowing and/or 

impoundment building animals, especially muskrats. 

b. Pipe Break 

A break in the sewer piping could result in discharging raw sewage to adjacent 

drainages. The appropriate response to this situation is to immediately construct a 

form of containment around the discharge and to initiate notification procedures as 

this is considered a discharge violation. Pipe repair should then be conducted on an 

around-the-clock basis until the situation is resolved. Areas inundated with raw 

sewage should be cleaned of surface debris and disinfected if appropriate. 

c. Loss of Electrical Power 

In the event of loss of electrical power, the pumps at the lift station and chlorine 

injection system at the treatment plant are the primary areas of concern. Relative to 

the lift station, a permanent dedicated generator has been sited next to the lift 
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station providing standby power when needed. With the loss of commercial power, 

an automatic transfer switch shifts the power supply immediately to the generator 

which continues the flow of power to energize the pumps. Therefore, the loss of 

electrical power at the lift station should not be problematic. To ensure the smooth 

transition of power from the electric company provider to the generator, the 

generator is programmed to automatically perform a weekly load test on the system. 

This will ensure that the system is ready for an emergency scenario. The fuel 

supply to the generator is No. 2 diesel fuel. Special attention is required to ensure 

that the fuei is stabie especially during coid temperatures. 

In contrast, the wastewater treatment plant does not have any temporary power 

source. Therefore, all electrical components of the treatment plant will fail to operate 

upon a power failure. With these components off-line, the quality of the effluent can 

be impacted. Short-term electrical power losses will not have a major impact upon 

water quality. Power losses up to 24 hours in duration are not seen as significantly 

detrimental to the overall operations of the facility. 

The hypochlorination system will not function with the loss of power. Such will 

eliminate the disinfection of the effluent. The operator may periodically dose the 

effluent from the facility at the manhole preceding the chlorine contact basin if 

necessary to keep the magnitude of fecal coliform in check. Sampling can be 

conducted in the absence of chlorination to determine if the fecal coliform counts are 

acceptable without chlorination. If influent flows are in the order of magnitude of 

8,000 to 15,000 gallons per day, such is significantly below the rated hydraulic 

capacity for the facility of 30,870 gallons. This increase in detention time will aid in 

the die-off rate of pathogenic bacteria and fecal coliform. The fecal coliform 

limitation may potentially be met without the necessity of chlorination. In the event 

periodic dosing is required, the operator should apply limited amounts of the 

hypochloride solution at the entrance to the chlorine contact basin. 

Another option for the operator is to temporarily increase the impoundment depths 

within the treatment facility, thereby eliminating any discharge from the facility. Such 

will preclude the need to provide intermittent dozing of the discharge or conduct 

close monitoring of fecal coliform concentrations. In the event this approach is 
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undertaken, the facility should be returned to normal operating levels upon the return 

of the power supply. Care should be taken to not discharge at a rate beyond the 

permitted treatment plant's hydraulic capacity. 

d. Pump Failure 

In the event of a pump failure, the operator will be notified automatically by an 

autodialer located at the lift station. The recorded message will not give the operator 

information in regard to what the probiem is, but states a problem has occurred and 

his immediate attention is required. Should the failure be pump related, the operator 

needs to check the pump control panel to determine the type of failure. Should the 

failure require the removal of a pump, the affected pump should be pulled as soon 

as possible, repaired and reintroduced into service. As a result of having three 

pumps, the likelihood of all three pumps failing at the same time does exist, but is 

very remote. 

Should all three pumps fail, the operator needs to have a spare portable pump 

immediately available that can meet the demands place on it by the flow from the 

collection system. The pump's suction line should be extended into the main wet 

well with its discharge hose connected to the quick coupling connection within the 

adjacent valve/metering vault. The wet well should be immediately pumped down. 

Based upon the nature of the controls associated with the emergency pump, it 

should have 24-hour manual operation, be placed on a timer or operated by a float 

activated switch. Concurrent with the operation of the portable submersible pump, 

the wet well pumps should be pulled, repaired and placed back into service as 

quickly as possible. The Town is recommended to have a spare pump on hand at 

all times. This pump may then be place into service while the other pumps are 

repaired as necessary. 

e. Fire Hazard 

The wastewater treatment facility and sanitary sewage lift station have limited 

exposure to fire hazards. The chlorination building, the electrical control panels at 

both locations, and the generator represent the greatest concerns if subjected to an 
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area fire. Appropriate provisions should be made to protect these components and 

the general facilities in the event a local fire has broken out that threatens them. 

The operator should contact the local fire department for assistance and 

prioritization of protecting the facilities from damage. 

The Town currently has no industrial users, therefore emergency situations resulting from 

industrial discharges are not of concern. 

3. Chain of Command. 

The chain of command follows the organizational structure presented in this plan. The 

WWTF operator is responsible for emergency condition assessment, notification of 

supervisory personnel, and execution of initial control actions and final repairs. He is 

responsible for contacting the Mayor and coordinating with the Town Clerk to secure the 

outside services of contractors in making the necessary repairs if warranted and 

authorized by the Mayor. The Mayor is responsible for overall direction of the emergency 

condition including notification of regulatory authorities, the general public, and the 

media; approval of actions to be taken to resolve emergency conditions; and 

coordination of regulatory agencies, emergency organizations, contractors, and 

consultants. Responsibilities and efforts by the Mayor shall be supported by the Town 

Clerk and WWTF operator as needed and directed. 

Notification procedures would include contacting the following organizations, as 

necessary, notifying them of the emergency conditions and requesting assistance as 

appropriate. 

a. Local 

1. Boone Volunteer Fire Department 
2. Police 

911 
911 

(719) 523-6241 
(719)947-3311 

non-emergency 
3. Boone Town Hall 

b. County 

1. Pueblo County Sheriff 
2. Pueblo County Sheriff's Department 
3. Pueblo County Commissioners 
4. Pueblo County Health Department 

(719) 583-6125 
(719) 583-6000 
(719) 583-4300 

911 
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State 

1. Colorado State Patrol (Pueblo) (719) 544-2424 
2. Colorado Department of Public Health and Environment (303) 692-3500 
3. Colorado Dept. of Public Health & Environment (Pueblo office) (719) 545-4650 
4. Poison Control 1-800-332-3073 
5. Emergency Management Center (719)267-5555 
6. 24 hour emergency spill hotline (877) 518-5608 

d. Utilities 

1. Electricity - Black Hills Energy (888) 890-5554 
2. Gas - Excel Energy (800) 895-2999 
3. Telephone - Qwest Communications (877) 348-9007 

