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Authorization 

On January 13, 2023, the Gardnerville Ranchos General Improvement District (GRGID) approved 

a contract with Lumos & Associates (Lumos) to complete a Sewer Master Plan Update for GRGID’s 

sewer collection system. The purpose of the Sewer Master Plan is to complete a periodic update 

and re-evaluate the short-term and long-term capital improvement plan (CIP).  The contract 

scope of work is summarized as follows: 

• Task 1 – Sanitary Sewer Master Plan Update 

• Task 2 – Reimbursables 
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LIST OF ACRONYMS/ABBREVIATIONS 

ac Acre 

ADF Average Daily Flow 

CIP Capital Improvement Plan 

DU Dwelling Unit 

EA Each 

EDU Equivalent Dwelling Unit 

ft Feet 

FY Fiscal Year 

gpd Gallons per Day 

gpm Gallons per Minute 

GRGID or District Gardnerville Ranchos General Improvement District 

HDPE High-Density Polyethylene 

HP Horsepower 

LF Linear Feet 

MGSD Minden Gardnerville Sanitation District  

NRS Nevada Revised Statutes 

PHF Peak Hourly Flow 

PVC Polyvinyl Chloride 

SR State Route 

TBD To Be Determined 

TDH Total Dynamic Head 

 



Gardnerville Ranchos GID  Final 
2024 Sewer Master Plan Update  May 2024 

 1 Lumos & Associates 
PN 10919.001 

 

1.0 EXECUTIVE SUMMARY 

1.1 General Overview 

This Sewer Master Plan has been prepared for the Gardnerville Ranchos General Improvement 

District (GRGID or District) to document existing conditions, plan for regular life cycle 

infrastructure replacement, and determine capacity upgrades required to accommodate future 

growth. Objectives of the Master Plan study were accomplished through the following tasks: 

• Update of existing sewer system components in system map and database. 

• Assessment of the condition of existing facilities through video inspections and field 

assessments. 

• Review of the existing collection system capacity using computer-based hydraulic 

modeling of the main collection corridors coupled with flow measurement at critical 

manholes. 

• Estimation of wastewater generation associated with infill areas and future growth. 

• Analysis of required infrastructure to accommodate future growth. 

• Recommendation of improvements to address existing and future conditions. 

• Development of a short-term and long-term Capital Improvement Plan (CIP) over a 20+ 

year planning period. 

1.2 Summary of Findings 

The GRGID sewer collection system consists of approximately 48 miles of 6-inch through 15-inch 

gravity sewer pipe, four sewage lift stations, and associated force mains. The collected 

wastewater flows through an outfall that continues north to the Minden Gardnerville Sanitation 

District (MGSD) where the wastewater is subsequently treated. The 2010 GRGID population was 

11,318, and as of 2022, there were approximately 4,247 sewer connections. Pipe age within the 

GRGID collection system ranges from approximately 1 to 46 years old with a significant portion 

of the system constructed in the 1970s. Over 41% of the system has a pipe age of 41-46 years 

old. 

Future growth that could potentially be served by the GRGID sewer system includes infill areas, 

undeveloped land within GRGID boundaries, and developed/undeveloped land outside of current 

GRGID boundaries with potential to be annexed into the District or served as out-of-District 

customers. The potential growth and trend of smaller residential lots could leave GRGID with over 

4,400 additional residential dwelling units at buildout. 

Sewer flows for GRGID were confirmed through a previous 2016 flow monitoring study at critical 

points in the collection system. Existing average daily flows were estimated at that time were 

approximately 922,500 gallons per day (gpd). Projected average wastewater flows at buildout 

were estimated at 1,979,000 gpd. A peaking factor of 1.85 was recommended based on results 

of the flow monitoring study. Existing average daily flows are estimated by MGSD staff to be on 

the order of 600,000 gpd, which is consistent with GRGID average winter time water 

consumption. Due to the major interceptor relining project in 2023, current metered flows are 

not available. A new MGSD flow meter is scheduled to be installed in early 2024 and will provide 

more accurate flow measurements for the GRGID service area. The estimated buildout flow of 

1,979,000 gpd is still used for this update. Existing and projected wastewater flows were used to 

evaluate the capacity of the backbone trunk sewers using hydraulic modeling. Model results 
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indicate the existing sewer system has sufficient hydraulic capacity for existing average and peak 

flows as well as buildout average flows. However, to accommodate future peak flows, 

approximately 2,500 feet of gravity sewer pipelines would need to be upsized from 12-inch to 15-

inch diameter. Additional lift station(s) would also be needed to accommodate growth along the 

western outskirts of GRGID. The development of this area should be planned to be serviced via 

as few lift stations as possible. 

Video inspections of the existing collection system were used to document areas with structural 

issues such as deformed pipes, fractures/breaks, corrosion/exposed aggregate, and off-set joints 

as well as operation and maintenance (O&M) issues such as pipeline blockages from tree root 

intrusions and grease deposits. Pipeline conditions were rated by severity for inclusion in the CIP. 

Based on video inspections completed to date, the aging portions of the collection system appear 

to be in relatively good condition compared to its age. 

A short-term and long-term CIP was developed and prioritized based on the results of the 

hydraulic model, condition assessment, and an asset management plan for aging infrastructure. 

1.3 Summary of Recommendations 

Recommendations resulting from preparation of the Sewer Master Plan are summarized below. 

1.3.1 Capital Improvement Plan 

• A short-term CIP (0-5 years) was developed based on results of a condition assessment 

and includes the following recommended projects: 

o Replacing approximately 4,774 feet of sewer pipeline at risk of failure from 

structural damage (e.g. deformed/broken pipe). 

o Cleaning pipeline segments with major blockages (≥50%) from roots and grease. 

o Rehabilitating manholes in scope of upcoming paving project.  

o Total short-term CIP cost = $1,600,000 

• A long-term CIP (20+ years) was developed considering future development and system 

replacement based on age: 

o Upsizing approximately 2,500 feet of backbone trunk sewers and addition of new 

lift station for future growth. Total cost approximately $875,000 (funded through 

impact fees). The backbone trunk sewers are shown in Appendix M.  

o Replace aging infrastructure as needed. It is recommended that GRGID plan to 

start  saving for up to an additional $860,000 per year for system replacement 

financing.  This would allow for annual replacement of approximately 1% of the 

existing sewer system, resulting in complete system replacement over a 100 year 

lifespan. The amount to be saved is an approximate estimate dependent on 

several factors including actual timing of replacement, final project construction 

costs, actual system conditions, existing GRGID financial reserves savings interest 

rates, etc. 

o Consolidate existing lift stations into a single larger lift station to reduce operating 

costs and maintenance requirements. Siting and preliminary design/sizing of the 

lift station is not included in this Master Plan and would require further study. 

1.3.2 Future Growth Considerations 

• Based on hydraulic modeling of the existing backbone collection system at buildout, 
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approximately 2,500 feet of backbone trunk sewers would need to be upsized from 12-

inch to 15-inch diameter along South Joette Drive, South Bluerock Drive, Kerry Lane, 

North Long Valley Road, and East Dresslerville Road (included in long-term CIP). 

• Based on existing topography, additional pumping would be needed to accommodate 

growth along the western outskirts of GRGID. The development of this area should be 

planned to be serviced via a single lift station or as few lift stations as possible (included 

in long-term CIP).  

• As future growth is planned, the hydraulic model should be updated to reflect actual 

development densities, wastewater flows, and connection points to determine the need 

and timing for capacity upgrades within the GRGID system. 