Media 

1. Newspaper - Pueblo Chieftain (719) 544-3520 
2. Local radio/TV stations 

KKTV (719)542-6247 
KOAA-TV (719)544-5781 
KKCSJ (719)542-0835 
KDZA (719)545-2080 

f. Others 

1. American Red Cross - Pueblo Chapter (719) 561-2614 
2. Earthwork and/or pipeline contractors 

Local: 
K.R. Swerdfeger Construction, Inc. (Pueblo) (800) 369-6432 
Spaccamonti Excavating, Inc. (Pueblo) (719) 544-8943 
Pate Construction Co., Inc. (Pueblo) (719) 647-0463 

Regional: 
Interstate Irrigation, Inc. (Yuma) (970) 848-5809 
Carrigan Excavating, LLC. (Lamar) (719) 336-3313 
TLM Constructors Inc. (Swink) (719) 384-5956 

3. Engineering Consultant - GMS, Inc. Consulting Engineers (719) 475-2935 

4. Emergency Response 

A general discussion of the appropriate response to each of the identified emergency 

conditions was presented above. Detailed step-by-step response procedures must be 

formulated after the emergency condition is fully assessed because the specific nature or 

severity of these conditions, as well as any other unexpected emergency condition, 

cannot be predicted. General emergency response guidelines are as follows: 
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a. Protect public health and safety 

b. Notify supervisory personnel and public authorities 

c. Assess emergency situation 

d. Take initial action to control the emergency situation 

e. Formulate necessary repair measures to recover from the emergency condition 

f. Execute repairs 

g. Assess cause of emergency and implement measures to protect against a 
recurrence 

5. Coordination 

Coordination of emergencies with regulatory agencies, emergency organizations, 

utilities, and others is the responsibility of the Mayor. A comprehensive list of contracts is 

presented in the Chain of Command section of this section. Only those contacts 

deemed necessary to be involved need to be contracted. 

B. GENERAL SAFETY CONSIDERATIONS 

Wastewater and its by-products are potential hazards to treatment facility personnel. The 

hazards include water-borne diseases such as typhoid fever, paratyphoid fever, dysentery, 

infectious jaundice, hepatitis and the danger from tetanus. The best defense against 

infection is the practice of good personal hygiene. The following safety guidelines should be 

observed whenever working around wastewater: 

1. Hands and fingers should be kept away from the nose, mouth, eyes and ears. 

2. Protective clothing including rubber gloves, coveralls, waterproof boots and safety 

goggles should be worn when cleaning equipment or structures; handling wastewater, 

screenings, sludge or grit; or for other work which requires direct contact with untreated 

wastewater or sludge. 

3. Gloves should always be worn when the skin is broken, chapped, or burned. 

4. Hands should be washed thoroughly with soap and hot water before eating or smoking. 

5. Fingernails should be kept short, and foreign material removed from nails with a stiff, 

soapy brush. 
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6. Work clothes should be washed frequently and left at the treatment facility to minimize 

the danger of bringing an infectious microorganism home from work. 

7. Clean work clothes or street clothes should not be stored in the same locker with used 

work clothes. 

8. All cuts and scratches should be reported and given immediate first aid treatment. A 2% 

tincture of iodine or merthiolate should be applied immediately to all wounds or cuts. 

9. A shower should be taken after each work day. 

Anytime a raft or boat is used to access locations in the lagoon treatment system, a second 

person should be present at the treatment facility. A U.S. Coast Guard approved personal 

flotation device (life jacket) should be used in accordance with OSHA regulations by all 

personnel working over the water. 

Any time electrical work is conducted at the wastewater treatment facility a qualified 

electrician should be present. In addition, whenever work is being done on electrical or 

mechanical components, the circuits being worked on or controlling the mechanical 

equipment should be tagged and locked out to prevent others from accidentally energizing 

these circuits or components. 

The condition of all facility fencing and warning signs should be reviewed weekly to determine 

that they are all complete and do not need repair to prevent unauthorized entry into the 

wastewater treatment facility site. All gates, doors, equipment housings and buildings at the 

treatment facility should be locked unless operation staff is on-site. 

C. CONFINED S P A C E SAFETY CONSIDERATIONS 

A confined space is defined as an area having limited or restricted means of entry and exit, 

unfavorable natural ventilation and/or not designed for continuous worker occupancy. 

Confined spaces include, but are not limited to, the following enclosures: storage tanks, 

boilers, silos, lift stations, tank cars, pipelines, septic tanks, underground vaults, tunnels, pits, 

manholes or similar structures. There are many potential hazards associated with confined 

spaces. These include: 
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1. Hazardous Atmospheres 

a. Oxygen deficient atmospheres 
b. Flammable or explosive atmospheres 
c. Toxic atmospheres 

2. Physical Conditions 

a. Restrictions to work area within the confined space 
b. Limited communications and visibility 
c. Restrictions related to entry and exit and the time required for these movements 

Most of the structures at the wastewater treatment facility incorporate open topped concrete 

structures covered with aluminum grating. This was done to reduce the potential for build-up 

of toxic or hazardous gasses and the development of an oxygen deficient atmosphere. 

However, before entering any of the treatment facility structures adequate safety precautions 

should be taken. The intent of this manual is not to reiterate all safety considerations 

necessary when preparing to enter a confined space. The NIOSH booklet "A Guide to Safety 

in Confined Spaces", contained in Appendix E of this manual, should provide sufficient 

information for operations personnel to become aware of the hazards associated with 

confined spaces. In addition, many of the references cited in Section VII of this manual 

contain guidelines and recommendations for safety in confined spaces. The treatment facility 

operator will be responsible for becoming familiar with current and future OSHA requirements 

and NIOSH guidelines related to confined space entry and for instructing replacement and/or 

assisting personnel on safety procedures to be followed with regard to confined spaces. 

The following is presented as a suggested standard operating procedure (SOP) which can be 

adopted by the Town of Springfield with regard to entering into a confined space. 

D. STANDARD OPERATING PROCEDURE FOR ENTERING INTO A CONFINED S P A C E 

1. Purpose 

The purpose of this Standard Operating Procedure (SOP) is to set forth the procedures 

which, if followed, will help insure Town employees who are required to work within a 

confined space will have a safe working environment. 

F:\WPDATA\BOONEVWastewater\WWTP 07\O4M Manual\SECTION.4.doe IV-9 



2. Effective Date 

This Standard Operating Procedure will become effective upon adoption by the Town of 

Boone's Board of Trustees and will remain in force until rescinded. Changes may be 

incorporated into the SOP as deemed appropriate. 

3. Applicability 

This Standard Operating Procedure is applicable to all town employees. If any portion of 

this SOP conflicts with the provisions of the OSHA Rule on Confined Space, 29 CFR, 

Part 1910 or the American National Standard Safety Requirements for Confined Spaces, 

ANSI Z117.1-1989, the latter two take precedence. 

4. Definitions 

For the purpose of this SOP, the following definitions apply: 

a. Confined Space 

An enclosed area to include, but not limited to tanks, silos, vessels, pits, sewers, 

pipelines, tunnels, vaults, manholes, inlets and similar type enclosures. 

b. Team Leader 

An employee assigned to the team, in charge as the Foreman of the team that is 

entering into a confined space. The team leader will be in charge of ensuring that 

this SOP is followed. 

c. Attendant 

An employee assigned to remain immediately outside the entrance to an enclosed 

or other space to render assistance as needed to the employee inside the space. 

The attendant may be the team leader. 
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d. Combustible Gas 

A vapor or mist in excess of 10% LFL 

e. LFL 

Lower flammable limits. 

f. UFL 

Upper flammable limits. 

g. Entry Permit 

Written or printed document established by the employer. 

h. H 2S Hydrogen Sulfide 

A colorless gas which is flammable and toxic at low concentrations 

i. CO Carbon Monoxide 

An odorless or colorless gas. 

j . 0 2 Deficiency 

Oxygen atmosphere containing less than 19.5% oxygen by volume, 

k. 0 2 Enriched 

Oxygen atmosphere containing more than 23.5% oxygen by volume. 



5. Procedure For Entry Into And Working Within A Confined Space 

a. Safety Equipment Check 

The team leader will check all safety equipment to insure it is operational. The 

equipment check should be accomplished immediately upon drawing the equipment 

from its normal storage area and prior to transporting it to the work site. NOTE: NO 

ENTRY INTO A CONFINED S P A C E WILL BE PERMITTED UNLESS ALL 

SAFETY EQUIPMENT IS IN WORKING CONDITION. Safety equipment will be 

placed in close proximity to the confined space opening so as to be readily 

accessible at all times. 

b. No Smoking 

Prior to approaching a confined space, employees will extinguish all flames and 

smoking material. 

c. Entry Permit 

The team leader will complete and sign a confined space entry permit. A sample 

Confined Space/Hazardous Area Entry Permit is attached to this SOP. 

d. Initial Testing 

The team leader will test for combustible gasses, H 2S, CO, 0 2 , in the confined 

space prior to opening the access, if possible. If the confined space is a manhole, 

the "hook hole" will be utilized. If there is no hook hole, the test will be executed 

immediately after the access cover is removed by inserting the hose attached to the 

multi-gas monitor into the confined space. Tests are to be taken at three levels: 

immediately inside of the entry, one-half of the distance between the entry and the 

floor, and on the floor of the confined space. NOTE: NO ENTRY IS PERMITTED 

PRIOR TO THE TESTING AND UNTIL AFTER THE R E S U L T S ARE ANALYZED. 
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The acceptable limits are: 

1. Combustible - 1 0 % LFL or less. 

2. H 2S -10 ppm or less. 

3. CO- 35 ppm in 8 hours. 

4. 0 2 - a reading of 19.5% to 23.5% 

e. Vent the Confined Space 

Open the access cover to the confined space, if not accomplished during the testing 

step above, and vent the confined space for a total of 15 minutes: the 15 minute 

venting time applies to all structures within the system. Install and operate the 

ventilating blower for the appropriate length of time to exhaust the volume of air 

contained in the confined space, turn off the blower for two minutes, and repeat the 

testing procedure identified in Step d. above. If unsafe levels are still present, 

repeat the ventilation procedure. 

f. Ready for Entry 

After the venting process has been completed and acceptable levels are indicated 

the confined area is safe for entry. 

g. Set Up Safety Equipment 

The team leader will set up, or cause to be set up, the safety equipment which must 

consist of, but is not limited to, the tripod and winch rigged with adequate cable to 

enable the employee to work in the farthest reaches of the confined space and the 

appropriate fittings. The ventilating blower will be restarted and remain in operation 

as long as an employee is in the confined space. 

h. Visual Inspection 

The team leader will inspect the means of access into the confined space to insure it 

is structurally sound and will support the weight of the employee. Also, a visual 
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examination of the confined space will be made to determine if rodents, snakes, etc. 

are present. 

i. Harness and Monitor 

The team leader may not authorize the employee(s) to enter the confined space. 

NOTE: WHENEVER AN EMPLOYEE(S) IS IN A CONFINED SPACE AN 

ATTENDANT WILL B E IN PLACE IMMEDIATELY OUTSIDE OF THE OPENING. 

The empioyee(s) entering the confined space wiii put on the safety harness and 

attach him/herself to the cable prior to descending into the confined space. At least 

one employee will wear a portable multi-gas monitor and an escape respirator or air 

mask and breathing apparatus at all times when working in the confined space. The 

monitor will be turned on and monitored whenever any employee is working in the 

confined space. If the monitor indicates an unacceptable level of oxygen or 

combustible gas the employee(s) will exit the confined space immediately. The 

attendant will assist the employee(s) in evacuating the space in the fastest and 

safest manner possible. 

j . Visual/Radio Contact 

The team leader will, at all times, maintain visual or radio contact with all employees 

working in the confined space. He/she will be alert for any changes in the 

employee's actions and/or speech that might indicate a deterioration of the 

environment. 

k. Extrication of Employee 

In the event an employee appears to be in the process of being overcome by a 

combustible or toxic gas, oxygen deficiency, oxygen enriched atmosphere, the team 

leader will: 

1. Talk to the employee and direct him/her to exit the confined space immediately 

with use of the escape respirator or air mask. 
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2. Extricate the employee using the winch, if the employee is unable to exit the 

confined space without assistance. 

3. Notify the police and/or fire department of the emergency and request 

assistance, if necessary. 

4. Administer CPR and/or other first aid procedures as required. 

NOTE: IF MORE THAN ONE EMPLOYEE IS AVAILABLE OUTSIDE OF THE CONFINED 

SPACE, THE TEAM LEADER OR THE PERSON IN CHARGE WILL DIRECT THAT 

EMPLOYEE TO CALL FOR ASSISTANCE AND THEN ASSIST THE ATTENDANT IN 

EVACUATING THE EMPLOYEE(S) FROM THE CONFINED SPACE. 

NOTE: THE TEAM LEADER OR THE PERSON IN CHARGE WILL NOT ENTER A 

CONFINED SPACE TO ASSIST ANOTHER EMPLOYEE UNLESS THERE IS AT LEAST 

ONE ADDITIONAL EMPLOYEE AVAILABLE OUTSIDE OF THE CONFINED SPACE. THE 

PERSON ENTERING THE CONFINED S P A C E WILL DON THE APPROPRIATE SAFETY 

EQUIPMENT, SCBA AND LIFELINE, PRIOR TO ENTERING THE CONFINED SPACE. 