• The gravity system maintained by MGSD will need to be evaluated for capacity and 

possibly upsized to handle future growth.  

• Future growth projects should be funded through impact fees paid by development. 

• Areas to the west that are outside of District boundaries would need to be annexed into 

the MGSD service area to receive sewer service. 

1.3.3 On-Going Maintenance and Planning 

• Video inspections and field assessments should be scheduled regularly to monitor the 

condition of the existing system and to identify and prioritize rehabilitation/replacement 

projects. 

• The Sewer Master Plan should be updated at 5-year intervals to reflect current conditions 

and to re-evaluate the short-term and long-term CIP. 

• A sewer rate study should be prepared to determine if adjustments are necessary to 

support costs for on-going maintenance and capital improvements and to ensure GRGID 

is saving/reserving sufficient funds. 
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2.0 INTRODUCTION 

2.1 GRGID Background and History 

In the mid-1960s, C.E. (Red) Swift owned a large tract of land that he planned to develop into a 

subdivision. For approval of the proposed subdivision, Douglas County required service by a 

municipal water system and paved roadways within the subdivision. Swift initially attempted to 

annex the land into the towns of Minden and Gardnerville but was unsuccessful due to the 

distance from both towns. Undeterred, Swift moved forward to create the Gardnerville Ranchos 

General Improvement District (GRGID or District). GRGID was established through Douglas 

County Ordinance 147 on April 9, 1965 pursuant to Chapter 318 of the Nevada Revised Statutes  

(NRS). The GRGID service boundary is located in the central portion of Township 12N and Range 

20E. 

The first Board of Trustees included C.E. Swift, D.A. Swift, W.P. Bednar, M.K. Swift, and C.N. 

Swift. Following formation of GRGID, the Board of Trustees secured grants and loans to finance 

water and street improvements within District boundaries. The properties within Unit 2, Unit 3, 

Unit 4, and Country Club Estates (the golf course area) were part of the original annexation to 

the District on May 17, 1967. Ranchos Estates, Unit 5, and Unit 6 were annexed into the District 

on April 3, 1973 and Unit 7 was annexed into the District on July 18, 1974. Over the years, 

GRGID’s service boundary has continued to grow with the annexation of multiple residential and 

commercial developments including Pleasantview Subdivision, Silver Ranch Estates, Sunburst 

Subdivision, Hidden Creek Subdivision, Rocky Terrace Subdivision, Rainshadow Ranch, 540 acres 

of land south and east of Long Valley Road, Heritage Subdivision on Kimmerling Road, Tillman 

Commercial Center, Langtree Commercial Center, and many other smaller parcels. Unit 1 was de-

annexed from the District during a point in the early history of GRGID. A map of the 

units/subdivisions, sewer service area, and GRGID boundaries is provided in Appendix M.  

Sewer service was provided by the District to Units 2, 3, 4, and Country Club Estates in the late 

1970s. Sewer collection facilities for Units 6 and 7 were constructed five years prior to the first 

residences being built in those areas. In 1995 the State of Nevada required GRGID to develop a 

plan to provide sewer service to all properties within the District service area. The District set a 

deadline of July 1, 1998 for all properties on septic systems to connect to the District’s sewer 

collection system. To streamline the process, the District reduced connection fees, applied for 

and received a community development block grant to assist with construction costs, and set up 

a loan program to assist residents with fees. The program was extended three times to ensure 

success and has since been closed out. 

Wastewater generated and collected from the GRGID service area flows to the Minden 

Gardnerville Sanitation District (MGSD) for treatment and disposal. The first Agreement between 

GRGID and MGSD was entered into on February 1974 with a second Agreement signed in 1990 

to increase the capacity allowance for GRGID at the MGSD treatment plant. The MGSD/GRGID 

Agreements are included in Appendix A and described in more detail in Section 2.2.  

GRGID has grown significantly since the late 1960s and 1970s and currently provides water and 

sewer service to over 4,200 residential and commercial connections. The sewer collection system 

includes approximately 48 miles of gravity sewer pipelines, 1.3 miles of force mains, and four lift 

stations. Wastewater flows by gravity to the MGSD for treatment via a main trunk line along 

Centerville Lane/State Route (SR) 756 that is owned and maintained by MGSD but 60% of O&M 
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costs are paid for by GRGID. The sewer collection service area is shown in Appendix M and 

includes the Dresslerville Indian Colony and Unit 1 residences, both of which are outside of GRGID 

boundaries. For reference, the Agreement between Dresslerville Indian Colony and GRGID is 

included in Appendix B.  

2.2 GRGID and MGSD Agreements & Rates 

A history of the Agreements between GRGID and MGSD was provided by Michael Smiley Rowe, 

Esq., the District Counsel, as summarized below (see Agreements in Appendix A). 

On February 1, 1974, GRGID entered into an Agreement with MGSD for the joint use of sewage 

disposal facilities owned by MGSD for the purposes of collecting, treating, and disposing of sewage 

emanating and flowing from GRGID to the MGSD-owned plant. Prior to the 1974 Agreement, 

there were no formalized agreements or understandings between the two districts, although 

much discussion took place regarding the 1974 Agreement before its execution. For example, 

there is a sewer interceptor line running from the GRGID boundaries to MGSD. However, prior to 

the 1974 Agreement, no easements existed for the sewer interceptor line. GRGID was required 

to, and did, negotiate the easements and pay for the sewer line between the two districts.  

Both GRGID and MGSD are NRS 318 General Improvement Districts, although GRGID was 

authorized to exercise more and diverse powers than those authorized to MGSD which is 

authorized only to provide a sewage treatment plant and disposal facilities and sewer collection 

in their service territory.  

As a result of the 1974 Agreement, GRGID purchased an initial capacity right of 400,000 gallons 

average daily flow in the MGSD facilities. The 1974 Agreement provided that, if sewage flows 

from GRGID exceeded the 400,000 gallons average daily flow, then GRGID would be required to 

purchase additional capacity in the MGSD plant to accommodate such additional flows. GRGID 

was to pay $300,000 for the initial capacity right of 400,000 gallons average daily flow in MGSD’s 

facilities.  

In addition, the 1974 Agreement requires that GRGID pay MGSD a portion of MGSD’s variable 

costs including, but not limited to, electric, power, standby power, fuel, chemicals, and supplies. 

The variable costs are determined each year by an estimate provided by MGSD based upon the 

previous year’s sewage flow. There is a formula provided for either the payment of any overages 

back to GRGID by MGSD should the amount of variable costs estimated exceed the actual amount, 

and the converse, payment by GRGID of any amount which exceeded the estimated costs. GRGID 

is also required to pay a portion of MGSD’s fixed costs including, but not limited to, labor or 

repairs, insurance, vehicles and equipment, maintenance and operational costs, legal, fiscal, 

accounting, engineering and administrative services, “and all other costs not classified as ‘variable 

costs’.”   

The 1974 Agreement provided GRGID with the option to acquire additional capacity rights in 

MGSD’s facilities with a formula provided for the computation of the costs of such additional 

capacity. This paragraph in the Agreement lead to litigation between the parties. The first of such 

disputes was submitted to binding arbitration which resulted in a determination that the cost of 

the initial 400,000 gallons average daily flow capacity was to be increased by $79,067, to 

$379,067, which was a significant reduction in the amount provided to MGSD of $237,200. 
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The second litigation between the parties occurred at district court, with a decision entered by 

the Ninth Judicial District Court and appealed by both GRGID and MGSD. The portion of the 

district court judgment appealed by GRGID was the determination that GRGID’s acquisition cost 

of additional capacity was to be $6.50 per gallon. The Supreme Court determined that the 

acquisition price was $0.947 per gallon.  

As a result of the litigation, and the growth of GRGID, by 1990 it was necessary that GRGID 

purchase additional capacity in MGSD’s plant. Among other things, the Supplement to 1974 

Agreement entered into on November 21, 1990 by GRGID and MGSD converted the method of 

measurement of GRGID’s flow to equivalent dwelling units (EDUs) and determined that GRGID 

would not be assessed any connection fee, acreage fee, or capacity fee for all unused and 

available EDUs, but established a monthly charge calculated by multiplying 35% of the average 

mean fair market value of all improved property within the boundaries of GRGID as reported by 

the most recent appraisal by the Douglas County Assessor’s office multiplied by MGSD’s 

percentage of shared tax revenues of the Douglas County property tax.  

Both GRGID and MGSD continue to operate pursuant to the 1974 Agreement and the Supplement 

to 1974 Agreement executed on November 21, 1990. Current discussions are in progress to 

potentially update the existing agreement. To assist in guiding an updated agreement, Lumos 

has provided a preliminary alternatives analysis regarding rates in Section 2.2.1. 

2.2.1 GRGID/MGSD Alternatives 

As part of the GRGID 2023 sewer master planning effort, an evaluation was conducted to explore 

the fiscal impact of GRGID maintaining ownership of the sewer collection system. Three 

alternatives were evaluated, and rates were estimates for each wastewater management 

alternative: 

• Alternative 1: No Action 

• Alternative 2: Consolidate GRGID collection system with Minden Gardnerville 

Sanitation District (MGSD) 

• Alternative 3: Construct a GRGID owned and operated wastewater treatment plant 

(WWTP) 

A brief description and the estimated rates for each alternative are provided below. 

Alternative 1: No Action 

Alternative 1 evaluates GRGID continuing to own, operate, and maintain the current collection 

system, and pay treatment and disposal costs to MGSD. GRGID’s rates are a function of the pass-

through fees paid to MGSD plus maintenance and operations fees for GRGID.  

MGSD has completed a rate study to increase sewer rates, effective January 1, 2024 (MGSD, 

2023). GRGID has not yet updated their published fees to reflect the future increase of MGSD 

pass through fees. As shown in Table 2.1, the GRGID fees are broken into GRGID and MGSD 

components in order to estimate updated GRGID fees to reflect the MGSD fee increase. For the 

purpose of this analysis, it was assumed that MGSD portion of the rates would remain constant.  
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Table 2.1 Breakdown of GRGID Sewer Rates 

Customer Type 
Rates ($/EDU per month) 

2023 

Rate1 

MGSD Portion 

of Rate2 

GRGID Portion 

of Rate3 

In-District Customers connected to District's 

sewer system PRIOR to May 17, 1990 
$16.00 $12.24 $3.76 

In-District Customer Connected to District's 

sewer system AFTER May 17, 1990 
$23.00 $12.24 $10.76 

Customers in Pump Station 1 Service Area $28.00 $12.24 $15.76 

Out of District Customers $36.00 $12.24 $23.76 

Out of District Customers in Pump Station 1 Area $41.00 $12.24 $28.76 

Notes 
1 GRGID Policy and Procedures Manual, Appendix C (Gardnerville Ranchos General Improvement District, 2008) 
2 MGSD rates effective January 1, 2020, through December 31, 2023. Rate is expressed over a 30-day month 
(MGSD, 2023).  
3 Portion of fees that are allocated to GRGID reserves, O&M fund, etc. 
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The new user rates for GRGID along with the current GRGID user rates (user rates prior to the 

new MGSD rates) are provided in Table 2.2 below. 

Table 2.2 No Action Alternative GRGID User Rates 

Customer Type 

Rates ($/EDU per month) 

2023 

Rate1 

January 

20242 

July 

20252 

July 

20262 

July 

20272 

July 

20282 

July 

20292 

In-District Customers 

connected to District's sewer 

system PRIOR to May 17, 

1990 

$16.00 $26.14 $28.21 $31.90 $34.69 $36.25 $37.87 

In-District Customer 

Connected to District's sewer 

system AFTER May 17, 1990 

$23.00 $33.14 $35.21 $38.90 $41.69 $43.25 $44.87 

Customers in Pump Station 1 

Service Area 
$28.00 $38.14 $40.21 $43.90 $46.69 $48.25 $49.87 

Out of District Customers $36.00 $46.14 $48.21 $51.90 $54.69 $56.25 $57.87 

Out of District Customers in 

Lift Station Area 
$42.56 $50.84 $56.36 $60.50 $63.68 $65.42 $67.25 

Notes: 
1 GRGID Policy and Procedures Manual, Appendix C (Gardnerville Ranchos General Improvment District, Policies, 
and Procedures Manual, 2012). 
2 GRGID portion from Table 2.1 plus MGSD rates for GRGID customers effective January 1, 2024. Rate is 
expressed over a 30-day month (MGSD, 2023). 

 

Alternative 2: Consolidate GRGID Collection System with MGSD 

Alternative 2 evaluates the user rates if GRGID were to consolidate their collection system with 

MGSD. Consolidation will relieve GRGID of any O&M efforts associated with the collection system. 

In developing these rates, it was assumed that all GRGID users would pay MGSD customer rates 

(rather than the MGSD rates for GRGID). 

GRGID currently has a healthy reserve in the sewer enterprise fund, and it is recommended that 

these funds be allocated for improvements within the GRGID service area, since they were 

generated from these users. The reserve funds could be utilized for upfront costs associated with 

consolidation rather than impact user rates, including costs incurred during the consolidation 

process and improvements required to the system. For this analysis, it was assumed that no 

modifications to the collection system would be made to bring the system to MGSD standards. 

MGSD may choose to evaluate the system against their standards and make improvements they 

are identified. These improvements could include pipeline or lift station improvements previously 

identified in the 2016 Sewer Master Plan that have not been completed or the improvements 

identified in this master plan update. It was also assumed GRGID’s current Supervisory Control 

and Data Acquisition (SCADA) system for the lift stations will either need to be replaced and/or 

updated in order to integrate into MGSD’s existing SCADA system. The calculated rates are 
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provided in Table 2.3 below.  

Table 2.3 Consolidation Alternative GRGID User Rates 

Customer Type 

Rates ($/EDU per month) 

July 

2024 

July 

2025 

July 

2026 

July 

2027 

July 

2028 

July 

2029 

Monthly User fee for Active MGSD 

Customers1 
$22.08 $27.60 $31.74 $34.92 $36.66 $38.49 

Notes: 
1 MGSD rates effective January 1, 2024. Rate is expressed over a 30-day month (MGSD, 2023).  

 

Alternative 3: GRGID Owned and Operated WWTP 

Alternative 3 evaluates GRGID constructing a WWTP and conveying the treated effluent to Bentley 

Ranch for disposal. This is a high-level analysis of a potential WWTP option and was based off a 

recently completed WWTP project in Douglas County serving the North Valley (Douglas County 

Community Development Department, 2020). Further engineering efforts would be required to 

determine optimal location and design if this alternative were chosen. The potential WWTP could 

be constructed along Centerville Ln and the treated effluent conveyed along U.S. Highway 395 to 

Buckeye Road for disposal. The preliminary design information and costs are provided in Table 

2.4. 