I. Close-Out the Permit 

At the conclusion of all activity within the confined space and after the last employee 

exits the space, the team leader or person in charge will "close-out" the confined 

space entry permit. 

6. Safety Equipment 

Since the Town of Boone is required to cause employees to work in confined spaces it 

will procure and maintain the personnel and organizational safety equipment listed in this 

SOP. NOTE: ALL SAFETY EQUIPMENT MUST B E PRESENT AT THE JOB SITE 

AND IN WORKING CONDITION B E F O R E ANY EMPLOYEE ENTERS A CONFINED 

AREA. 
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a. Item 

1. Portable multi-gas monitor (oxygen, carbon monoxide, toxic gasses, and LEL 

gasses) 

2. Fire extinguisher 

3. Ventilating blower 

4. Chest harness (no waist harnesses) 

5. Rescue and retrieval tripod with winch and retractable life line for mobility of 

workers. 

6. Escape respirator with 5 minutes of air supply and/or self-contained breathing 

apparatus. 

7. Non-sparking lights with ground fault circuit interruption (GFCI). 

8. Safety vest or safety overalls 

9. Safety goggles or glasses 

10. Leather gloves 

11. Hard hats 

12. Lifting hooks 

7. Training 

All employees required to act in the capacity of an attendant or team leader in charge of 

work being accomplished in a confined space are required to undergo annual training in 

operations involving entry into and working within a confined space. Additionally, the 

person in charge/the attendant must have Cardiovascular Pulmonary Resuscitation 

(CPR) and emergency first aid training. 
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CONFINED SPACE ENTRY PERMIT 
HAZARDOUS AREA ENTRY PERMIT 

LOCATION and DESCRIPTION 
of Confined Space 

PURPOSE of Entry 

DEPARTMENT 

ALL COPIES OF PERMIT 
Will REMAIN AT JOB SITE 

UNTIL JOB IS COMPLETED 

. Date. 

Time 

Expiration. 

PERSON in Charge of Work. 

Sup ervisor (s) in Charge of Crews Type of Crew Phone 

SPECIAL REQUIREMENTS YES NO YES NO 
Lock Out - De-energize Escape Harness 
Lines Broken-Capped or Blanked Tripod emergency escape unit 
Purge-Flush and vent Lifelines 
Ventilation Fire extinguishers 
Secure Area Lighting 
Breathing Apparatus Protective Clothing 
Resuscitator-lnhaler Respirator 

TESTS TO BE TAKEN 
(valid for one 8-hr. 

P.E.L. 

Y 
N 
S 

Date 
O 

Date 
M 

Date Date 
M M 

Date 
M M 

% of Oxygen -21% 
%LEL Any % over 10 
Carbon Monoxide ppm 
Hydrogen Sulfide ppm 

Name 
GAS TESTER 
NOTE: Continuous/periodic tests shall be established before beginning job. 

Instruments Used NAME TYPE IDENTIFICATION NO. 

SAFETY STANDBY PERSON (S) NAME CK. NO. 

AMBULANCE 

FIRE 
Supervisor authorizing all above conditions: 

P.E.L. Permissible Entry Level 
' L.E.L. Lower Explosion Level 

TEST MUST BE RETAKEN IF CONFINED SPACE IS VACATED AND RE-ENTERED. 
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ENTRY PERMIT FOR HOT WORK IN A 

CONFINED SPACE 

(To Be Attached to the Standard Entry Permit) 

Location of Work: 

Description of Work: 

Person in Charge of Work: 

Entry Date: Entry Time: 

Entry Time: M 

Entry Time: M 

Outside Agencies/Contractors: 

HAZARDOUS WORK 

[ ] Burning 

[ ] Welding 

[ ] Brazing 

[ ] Open Flame 

[ ] Sparks 

SPECIAL REQUIREMENTS 

Lock-out/De-energize 

Ventilation 

Fire Extinguisher 

Person(s) Standing Outside of Space 

Rescue Equipment Provided 

HAZARD EXPECTED 

[ ] Hot Materials 

[ ] Flammable Materials 

[ ] Toxic Materials 

[ ] Spark-Producing Operations 

[ ] Other 

EMPLOYEE(S) INSIDE CONFINED SPACE 
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E. OPERATOR TRAINING PROGRAM 

During facility start-up, manufacturer's representatives will be on-site to instruct the town's 

present operator on safety procedures to be observed during operation and maintenance of 

treatment facility equipment. The operator will receive additional safety instructions for the 

new treatment facility from the town's consulting engineer. The operator will be responsible 

for instructing any replacement or assisting personnel on safety procedures to be followed at 

the treatment facility. 

Safety procedures should be reviewed at an annual emergency response meeting. The main 

items to be discussed at these meetings are as follows: 

1. Condition of facility fencing and warning signs 

2. Practice of locking all gates, doors, equipment housings, and buildings at the treatment 

facility 

3. Qualified electricians to be present during any facility electrical work 

4. Chlorine handling procedures 

5. Presence of a second person at the treatment facility site anytime personnel use a boat 

or raft to access locations on the treatment facility's cells. 
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V - LABORATORY REQUIREMENTS 

A. DISCHARGE PERMIT REQUIREMENTS 

1. DMR Monitoring and Testing 

The Boone wastewater treatment facility is a self-monitoring facility subject to the 

requirements of the Colorado Discharge Permit System (CDPS). The facility's 

discharge permit specifies effluent limitations and minimum monitoring 

requirements. These requirements are outlined in Table I-3. The new CDPS 

permit requires that, as a minimum, the following testing be accomplished and the 

results reported on the monthly Discharge Monitoring Report (DMR). 

a) Influent and effluent flow 

b) Influent and effluent BOD5 

c) Effluent total suspended solids (TSS) 

d) Effluent E.coli 

e) Effluent pH 

f) Effluent oil and grease 

g) Effluent total residual chlorine 

B. PROCESS CONTROL 

The types of treatment processes incorporated in this facility require minimal laboratory 

testing for process control. Frequent observations of pH and dissolved oxygen (DO) will 

assist in identifying operational trends or upsets. Total residual chlorine (TRC) and fecal 

coliform testing are necessary to ascertain compliance with CDPS discharge permit 

limitations, for self-monitoring reporting and for determination of chlorine dosage rates. In 

addition to the CDPS discharge permit monitoring and testing requirements for five-day 

biochemical oxygen demand (BOD5) and total suspended solids (TSS), these parameters 

should also be occasionally tested for at the influent to the wetland treatment system. This 

testing, in conjunction with influent and effluent testing, will permit monitoring the 

performance of the lagoon and wetland treatment systems separately. 
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Monitoring of pH, D.O., and TRC are most easily handled with the use of test kits 

commercially available or with electronic probes and electrodes. Since not all available 

methods of determining total residual chlorine are acceptable for self-monitoring reporting, 

it is important that a proper method be utilized. The use of a color comparator method is 

not acceptable unless used in conduction with a spectrophotometer. The amperometric or 

idometric titration methods are acceptable at this time. Analysis for residual chlorine must 

be accomplished on-site. 

C. SAMPLING SYSTEM AND LOCATIONS 

All samples must be taken manually in accordance with the sampling requirements of the 

facility's CDPS discharge permit and as recommended herein. Careful consideration 

should be given to the manner in which sampling and testing are conducted. Influent 

wastewater samples are required to be gathered on a composite basis as opposed to the 

single grab sample method. Influent wastewater characteristics will change throughout the 

course of the day. Collection of a composite sample gives a more representative 

indication of actual organic loadings on the treatment facility and helps eliminate the 

possibility of an overly strong or weak test result which can adversely impact the 

computation of BOD5 removal through the facility. To ensure a collection of composite 

samples are performed automatically and flow based, the town may elect to install an 

automatic sampling unit at the wastewater treatment facility. 

The recommendation is made that the initial samples for a given discharge monitoring 

report period be taken early in the month. The town's operator should follow up, by way of 

telephone if necessary, to obtain the results of the initial testing in a timely fashion. If the 

results indicate that any test parameters fall outside the 30-day average contained within 

the discharge permit, a second sample should be collected within the same reporting 

period and tested. The intent of this approach is to provide an average of the analyses 

which would be below the 30-day average discharge limitation. The following table 

contains both the various locations at which testing is mandated under this CDPS permit 

as well as recommended locations where testing can be undertaken for use in process 

control. 
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Test samples for discharge permit compliance and process control must be collected from 

various locations throughout the treatment facility. Table V-1 and V-2 list the locations 

from which samples should be collected, the parameters which should be tested for at 

each location and the recommended frequency of sampling and testing. Forms for 

recording sample testing results are included herein. 

TABLE V-1 

SAMPLING LOCATIONS 

Sampie Designation Location Requirement 

Influent Influent splitter manhole CDPS 

Cell 1 Effluent Level control structure between 
Cells 1 and 2 

Process control 

Cell 2 Effluent and 
Wetland Influent 

Splitter box adjacent to wetland 
cells 

Process control 

Wetland Effluent Individual level control structures Process control 

Effluent Termination of pipe discharging 
to adjacent drainage 

CDPS 

TABLE V-2 

TESTING REQUIREMENTS 

Location 
Parameter 

Location 
BOD5 TSS PH DO Temp TRC EC O&G 

Influent M M W w W 

Cell 1 Effluent1) M M W w W 

Cell 2 Effluent and 
Wetland Influent1) 

M M w w W 

Wetland Effluent1) w W M 2 ) 

Effluent M M w w W W M 2 ) W 

1) Optional locations, use for process control only 
2) Operator may desire to increase testing frequency to better establish need for chlorination and/or optimum chlorine feed rates 

Parameter Abbreviations Frequency Abbreviations 

BOD5 - Five day biochemical oxygen demand W = Weekly 
TSS - Total suspended solids M = Monthly 
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DO - Dissolved oxygen 
Temp - Temperature 
TRC - Total residual chlorine 
EC -E.coli 
O&G - Oil and grease 

D. TESTING 

Some analytical testing is to be accomplished by the town's operator. These tests include 

total residual chlorine (TRC), pH, dissolved oxygen (DO) and temperature. All other required 

analytical testing, including analyses for five-day biochemical oxygen demand (BOD5), total 

suspended solids (TSS) and fecal coliform are accomplished by an outside testing laboratory. 

This practice is more cost-effective than equipping the Town's facility with the equipment 

needed to perform all required testing. In all cases, analytical testing must be accomplished 

in accordance with standard and approved methods. 

The outside testing laboratory currently utilized by the town is: 

City of Pueblo WWTF 

An alternate lad is as follows: 
Midwest Laboratories, Inc. 
13611 "B" Street 
Omaha, Nebraska 68144-3693 
Tel: (402) 334-7770 
Fax: (402) 334-9121 
www.midwestlabs.com 

The following outlines the analytical procedures used for the water quality monitoring 

associated with the facility. 
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Parameter 

ANALYTICAL PROCEDURES 
Analytical Procedure Location/Tester 

1. Influent flow 

2. Influent and effluent 
BOD5 

3. Effluent TSS 

4. Effluent E Coli 

5. Effluent pH, s.u. 

2" Magnetic flow meter and totalizer 

Standard Methods 
Method 5210-B* 

Standard Methods 
Method 2540-D* 

Standard Methods 
Method 9223-B 

Standard Methods 
Method 4500-HB* 

6. Effluent Oil and Grease Visual 

7. Effluent Total residual 
chlorine 

8. Effluent Flow 

'Standard Methods, 20th edition 

Standard Methods 
Method 5520-B 

4500-CL-G 

22.5° V-notch weir in effluent manhole equipped with 
ISCO ultrasonic flow meter and recorder 

Flow meter is located in concrete vault adjacent to lift 
station. Town personnel collects data from the flow 
meter. 

Sample collected by town personnel. Analyzed by 
outside testing laboratory personnel. 

Sample collected by town personnel. Analyzed by 
outside testing laboratory personnel. 

Sample collected by town personnel. Analyzed by 
outside testing laboratory personnel. 

Conducted on effluent in field by Town of Boone with a 
pH meter. 

Visual, conducted in field by Town of Boone. 

If visible sheen, effluent sample collected by town 
personnel and analyzed by outside testing laboratory 
personnel. 

Conducted on effluent in field by Town of Boone with 
digital chlorine analyzer. 

Effluent manhole downstream of chlorine contact 
piping. Town personnel collects data from flow meter 
in chlorination building. 
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O&M Manual Form No. 1 

WASTEWATER TREATMENT FACILITY - TESTING RECORD DATE: 

Location 
PARAMETER 

Location BOD5 

(mg/l) 
TSS 
(mg/l) 

pH 
(S.U.) 