Table 2.4 System Components and Preliminary Costs for a WWTP 

Item Value 

Projected GRGID Average Daily Flow (MGD) 2 MGD 

Cost of WWTP (Mil $)1 $28.6 M 

Pipeline Length (ft) 21,590 ft 

Pipeline cost (Mil $) $6.5 M 

Annual O&M Costs (Mil $) $2 M 
1WWTP costs were estimated based on construction costs for WWTP in the area within the last 5 years. 
Costs include all site work, and appurtenance piping associated with the WWTP.  This estimate is 
considered a budgetary, order of magnitude estimate in conformance with the AACE Class V estimate 
which may vary by -50% to +100% of actual costs. 

 

Using the information in Table 2.4, user rates for each customer type in the GRGID service area 

were calculated and are displayed in Table 2.5. User rates also include the estimated O&M costs 

associated with the WWTP and pipeline. O&M costs were based on the repair and replacements 

costs for the pipeline and WWTP. Financing costs were developed based on the SRF financing 

rate (2.21%) and a financing period of 20 years (Young, 2023). 
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Table 2.5 WWTP Alternative User Rates 

Customer Type 

Monthly Rate/EDU 

($/month per EDU) 

In-District Customers connected to District's sewer system PRIOR 

to May 17, 1990 
$128.46  

In-District Customer Connected to District's sewer system AFTER 

May 17, 1990 
$135.46  

Customers in Pump Station 1 Service Area $140.46  

Out of District Customers $148.46  

Out of District Customers in Lift Station Area $153.46  

 

Conclusion 

In November of 2023, the GRGID Board of Directors voted to create a subcommittee to consider 

alternatives for the relation between MGSD and GRGID. As these alternatives are a matter of 

District Policy, the preferred alternative will ultimately need to be decided by the Board of 

Directors with input from the newly created subcommittee.  Based upon the analysis provided in 

this master plan update, Alternative 2 may provide the GRGID sewer service area with the 

cheapest rates and potentially provides the benefit of removing O&M requirements of the sewer 

system for GRGID operators. It is recommended that GRGID, and especially the GRGID 

subcommittee, considers pursuing a consolidation plan with MGSD.  

2.3 GRGID Structure 

GRGID is governed by a five-member Board of Trustees that are elected by the registered voters 

who reside within the District boundaries. The GRGID District Manager is responsible for carrying 

out the policies set forth by the Board of Trustees. Board meetings are held the first Wednesday 

of each month and are open to the public.  

GRGID is responsible for the operation and maintenance of its sewer system, water system, 

streets, storm drain system, and streetlights, as well as maintenance of open spaces, parks, and 

recreational areas. GRGID reviews all proposed housing and commercial development projects 

located within District boundaries. The District’s recommendations are then forwarded to Douglas 

County Community Development and Douglas County Commission for review and approval. 



Gardnerville Ranchos GID  Final 
2024 Sewer Master Plan Update  May 2024 

 11 Lumos & Associates 
PN 10919.001 

 

3.0 DESCRIPTION OF EXISTING SYSTEM 

3.1 Pipelines and Collection Areas 

The GRGID sewer collection system consists of approximately 50 miles of gravity sewer pipeline 

ranging from 6 to 15-inch diameter, 1.3 miles of sewer force mains ranging from 2 to 4-inch 

diameter, and four lift stations. An inventory of existing gravity pipelines and force mains is 

summarized in Table 3.1 and detailed in Appendix C. A set of collection system maps is included 

in Appendix D. The backbone collection system consists of gravity trunk sewers, 8 to 15-inch 

diameter, that convey wastewater to an outfall main that continues north along Centerville 

Lane/SR 756 to MGSD for treatment and disposal.  

Table 3.1: Pipe Size Inventory 

Pipe Size Length1 (ft) 
% of 

System 

2” (force main) 2,028 0.8% 

4” (force main) 4,870 1.8% 

6” 80,816 30.5% 

8” 127,597 48.2% 

10” 12,757 4.8% 

12” 23,255 8.8% 

15” 13,533 5.1% 

Total 264,856 100.00% 
1 Pipeline lengths exclude sewer service laterals. 

 

GRGID’s existing collection system can be divided into five major collection areas (designated 

Systems A through E) and five minor collection areas (designated by neighborhood). The existing 

collection system is presented in Figure 3.1 with color coding by collection area and lift station 

locations. In addition, a detailed fold-out map of the collection system is provided in Appendix E 

and includes manholes, pipeline diameters/slopes/lengths, flow directions, and color-coded 

collection areas. Manholes have been assigned number and letter designations that generally 

follow the system upstream in numerical order.  
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A description of each sewer collection area is provided below.  

3.1.1 Cedar Creek System  

Cedar Creek is a more recent residential development located at the northern side of the District 

along Dresslerville Road. All gravity sewer pipelines within the Cedar Creek System are 8-inch 

diameter and were constructed in 2005. Wastewater collected from the Cedar Creek System 

gravity flows northwest through the development to Cedar Brook Court and connects directly into 

the MGSD outfall main, independent of the other GRGID collection areas as shown in Figure 3.1.  

The Cedar Creek System includes 85 existing single-family residences with 5 vacant lots (total of 

90 lots). 

3.1.2 System A and Tribe System 

System A is located along the eastern side of the District and was constructed mostly in the late 

70s to early 80s (a small portion of the system was completed in the early 90s). The Tribe System 

connects into System A near Putter Court. Because the Tribe System is owned and maintained 

by the Dresslerville Indian Colony, the collection system components are not detailed in Figure 

3.1 or the system maps in the Appendices. Gravity sewer pipelines within System A range from 6 

to 15-inch diameter. Wastewater collected in the backbone trunk sewers (ranging from 8 to 15-

inch diameter) flows to the north along Long Valley Road, Dresslerville Road, Kerry Lane, and 

Glenwood Drive to the MGSD outfall main as shown in Figure 3.1.  

System A includes approximately 570 single-family residences, 20 multi-family residences, and 7 

undeveloped residential lots (zoned single-family). System A also includes commercial properties 

(approx. 3 acres) and public facilities (e.g. schools and parks). The Tribe System consists of 130 

existing single-family residences and 30 future single-family residences, as of 2016. 

3.1.3 System B 

System B includes the largest collection area and is located almost entirely through the middle of 

the District with wastewater flowing from south to north. System B was constructed mostly in the 

late 70s to early 90s with the exception of the sewer facilities in Sierra Vista Drive and Chisholm 

Trail which were constructed in 2004. Gravity sewer pipelines within System B range from 6 to 

15-inch diameter. Wastewater collected in the backbone trunk sewers (ranging from 8 to 15-inch 

diameter) flows to the west and north along Mary Jo Drive, Bluerock Drive, Joette Drive, Tillman 

Lane, and Dresslerville Road to the MGSD outfall main at Centerville Lane/SR 756.  

System B consists of approximately 2,114 single-family residences, 584 multi-family residences, 

and 23 undeveloped residential lots (19 zoned single-family and 4 zoned multi-family). System B 

also includes developed commercial properties (approx. 6 acres), undeveloped commercial 

properties (approx. 1 acre), and public facilities (e.g. parks). 

3.1.4 Systems C, D, E, Kingston Lane, Old Nevada Way, Rocky Terrace 

Systems C, D, E, Kingston Lane, Old Nevada Way, and Rocky Terrace connect into System B and 

collectively outfall to the MGSD main near Dresslerville Road and Centerville Lane/SR 756 as 

shown in Figure 3.1. These systems are located on the western side of the District and are 

subdivided into collection areas by trunk sewers and pumping areas.  
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The combined systems consist of approximately 662 single-family residences, 280 multi-family 

residences, and 12 undeveloped residential lots (zoned single-family). The combined system also 

includes developed commercial properties (approx. 14 acres), undeveloped commercial properties 

(approx. 16 acres) and public facilities (e.g. parks). 