DO 
(mg/l) 

Temp 
°C 

TRC 
(mg/l) 

EC 
(#/100 ml) 

O&G 
(mg/l) 

Influent 

Cell 1 Effluent 

Cell 2 Effluent and 
Wetland Influent 

Wetland Effluent 

Effluent 

Parameter Abbreviations 

BOD5 - Five day biochemical oxygen demand 
TSS - Total suspended solids 
DO - Dissolved oxygen 
Temp - Temperature 
TRC - Total residual chlorine 
EC - E Coli 
O&G - Oil and grease 
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O&M Manual Form No. 2 

LAB BENCH SHEET FOR pH 

DATE TIME 

HIGH pH CALIBRATION LOW pH CALIBRATION 
SAMPLE 

LOCATION 
SAMPLE 

TEMPERATURE 
SAMPLE 

PH 
OPERATOR 

INITIALS DATE TIME HIGH 
BUFFER 

PH 

pH 
METER 

READING 

CALIBRATED 
METER 

READING 

LOW 
BUFFER 

pH 

pH 
METER 

READING 

CALIBRATED 
METER 

READING 

SAMPLE 
LOCATION 

SAMPLE 
TEMPERATURE 

SAMPLE 
PH 

OPERATOR 
INITIALS 
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VI - RECORDS 

A. FORM NO. 3 - WASTEWATER TREATMENT FACILITY OPERATING RECORD VI-1 

B. FORM NO. 4 - LAGOON SYSTEM OPERATING RECORD VI-2 

C. FORM NO. 5 - WETLANDS SYSTEM OPERATING RECORD VI-2 

D. FORM NO. 6 - MAJOR MAINTENANCE ACTIVITIES VI-3 

E. LUBRICATION SCHEDULE VI-3 

O&M MANUAL FORM NO. 3 (Page One of Four) VI-4 

O&M MANUAL FORM NO. 3 (Page Two of Four) VI-5 

O&M MANUAL FORM NO. 3 (Page Three of Four) VI-6 

O&M MANUAL FORM NO. 3 (Page Four of Four) VI-7 

O&M MANUAL FORM NO. 4 VI-8 

O&M MANUAL FORM NO. 5 VI-9 

O&M MANUAL FORM NO. 6 VI-10 



VI - RECORDS 

Preparation and maintenance of good records of plant operation and maintenance are essential to 

the long-term effectiveness of the operator's efforts. These records generally serve two purposes. 

First, a record requirement serves as a reminder for the operator to perform certain checks and 

activities. Secondly, it serves as a reference for making operational and process changes and as 

a tool in evaluating their effectiveness. The following types of records are suggested for use in 

operation of the wastewater treatment facility. Refer to Section V - Laboratory Requirements for 

sampling and testing of wastewater characteristics and associated record keeping forms. 

Form No. 3 - WWTF Operating Record 
Form No. 4 - Lagoon System Operating Record 
Form No. 5 - Wetlands System Operating Record 
Form No. 6 - Major Maintenance Activities 

A. FORM NO. 3 - WASTEWATER TREATMENT FACILITY OPERATING RECORD 

This form is for use on a daily basis to monitor several parameters necessary for process 

control and a record of treatment facility performance. Two copies are included in this 

manual and may be copied as necessary. Major items are as follows: 

1. Record time of day when observations are made. 

2. Weather Conditions - Record general weather conditions - snow, rain, windy, sunny, 

cloudy, etc. 

3. Air Temperature - Record the temperature in the shade. 

4. Influent Flow - 2" magnetic flow meter unit to record the flow rate and totalized flow. 

Note totalized flow on the remote unit. 

5. Chlorination - Record the hypochlorination chemical feeder's feed rate. Also record the 

chlorine solution mixture, and the chlorine agent utilized. 

6. Effluent Flow - Program the ISCO unit to record the flow rate and totalized flow. Note 

totalized flow on the chart. Periodically measure the depth of flow over the effluent weir 

in feet and record the reading. Convert the flow rate using the table in Appendix E. 

Compare that to the instantaneous reading available on the ISCO unit. 
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B. FORM NO. 4 - LAGOON SYSTEM OPERATING RECORD 

This form is for use on a daily basis to monitor several parameters for the lagoon cells which 

will aid in process control. Two copies are included in this manual and may be copied as 

necessary. Major items to be recorded are as follows: 

1. Record the time of day when observations are made. 

2. Lagoon Condition/Appearance - Record appearance of water in each cell. Note color 

and odor of water and any presence of ice, scum, algae, weeds, etc. 

3. Water Depth - Record the water depth in feet in each cell to determine the amount of 

solids accumulation at the bottom of each cell. It is suggested that this be done on at 

least a quarterly basis. 

C. FORM NO. 5 - WETLANDS SYSTEM OPERATING RECORD 

This form is to be used on a daily basis to monitor several parameters for each wetland cell 

which will aid in process control. Two copies are included in this manual and may be copied 

as necessary. Major items to be recorded are as follows: 

1. Record the time of day when observations are made. 

2. Wetland Cell Condition/Appearance - Record appearance of each cell. Note color and 

odor of water and any presence of ice, scum, algae, etc. Note the condition and 

coverage of the wetlands vegetation. Identify any areas of the cell which may appear 

stressed or diseased. 

3. Water Depth - Record the water depth in each cell. 

4. Solids Accumulation - Record the depth of solids accumulation above the cell substrate. 

The suggestion is made that this be done on at least a quarterly basis. 

5. Flow Rate - Record which cells are in use and the percentage of plant flow being fed to 

them. 
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D. FORM NO. 6 - MAJOR MAINTENANCE ACTIVITIES 

Form No. 6 has been developed to provide a record for maintenance work performed at the 

wastewater treatment facility. The operator should refer to the frequency of activity 

suggested on the major maintenance activity form and develop his own schedule. If desired, 

certain lines on Form No. 6 may be crossed out at the beginning of each month such that the 

remaining lines will serve as a reminder for the performance of each activity. Blank lines 

have been included on this form so that the operator can add other maintenance activities 

that become apparent through actual treatment facility operation. One expects that some 

variance from month to month will occur due to timing of weekends, holidays, vacations and 

the availability of personnel. This record will also be useful in making budget and personnel 

projections. The form included in this manual and may be reproduced as necessary. 

E. LUBRICATION SCHEDULE 

The types of treatment systems incorporated in this treatment facility result in the utilization of 

only a limited amount of mechanical equipment which will require periodic lubrication. The 

operator should refer to the manufacturer's operation and maintenance data contained in 

Appendix F for specific lubrication requirements, including types of materials to be used and 

observations to be made during lubrication and servicing. The operator should note on Form 

No. 6 when the motor are lubricated and serviced. Preservation of this record will be 

necessary should a warranty claim arise. 
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O&M MANUAL FORM NO. 3 

WASTEWATER TREATMENT FACILITY OPERATING R E C O R D 

MONTH YEAR: 

PAGE ONE O F FOUR 

DAY TIME WEATHER CONDITIONS AIR TEMP. 
(DEG. F.) 

E L E C . 1 ) 

METER 
READING 

(KWH) 

INFLUENT F L O W 2 ' 

DAY TIME WEATHER CONDITIONS AIR TEMP. 
(DEG. F.) 