A description of each system is provided below. 

System C 

System C is a smaller collection area constructed mostly in the early 90s that connects into 

System B at the northwestern side of the District. Gravity sewer pipelines in System C range 

from 6 to 10-inch diameter. The backbone trunk sewer is a 10-inch diameter pipeline that 

flows north from the intersection of Pleasantview Drive and Wintergreen Drive to the 

connection with System B at Dresslerville Road near Centerville Lane/SR 756. Systems D and 

E connect into System C at the southern end of the 10-inch trunk sewer.  

System D 

System D was constructed from the late 70s to early 90s and is located along the west side 

of Tillman Lane and the east side of Bing’s Aggregate Pit. The industrial center south of Bing’s 

Aggregate Pit connects into System D. Gravity sewer pipelines in System D range from 6 to 

10-inch diameter. The backbone trunk sewer is an 8 to 10-inch diameter pipeline that 

generally flows north along the east side of Bing’s Aggregate Pit and along Monarch Lane, 

Manhattan Way, Kingston Way, and Springfield Drive to the connection with System C at 

Pleasantview Drive.  

System E 

System E was constructed from the early 90s to 2007 and is located along the west side of 

Bing’s Aggregate Pit and along Springfield Drive. Gravity sewer pipelines in System E range 

from 6 to 10-inch diameter. The backbone trunk sewer is an 8 to 10-inch diameter pipeline 

that collects wastewater and flows north to the connection with System C at Pleasantview 

Drive. System E includes the Kimmerling Lift Station located near the intersection of 

Springfield Drive and Woodford Lane which lifts wastewater to an adjacent manhole via a 4-

inch force main. 

Kingston Lane System (Rainshadow Ranch) 

The Kingston Lane System serves a fairly new residential development constructed in 2006 

named Rainshadow Ranch and is located on the far west side of the District. Gravity sewer 

pipelines in this system are 8-inch diameter and flow west to the Rainshadow Ranch Lift 

Station located on Kingston Lane. Wastewater collected at the Rainshadow Ranch Lift Station 

is pumped via a 4-inch force main to System E near the intersection of Springfield Drive and 

Woodford Lane.  

Old Nevada Way System (Pleasantview Subdivision) 

The Old Nevada Way System serves a residential development constructed in 2003 named 

Pleasantview Subdivision and is located on the west side of the District. Gravity sewer 
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pipelines in this system are 8 to 10-inch diameter and flow north and west to the Old Nevada 

Lift Station located on Bobwire Lane. Wastewater collected at the Old Nevada Lift Station is 

pumped via dual 2-inch force mains to System E at the intersection of Pleasantview Drive and 

Springfield Drive.  

Rocky Terrace Estates System 

The Rocky Terrace Estates serves a fairly new residential development constructed in 2005 

located at the northwest corner of the District. Gravity sewer pipelines in this system are 8-

inch diameter and flow southwest to the Rocky Terrace Lift Station located on Centerville 

Lane. Wastewater collected at the Rocky Terrace Lift Station is pumped via a 4-inch force 

main to System E at the intersection of Pleasantview Drive and Springfield Drive.  

3.2 System Age 

Pipe age within the GRGID collection system ranges from approximately 1 to 46 years old with a 

significant portion of the system constructed in the 1970s. The existing collection system with 

color coding by pipe age is presented in Figure 3.2, and a detailed fold-out map is included in 

Appendix F. Total pipeline lengths by incremental age, including force mains, are summarized in 

Table 3.2 and further detailed in Appendix G by pipe diameter. 

Table 3.2: Pipe Age Summary 

Pipe Age (years) Length1 (ft) % of System 

41-46 109,374 41.4% 

36-40 52,685 20% 

31-35 40,988 15.5% 

26-30 28,509 10.8% 

21-25 8,997 3.4% 

16-20 22,523 8.5% 

11-15 0 0% 

6-10 0 0% 

0-5 2 890 0.34% 
1 Pipeline lengths include force mains but exclude sewer 

service laterals. 
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The pipeline material for the majority of the GRGID system is polyvinyl chloride (PVC). PVC 

pipeline is typically assumed to have a useful life expectancy of 50 years based on industry and 

local standards (Douglas County Listing of Capital Asset Components & Typical Average Useful 

Lives of Depreciation Purposes, 2009) although it has been known to exceed its service life. Table 

3.2 indicates that over 40% of the system has a pipe age of 41-46 years old; however, based on 

the condition assessments completed to date (as discussed in Section 5.0), the aging portions of 

the collection system appear to be in relatively good condition compared to its age and will likely 

exceed a 50-year service life. Therefore, a useful life assumption of 60 years will be used for 

planning purposes in the development of the Capital Improvement Plan (CIP) in Section 7.0.  

Less than 6% of the collection system consists of concrete pipe generally located in the older 

portions of the system (20+ years in age).  

Pending improvements to the GRGID sewer system include the installation of cured in place pipe 

(CIPP) liner for two sewer mains located behind private property between Manhattan Way and 

Franklin Lane, currently scheduled for March 2024. The CIPP liner is expected to extend the useful 

life of the pipeline and prolong the need disturb users to replace and move the main outside of 

the private property.  

Additionally, GRGID is planning a sewer infrastructure replacement project in System D due to a 

paving project being scheduled in the spring of 2024. The sewer infrastructure includes the 

replacement of 8 manholes and 1,377 linear feet of primarily 8-inch concrete sewer main. It also 

includes rehabilitation to one manhole and one pipe section replacement.   

3.3 Lift Stations 

The sewer system includes four lift stations that collect wastewater from properties within the 

Pleasantview Subdivision, Rainshadow Ranch, Rocky Terrace Estates, and System E. Lift station 

and force main information is summarized in Table 3.3 and detailed in Appendix H. The locations 

of each lift station are shown in Figure 3.3.  
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Table 3.3: Summary of Lift Station Characteristics 

Lift Station Location 

Pump 

Quantity/Size 

Force Main 

Diameter/ 

Material 

Design 

Capacity/TDH 

(each pump) 

Pleasantview 

(Bobwire) 
Bobwire Lane 

(2) Submersible 

Grinder Pumps, 2 

HP each 

Dual 2-inch, 

HDPE 

34.5 gpm @ 

TDH of 32.8 ft 

Rainshadow Ranch Kingston Lane 
(2) Submersible 

Pumps, 5 HP each 
4-inch, HDPE 

100 gpm @ 

TDH of 44 ft 

Rocky Terrace (Rocky 

Terrace Estates) 

Centerville 

Lane 

(2) Submersible 

Pumps, 12 HP each 

4-inch, C900 

PVC 

150 gpm @ 

TDH of 87 ft 

Springfield 

(Kimmerling) 

Springfield 

Drive 

(2) Submersible 

Pumps, 3 HP each 
4-inch - 

1HP=Horsepower, TDH=Total Dynamic Head, gpm=Gallons per Minute, HDPE=High-Density 
Polyethylene. 

3.3.1 Pleasantview Lift Station 

The Pleasantview lift station was designed in 2000 and constructed in 2001 and currently serves 

approximately 24 single family residential homes. The lift station is located in the Old Nevada 

Way System on Bobwire Lane and was built to serve the Pleasantview subdivision. No backup 

generator is located at the site currently.  

Five (5) pipe mounted mercury level control floats are located within the wet well at the following 

locations: high water alarm level, lag pump on level, lead pump on level, pump off level, and low 

water alarm level. Approximate rim, invert, and control level elevations and depths are 

summarized in the table below. Appendix H also includes a summary sheet for all four (4) lift 

stations and includes as-built information. 
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Table 3.4 Bobwire Lift Station Summary Table 

Parameter1 Value 

Wet Well Diameter (inches) 60 

Approx. Rim Elevation (ft asl) 4,777.60 

2" IE Out Depth (ft) 3.50 

8" IE In Depth (ft) 9.63 

8" IE In Depth (ft) 9.53 

High Water Alarm Depth (ft) 9.63 

Lag Pump On Depth (ft) 9.87 

Lead Pump On Depth (ft) 10.45 

Pumps Off Depth (ft) 11.03 

Low Water Alarm Depth (ft) 11.53 

Total Depth (ft) 11.86 

Wet Well Total Volume (gal) 1,742.10 

Wet Well Operating Volume (gal) 85.20 
1Rim, invert, and control level elevation/depth is based on as-built 
information. Wet well total volume is the calculated volume from rim to 
bottom of wet well. Wet well operating volume is the calculated volume 
from the lead-pump-on level to the pumps-off level.  
 

The lift station was designed to handle a peak inflow of 19.5 gpm. Two (2) Series SG 2 HP Grinder 

Pump are equipped in the wet well for redundancy. The pumps have a flow capacity of 34.5 gpm 

at a TDH of 32.8 ft. Properties for the pumps are summarized in Table 3.5.  

Table 3.5: Bobwire Lift Station Pump Properties 

No. of 

Pumps 

Pump Make 

/ Model 

Revolutions 

Per Minute HP 

Voltage / 

Phase 

Discharge 

Size (in) 

Impeller 

Diameter (in) 

2 
Barnes / 

XSGV2022L 
3450 2 230 / 1 1-1/4 5.62 

   

3.3.2 Rainshadow Ranch Lift Station 

The Bobwire lift station was designed in 2006 and constructed in 2007 and currently serves 

approximately 45 single family residential homes. The lift station is located in the Kingston System 

on Kingston Drive and was built to serve the Rainshadow Ranch subdivision. A gas-powered 

backup generator is located at the site currently.  

Four (4) level control transducers are located within the wet well at the following locations: high 

water alarm level, lag pump on level, lead pump on level, and pump off level. Approximate rim, 

invert, and control level elevations and depths are summarized in the table below. Appendix H 

also includes a summary sheet for all four (4) lift stations and includes as-built information. 
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Table 3.6 Rainshadow Ranch Lift Station Summary Table 

Parameter1 Value 

Wet Well Diameter (inches) 96 

Approx. Rim Elevation (ft asl) 4,760.70  

4" IE Out Depth (ft) 3.50 

8" IE In Depth (ft) 5.18 

HWL Alarm Depth (ft) 6.20 

Lag Pump On Depth (ft) 7.20 

Lead Pump On Depth (ft) 8.20 

Pumps Off Depth (ft) 9.20 

Total Depth (ft) 11.20 

Wet Well Total Volume (gal) 4,211.60 

Wet Well Operating Volume (gal) 376.04 
1Rim, invert, and control level elevation/depth is based on as-built 
information. Wet well total volume is the calculated volume from rim to 
bottom of wet well. Wet well operating volume is the calculated volume 
from the lead-pump-on level to the pumps-off level.  
 

The lift station’s two (2) pumps are Myers Non-Clog Pumps and rated for 100 gpm at 44 feet of 

TDH on in the O&M manual, although the record drawings list a TDH of 38 feet. 

3.3.3 Rocky Terrace Lift Station 

The Rocky Terrace lift station was designed in 2005 currently serves approximately 90 single 

family residential homes. The lift station is located in the Rocky Terrace System on Centerville 

Lane and was built to serve the Rocky Terrace Estates. No backup generator is located at the site 

currently.  

Five (5) level control floats are located within the wet well at the following locations: highwater 

alarm level, lag pump on level, lead pump on level, pump off level, and low water alarm level. 

Approximate rim, invert, and control level elevations and depths are summarized in the table 

below. Appendix H also includes a summary sheet for all four (4) lift stations and includes as-built 

information. 
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Table 3.7 Rocky Terrace Lift Station Summary Table 

Parameter1 Value 

Wet Well Diameter (inches) 60 

Approx. Rim Elevation (ft asl) 4,750.46  

2" IE Out Depth 5.29 

8" IE In Depth 9.81 

8" IE In Depth 10.81 

HWL Alarm Depth 12.71 

Lag Pump On Depth 12.91 

Lead Pump On Depth 13.11 

Pumps Off Depth 13.86 

LWL Alarm Depth 14.06 

Total Depth 15.46 

Wet Well Total Volume (gal) 5,813.52 

Wet Well Operating Volume (gal) 282.03 
1Rim, invert, and control level elevation/depth is based on as-built 
information. Wet well total volume is the calculated volume from rim to 
bottom of wet well. Wet well operating volume is the calculated volume 
from the lead-pump-on level to the pumps-off level.  
 

Two (2) ABS AFP Submersible Explosion-Proof Pumps with Contra Block Impellers are equipped 

in the wet well for redundancy. The pumps have a design flow of 150 gpm at a TDH of 87 ft. 

Properties for the pumps are summarized in Table 3.5.  

3.3.4 Springfield (Kimmerling) Lift Station 

The Springfield (Kimmerling) lift station was originally designed in 1997 and constructed in 1999 

and currently serves approximately 155 single family residential homes and Kimmerling Drive 

commercial area. The lift station is in System D on Springfield Drive and was built to serve the 

northwest service area. A project was bid in August 2023 to replace the pumps in the lift station 

due to frequent clogging and excessive debris in the wet well. The replacement pumps will consist 

of the proprietary Overwatch system, which uses inline pumps within a dry-pit, as opposed to a 

submersible pump station with a wet well. This project is anticipated for construction in early 

2024. A backup generator and electrical improvements are also included as part of the 

aforementioned project.   Following completion of the construction project, this lift station 

summary will need to be updated to reflect the as-built condition. 

The existing station has five (5) pipe mounted mercury level control floats are located within the 

wet well at the following locations: highwater alarm level, lag pump on level, lead pump on level, 

pump off level, and low water alarm level. Approximate rim, invert, and control level elevations 

and depths are summarized in the table below. Appendix H also includes a summary sheet for all 

four (4) lift stations and includes as-built information.  
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Table 3.8 Springfield (Kimmerling) Lift Station Existing Summary Table 

Parameter1 Value 

Wet Well Diameter (inches) 60 

Approx. Rim Elevation (ft asl) 4,788.00  

2" IE Out Depth 3.60 

8" IE In Depth 13.83 

8" IE In Depth 14.20 

HWL Alarm Depth 21.10 

Lag Pump On Depth 16.55 

Lead Pump On Depth 17.05 

Pumps Off Depth 18.05 

LWL Alarm Depth 20.60 

Total Depth 21.10 

Wet Well Total Volume (gal) 23.00 

Wet Well Operating Volume (gal) 4,864.97 
1Rim, invert, and control level elevation/depth is based on as-built 
information. Wet well total volume is the calculated volume from rim to 
bottom of wet well. Wet well operating volume is the calculated volume 
from the lead-pump-on level to the pumps-off level.  
 

The lift station was designed to handle a peak inflow of 235 gpm. Two (2) pumps were initially 

equipped in the wet well for redundancy. The pumps had a flow capacity of 112 gpm at a TDH 

of 18 ft. One (1) pump was replaced due to issues handling solids and debris in the wastewater. 