E L E C . 1 ) 

METER 
READING 

(KWH) 

FLOW 
RATE 
(MGD) 

FLOW 
TOTALIZER 

(MGD) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1) This data is to be collected at the lift station site. 
2) This data is to be collected from the mag meter located in the meter vault at the lift station site. 
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W A S T E W A T E R TREATMENT FACILITY OPERATING R E C O R D 

MONTH YEAR: 

P A G E TWO O F FOUR 

DAY TIME 

CLEAN L E V E L CONTROL 
S T R U C T U R E C H E C K OPERATING L E V E L 

C H E C K / O P E R A T E A L L V A L V E S C H E C K EMBANKMENTS DAY TIME 

C E L L 1 C E L L 2 C E L L 1 C E L L 2 

C H E C K / O P E R A T E A L L V A L V E S C H E C K EMBANKMENTS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

(Repeat sheet for tracking operation of single aerator in Cell No. 2) 
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O&M MANUAL FORM NO. 3 

WASTEWATER TREATMENT FACILITY OPERATING R E C O R D 

MONTH YEAR: 

PAGE T H R E E OF FOUR 

CHLORINATION S Y S T E M 
DAY TIME F E E D RATE SOLUTION REMAINING SOLUTION ADDED GALLONS USED 

(GAL/HR) (GAL) (GAL) 
GALLONS USED 

1 

2 

3 

4 

5 

6 

7 

8 

g 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Chlorine Agent Utilized Dilution Ratio Utilized 
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O&M MANUAL FORM NO. 3 

W A S T E W A T E R TREATMENT FACILITY OPERATING R E C O R D 

MONTH YEAR: 

PAGE FOUR OF FOUR 

DAY TIME 

E F F L U E N T FLOW 

COMMENTS DAY TIME WEIR 
(FT) 

FLOW 
RATE 
(MGD) 

FLOW 
TOTALIZER 

(MGD) 

COMMENTS 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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O&M MANUAL FORM NO. 4 

LAGOON SYSTEM OPERATING R E C O R D 

MONTH: YEAR: 

DAY TIME 

LAGOON CONDITION/APPEARANCE 
(ICE, COLOR, ODOR, ETC.) LAGOON C E L L WATER DEPTH COMMENTS 

DAY TIME 

C E L L 1 C E L L 2 C E L L 1 C E L L 2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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O&M MANUAL FORM NO. 5 

WETLANDS S Y S T E M OPERATING R E C O R D 

MONTH YEAR: 

DAY TIME 
WETLAND CONDITION/APPEARANCE 

(ICE, COLOR, ODOR, VEGETATION) 
WETLAND C E L L 
W A T E R DEPTH 

WETLAND C E L L 
SOLIDS 

ACCUMULATION 

WETLAND C E L L 
F L O W RATE COMMENTS DAY TIME 

C E L L 1 C E L L 2 C E L L 1 C E L L 2 C E L L 1 C E L L 2 C E L L 1 C E L L 2 

COMMENTS 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
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O&M MANUAL FORM NO. 6 

MAJOR MAINTENANCE ACTIVITIES 
MONTH YEAR: 

D = Daily, W = Weekly, M = Monthly, Q = Quarterly, S = Semi-Annually, A = Annually, AN - As Needed 

Activity Freq
uency 

Day of the Month 
Activity Freq

uency 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 23 24 «25- s'26. 27 28 29 30 . 31 

Clean Floats and Wetwell Q/AN 
Run Emergency pump test at lift station Q 
Check W W T F Operating Level, Discharge, 
Etc. 

D/W 

Check & Operate all Valves Q 
Check Embankments M 
Check Solids Accumulation in all Cells A 
Remove Solids Accumulation in Cells AN 
Check and Clean Level Control Structures M 
Perform General Lagoon Cell Maintenance AN 
Perform Grounds Maintenance AN 
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VII - MAINTENANCE 

A. HOUSEKEEPING ACTIVITIES VIM 

B. SPARE PARTS VIM 

C. REFERENCE MATERIALS LIST VII-2 

) 



VII - MAINTENANCE 

A. HOUSEKEEPING ACTIVITIES 

Housekeeping of buildings and grounds should receive the same attention as the 

operating equipment. A clean and neat appearance with unnecessary odors eliminated 

will promote public support and operating personnel pride for the facility. Routine 

housekeeping can be incorporated into standard operating procedures. 

Process equipment should be cleaned and painted as required for appearance and to 

minimize odor sources. The doors, floors, walls and other areas should be kept clean and 

in good repair. Outside maintenance work such as snow removal, painting, cleanup of 

trash and spills and neat arrangement of stockpiled materials should be scheduled as 

required. 

Items requiring periodic attention include: 

1. Sweeping building floor. 

2. Removal of excess lubrication materials from equipment surfaces. 

3. Painting of equipment and fixtures as required. 

4. Yard cleanup. 

5. Maintain neat storage of spare parts and equipment. 

6. Maintain neat and complete records of plant operation and maintenance. 

B. SPARE PARTS 

It is important for operations staff to be able to quickly respond to a mechanical breakdown 

of equipment in order to maintain treatment effectiveness. A stock of spare parts is 

essential to permit such response due to the long lead times for ordering of equipment and 

repair services. 

Each of the equipment manuals included in the Appendices sets forth the manufacturer's 

recommendations for spare parts for each major piece of equipment. Operations staff 
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should review these in detail and obtain these items at the earliest possible time budget 

constraints will permit. 

C. REFERENCE MATERIALS LIST 

It is impossible for any single manual or reference to provide all information an operator 

might find necessary during the lifetime of a specific wastewater treatment facility. Many 

operational items are very specific to a given installation and are often learned only 

through experience. It is important for operations staff to be familiar with as many aspects 

of wastewater operations as possible through reading, refresher courses and conversation 

with other plant operators. 

"The Operation Manual for Stabilization Ponds," dated August 1977, written by Chuck 

Zickefoose and R. B. Joe Hayes for the Environmental Protection Agency, is included in 

the Appendices. It contains excellent guidelines for operating and maintaining a lagoon 

treatment system. 

Some other good references for general wastewater operations are as follows: 

1. Manual of Wastewater Operations. Texas Water Utilities Association, Texas State 

Department of Health, 1971. 

2. Operation of Municipal Wastewater Treatment Plants. Manual of Practice No. 11, 

Water Environment Federation, 1990. 

3. Operations Forum. Monthly Operator's Newsletter of the Water Environment 

Federation. 

4. Reference Manual from the Rocky Mountain Water and Wastewater Plant 

Operators School, University of Colorado. 