Due to the issues seen at the lift station, replacement of the pumps with two (2) of the same 

model is scheduled to take place in the near future. Properties for the current pumps and 

proposed pumps are summarized in Table 3.9 and  

Table 3.10, respectively Table 3.5.  

Table 3.9: Existing Springfield (Kimmerling) Lift Station Pump Properties 

No. of 

Pumps 

Pump Make 

/ Model 

Revolutions 

Per Minute HP 

Discharge 

Size (in) 

1 
Flygt /  

C3085 MT1 
1,700 2.4 3-1/8 

1 
Homa / 

AMS334-150 
1,750 3 3 

 

Table 3.10: Proposed Springfield (Kimmerling) Lift Station Pump Properties 

No. of 

Pumps 

Pump Make 

/ Model 

Revolutions 

Per Minute HP 

Discharge 

Size (in) 

2 
Overwatch 

Inline Pumps 
TBD TBD TBD 
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4.0 EXISTING AND PROJECTED WASTEWATER FLOWS 

A discussion of existing land uses, future growth areas, and an estimation of existing and 

projected wastewater flows is provided in the sections to follow. 

4.1 Land Use Planning 

4.1.1 Existing Land Uses 

The Gardnerville Ranchos area was historically used for agricultural/ranching purposes but over 

time has also developed into urban and rural areas. GRGID is primarily a residential community 

with existing land uses including single-family residential, multi-family residential (apartments, 

townhouses, duplexes), commercial/industrial, community/public facilities (parks, fire stations, 

churches), and schools.  

GRGID provides over one-third of the housing for the Carson Valley with a diverse market ranging 

from one-third acre single-family residences to 5-acre single-family residences with custom built 

homes (Douglas County Community Development Department, 2020). Some of the newer 

residential neighborhoods such as the Cedar Creek System are denser with approximately six 

dwelling units per acre. The 2020 GRGID population was 11,318 (Unites States Census Bureau, 

2020) and as of 2023 there were approximately 4,247 sewer connections. Based on data provided 

by GRGID, there were 153 new sewer connections from 2016 to 2023. These connections were 

single-family residential, except for one (1) new connection being the church located at 974 

Tillman Lane. Of the new residential connections, 20% were infill and 80% were new 

construction. A summary of existing land uses served by the GRGID sewer system is summarized 

in Table 4.1. 

Table 4.1: Existing Land Uses 

Land Use 

Dwelling 

Units (DUs) 

Area               

(ac) 

Single-Family Residential  3,647 - 

Multi-Family Residential  870 - 

Commercial/Industrial  - 23 

Community/Public  - 11 

Schools  - 41 

Total 4,517 75 

1 Total number of students = 1,710 (Great Schools, 2016). 

 

Areas currently served by GRGID’s sewer system are shown in Appendix M. Land use codes and 

future use designations for areas surrounding GRGID are also shown in Appendix M. 
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4.1.2 Infill and Future Growth  

Future growth that would potentially be served by the GRGID sewer system includes infill areas, 

undeveloped land within GRGID boundaries, and developed/undeveloped land outside of current 

GRGID boundaries with potential to be annexed into the District or served as out-of-District 

customers. In addition, there are 30 future single-family residential units planned within the 

Dresslerville/Washoe Tribe area. Future land use designations for residential developments in the 

Douglas County Master Plan (Douglas County Community Development Department, 2020) are 

divided into classes by dwelling units per acre as follows: 

• Single-Family Residential – Designation for single-family units with densities ranging from 

no less than one to a maximum of six dwelling units per acre. 

• Multi-Family Residential – Designation for multi-family units with densities ranging from 

no less than six to a maximum of 16 dwelling units per acre. 

• Single-Family Estates – Designation for single-family units in rural areas with densities 

ranging from one to two acres per dwelling unit.  

There are three general areas within or surrounding GRGID that are designated for “Future 

Development and Receiving Areas” in the Douglas County Master Plan (Douglas County 

Community Development Department, 2020). The first Receiving Area is Bing’s Aggregate Pit 

located north of Kimmerling Road which is currently zoned heavy industrial/commercial.  Now 

that the Bing Pit operations have concluded, a portion of the area could potentially be developed. 

The acquisition of development rights and adoption of a comprehensive specific plan with 

proposed unit densities and County required mitigations would be necessary before the Bing 

property could be established for development. It is anticipated only a portion of the land in this 

area will be developable, based upon the extent of excavation and fill required to provide usable 

property. As such, a density of 1.2 dwelling units per acre is assumed for planning purposes to 

account for partial development.  

The second Receiving Area, commonly referred to as Ranchos 8 and 9, is the undeveloped land 

located along the southern and eastern outskirts of GRGID within District boundaries (but outside 

of current sewer service area) including the 80 acres of land located at the end of Tillman Lane, 

presently known as the Rancho Sierra planned unit development (PUD). It is anticipated that this 

land will be developed as single-family residential with lot densities of approximately six dwelling 

units per acre consistent with recent development within GRGID and compatible with the Douglas 

County Master Plan.  

The third Receiving Area is the undeveloped land west of GRGID outside of District boundaries 

near Rubio Way and Centerville Lane/SR 756.  This area is presently referred to as the Serpa 

Property, based upon current ownership.  Existing development surrounding this Receiving Area 

is primarily rural residential with larger lot sizes. For planning purposes, it is assumed this area 

will be developed with single-family estates with approximate lot sizes of one acre. 

Receiving Areas, infill areas, and other existing/future development areas that could potentially 

join GRGID are shown in Appendix M with acreages and/or estimated dwelling unit counts where 

applicable. Approximate slopes based on existing ground elevations in the Receiving Areas are 

also shown in Appendix M for determining the feasibility of gravity sewer connections to the 

GRGID sewer system versus the need for additional lift stations. Areas to the west that are outside 

of District boundaries would need to be annexed into the MGSD service area to receive sewer 
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service. 

A summary of infill and future growth areas that could potentially be served by the GRGID sewer 

system is provided in Table 4.2. Future community/public areas and student counts were scaled 

proportionally by comparing existing dwelling unit counts (single-family and multi-family) to 

infill/future dwelling unit counts. The anticipated growth and trend of smaller residential lots could 

potentially leave GRGID with over 4,400 additional residential dwelling units at buildout. 

Table 4.2: Infill and Future Growth Land Uses 

Land Use 

Infill   Future Growth 

Dwelling 

Units (DUs) 

Area 

(ac) 

 Dwelling 

Units (DUs) 

Area 

(ac) 

Single-Family Residential1  152 -  4,418 - 

Multi-Family Residential  16 -  - - 

Commercial  - 17  - 27.3 

Community/Public - -  - 8.4 

Schools - -  - -2 

Total 168 17  4,418 35.7 

1 Includes single-family estates. 

2 Total estimated number of future students = 1,810. 

4.2 Sewer Generation Factor 

A flow monitoring study was conducted in July of 2015 and used to estimate existing wastewater 

flows in the collection system for the 2016 Sewer Master Plan. Results of the flow monitoring 

study and determination of the 2016 wastewater generation factor based on an EDU are 

summarized in the Tables below and included in detail in Appendix I. 
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Table 4.3 2016 Flow Study Results 

Collection 

Area 

Existing 

EDU 

Count1 

Actual 

ADF2 

(gpd) 

 Generation 

Factor by 

Area 

(gpd/EDU) 

Recommended 

Generation 

Factor 

(gpd/EDU) 

Calculated 

ADF            

(gpd) 

% 

Difference: 

Calculated 

vs Actual 

System A 650 146,891 226 

215 

139,793 -5.1% 

System B3 2,573 533,298 207 553,212 3.6% 

System C, D, E4 980 190,2565 194 210,704 9.7% 

Total 4,203 870,446 - 903,710 3.7% 

1 Excludes EDU counts for schools (flow monitoring conducted when schools were out of session) . 

2 Based on results of flow monitoring study (see Appendix I). 

3 Excludes flows from Manholes B1-B3A. 
4 Includes Kingston Lane System, Old Nevada Way System, Rocky Terrace System, and Manholes B1-B3A. 