5. Wastewater Plant Operators Manual. State of Washington, November 1974. 

6. Safety in Wastewater Works, Manual of Practice No. 1, Water Environment 

Federation, 1975. 

7. Manual of Instruction for Wastewater Treatment Plant Operators. New York State 

Department of Environmental Conservation, 1978. 
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VIII - STAFFING 

A. FACILITY CLASSIFICATION VMM 

B. REQUIRED STAFF POSITIONS VMM 

C. SALARIES VI11-2 

D. ORGANIZATIONAL STRUCTURE VI11-2 

E. QUALIFICATIONS AND CERTIFICATIONS VIII-2 
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G. PERSONNEL ISSUES VIII-4 
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VIII - STAFFING 

A. FACILITY CLASSIFICATION 

The Town of Boone's wastewater treatment facility has a design capacity of 0.03087 MGD. 

Under the regulations of the Colorado Department of Public Health and Environment, Water 

Quality Control Division, the town's wastewater treatment facility has a Class D classification 

since its design capacity is less than 0.5 MGD. Under Colorado law it is necessary for the 

town to employ a wastewater treatment plant operator with a Class D or higher operator's 

license issued by the State of Colorado. 

In addition to the wastewater treatment certification, the Colorado Department of Public 

Health and Environment, Water Quality Control Division further mandates that the operator 

have a license for the collection portion of the system. Under current regulations, a Class 1 

license is required for communities with populations under 3,300 people, which the town falls 

under. Therefore, the operator also is required by State law to have a Class 1 or higher 

collection system license issued by the State of Colorado. 

B. REQUIRED STAFF POSITIONS 

Town staff conducts all management and operations associated with the wastewater 

collection system and treatment facility. The town employs one full-time operator and one 

support staff member who work on the town's water and wastewater facilities. Their 

responsibilities extend through both the sewer and water departments as well as the public 

works department. The key operator will be referred to in this document as the WWTF 

operator. The WWTF operator currently possess a Class "D" wastewater treatment 

certification and a Class 1 wastewater collection system license from the State. He is directly 

responsible for all operational and maintenance issues associated with the wastewater 

system. Management of the day-to-day operations of the facility falls under the operator's 

responsibility. Significant management and policy decisions are handled by the Town's 

Board of Trustees. All fiscal duties, including billings, collections and budgeting for the 

wastewater system are performed by the Town Clerk, a part-time employee of the town, 

under the direction of the Mayor and Board of Trustees. Administrative and policy issues are 
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generally carried out within the responsibilities of the Town Clerk. The Town has in place the 

necessary management framework, personnel, billing procedures, and operational and 

maintenance staff together with needed equipment to administer, operate and maintain the 

new wastewater treatment facility. No additional staffing is anticipated to be required for the 

operation of the sewage collection and treatment systems. 

C. SALARIES 

The salaries and benefits for the WWTF operator are determined and approved by the 

Boone Board of Trustees. These items are budgeted by the town on an annual basis. 

D. ORGANIZATIONAL STRUCTURE 

The Town of Boone's organizational structure is straightforward and typical of similar sized 

communities. The WWTF operator interfaces with the Town Clerk and reports to the Board 

of Trustees and the Mayor. The Board of Trustees makes decisions involving policy issues 

and major expenditures. The town's consulting engineer reports to the Board of Trustees 

and works with the Town staff on day-to-day issues as requested. 

E. QUALIFICATIONS AND CERTIFICATIONS 

The wastewater treatment facility operator is required to have a Class "D" operator's license 

and a Class 1 wastewater collection system license from the State of Colorado. Operator 

qualifications consist of a general knowledge of the functioning and operation of a sewage 

collection and treatment system and processes of the nature utilized by Boone's wastewater 

treatment facility. The Town Clerk is required by State law to be bonded and to be 

knowledgeable of the bookkeeping requirements of a statutory town. 

F. JOB RESPONSIBILITIES 

The town's wastewater treatment facility consists of a two cell stabilization lagoon system 

which discharges to two constructed wetland cells. Flow exits the wetland cells to an 

enlarged section of piping designed to function as a chlorine contact structure. Chlorination 

by a hypochlorinator precedes the 18-inch piping. The disinfected flow is discharged to 
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Haynes Creek. A permanent 2-inch magnetic flow meter and remote totalizer are 

incorporated into the valve/metering vault adjacent to the lift station to allow the town to 

determine and monitor influent flows to the facility on a continual basis. Water quality testing 

is to be performed in accordance with the Town of Boone's CDPS permit authorizing a 

surface water discharge. The volume of effluent flow is also monitored through the use of a 

V-notch weir, ultrasonic sensor and flow recorder on a continual basis. 

The wastewater operator's responsibilities and duties for the operation of the wastewater 

treatment facility include the following: 

1. Daily inspection of the facility to ensure that it is functioning as intended and to observe 

any problematic conditions such as embankment erosion, piping blockages or 

mechanical failures. 

2. Selection of the wetland cell's hydraulic loading rates by manipulating the weir plates 

contained in the wetland influent splitter structure. 

3. Management of wetland cell operating levels by adjusting the level control outlet pipes in 

the effluent control structures. 

4. Management of chlorination dosage rates and concentrations associated with the 

treatment facility's effluent. 

5. Control and mitigation of burrowing animals in the lagoon embankments. 

6. Undertake wastewater maintenance and repair work within capabilities of town staff and 

equipment. 

7. Coordination of all wastewater related maintenance and repair work that must be 

subcontracted out. 

8. Conduct water quality and flow monitoring required by the CDPS permit. 
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9. All other necessary duties to maintain the effective and reliable operation of the town's 

wastewater treatment and collection system. 

Additional responsibilities of the wastewater operator include other public works operation 

and maintenance activities for the water supply and distribution system, roads and streets, 

drainage systems and miscellaneous duties as directed by the Mayor and Board of Trustees. 

The responsibilities of the Town Clerk include all bookkeeping, billing, collection and 

budgeting duties related to the operation of the water and wastewater systems and their 

enterprise funds. The Town Clerk is also responsible for carrying out the policies developed 

by the Board of Trustees and general administration. 

G. PERSONNEL ISSUES 

Hiring and maintaining qualified operational personnel is the responsibility of the Town's 

Board of Trustees. The current WWTF operator is meeting the responsibilities of the 

position. Due to the small and informal organizational structure, personnel disputes are 

anticipated to be minimal. However, any disputes or grievances by employees are handled 

directly by the Board of Trustees. 

H. ADEQUACY OF EXISTING STAFFING 

A review of the existing staff positions and organizational structure indicates that the town 

has adequate support to manage, operate, and maintain the wastewater collection and 

treatment system. At this time, no recommendations are made to change the organizational 

structure or staffing levels. 
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