5 Determined by subtracting Station 2 flows from Station 1 flows.  

 

Three (3) alternative approaches to determine the 2022 sewer generation factor were completed.  

The first included using lift station pump cycle data, the second an industry standard generation 

assumption based upon water use, and the third included calibrating the 2016 sewer generation 

factor with water data.  

Daily lift station pump cycle graphs for all four (4) lift stations were provided for May 11, 2023 to 

May 12, 2023. Weekly and monthly lift station pump cycle graphs were also provided for all four 

(4) lift stations for April and March. After review of the lift station pump cycle compared to wet 

well volume and approximate EDUs served, the generation factor was determined approximately 

150 gpd/EDU. Since the lift station pump cycle data was limited and only represented small 

portions of the system, this approach was ranked the least reliable.  

Using an industry standard assumption of 60% to 80% of water usage generating  sewer waste 

(Tchobanoglous) was the second approach used. Well production for winter months (with non-

revenue factors applied) was used as the base for the calculation, because it reduces the amount 

of water used for irrigation and other non-waste-generating purposes. After the typical water-to-

waste percentages were applied, the corresponding sewer generation was divided by the number 

of sewer EDU’s. Values using this method were lower than the previous 2016 flow study sewer 

generation (between 120 to 170 gpd/EDU), and it was determined this approach would be less 

accurate than the field and system data.  

The last approach was to calibrate the 2016 sewer generation factor with water data. In order to 

complete this, winter water production in 2016 was compared to the average winter water 

production for 2017-2022. Table 4.4 depicts the comparison complete and shows the percent 

change was approximately 1%.  
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Table 4.4 Comparison of GRGID Winter Water Production 

Year 
Winter (November-March) 

Production (gpd) 

2016 858,980.26 

2017-2022 Average 848,530.93 

Percent Change -1% 

 

Additionally, the EDU count (discussed in Section 4.3.1) has increased by approximately 3%. 

Since the average winter water production has decreased and EDUs have increased, it is 

anticipated that the sewer generation factor has decreased by approximately 4%. However, it is 

recommended for the purpose of master planning efforts to continue using a generation factor 

of 215 gpd/edu for two reasons:  

1. The 215 gpd/EDU was empirically derived from a flow study with the intention of 

determining a sewer generation factor.  

2. The anticipated decrease in the sewer generation factor does not warrant an update due 

to the relatively small change and the need to be conservative in planning efforts. 

Although, the sewer generation factor should be evaluated in the next update in order to 

ensure it is not overestimating system flows.  

4.3 Estimated Existing Wastewater Flow 

Existing wastewater flow estimates were found by developing the current Equivalent Dwelling 

Unit (EDU) counts and applying the 215 gpd/EDU generation factor.  

4.3.1 EDU Counts 

Conversion factors were used to estimate EDU counts for each land use type. Assuming one EDU 

is equivalent to one single-family dwelling unit, the EDU conversion factors for other land uses 

were calculated by comparing assumed population densities or equivalents for each land use 

type. A summary of recommended EDU conversion factors is provided in Table 4.5. 

Table 4.5: EDU Conversion Factors 

  

Population  

Equivalent 

 EDU Conversion  

Factor 

Land Use (capita/unit) (capita/ac)  (EDU/unit) (EDU/ac) 

Single Family Residential 3.01 -  1.0 - 

Multi-Family Residential  2.01 -  0.67 - 

Commercial/Industrial - 12.02  - 4.0 

Community/Public - 12.02  - 4.0 

1 Population density per GRGID Policies and Procedures Manual (Gardnerville Ranchos General 
Improvement District, 2008). 

2 Population equivalent per Carson City Sewer Design Standards (Carson City, 1995). 
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Using the existing land use information from Table 4.1 and the conversion factors from Table 4.5, 

a total EDU count for the existing system was determined as summarized in Table 4.6. An EDU 

conversion factor was not used for schools because wastewater flows are better predicted based 

on actual number of students rather than an assumed population equivalent. 

Table 4.6: EDU Count for Existing Land Uses 

Land Use 

Dwelling 

Units (DUs) 

Area               

(ac) 

EDU 

Count 

Single-Family Residential  3,647 - 3,647 

Multi-Family Residential  870 - 583 

Commercial/Industrial  - 23.0 92 

Community/Public  - 11.0 44 

Schools  -  40.91 - 

Total 4,517 72 4,366 

1 Total number of students = 1,710 (Great Schools, 2016).  

  

4.3.2 Existing Wastewater Flows 

Table 4.7 summarizes the existing wastewater flows based on EDUs described in the previous 

section. Wastewater flows for schools were not included in the flow monitoring results and 

wastewater generation factor analysis because the study was conducted when schools were out 

of session. For estimation of total existing and projected future wastewater flows when schools 

are in session, a factor of 11 gpd/student was assumed per industry standard (Wastewater 

Engineering: Treatment and Resource Recovery, 2013). With a total student count of 1,710 (Great 

Schools, 2016), this equates to an ADF of 14,399 gpd (equivalent to 67 EDUs at a generation 

factor of 215 gpd/EDU). Total existing ADF and PHF estimates for GRGID are summarized in Table 

4.7. 
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Table 4.7: Existing Wastewater Flows 

 

Land Use 

Total EDU 

Count 

Generation Factor 
ADF 

(gpd)    

PHF1    

(gpd) (gpd/EDU) (gpd/student) 

Single-Family Residential  3,647 215 - 784,105 1,450,594 

Multi-Family Residential  583 215 - 125,345 231,888 

Commercial/Industrial  92 215 - 19,780 36,593 

Community/Public  44 215 - 9,460 17,501 

Schools  67 215 113 14,399 26,638 

Total 4,433 - - 953,089 1,763,215 

1 Peaking factor of 1.85 per flow monitoring study. 
2 EDU count calculated using generation factor of 11 gpd/student with total number of students = 1,309 (Great 

Schools, 2016) 

3 Typical wastewater generation factor for schools (Wastewater Engineering: Treatment and Resource 
Recovery, 2013) 

4.4 Projected Wastewater Flow 

Projected wastewater flows at buildout of the sewer collection area considering existing land uses, 

infill areas, future growth, and Receiving Areas are summarized in Table 4.8. Future 

community/public areas and student counts were scaled proportionally by comparing existing 

dwelling unit counts (single-family and multi-family) to infill/future dwelling unit counts. 

Table 4.8: Projected Wastewater Flows 

Land Use 

Total EDU 

Count 

Generation Factor 
ADF         

(gpd) 

PHF1           

(gpd) (gpd/EDU) (gpd/student) 

Single-Family Residential  8,095 215 - 1,740,425 3,219,786 

Multi-Family Residential  594 215 - 127,710 236,264 

Commercial/Industrial  269 215 - 57,835 106,995 

Community/Public  66 215 - 14,190 26,252 

Schools  1802 215 113 38,720 71,632 

Total  9,204 - - 1,978,880 3,660,928 

1 Peaking factor of 1.85 per flow monitoring study. 
2 EDU count calculated using generation factor of 11 gpd/student and total estimated number of students 

(existing and future) = 3,520. 
3 Typical wastewater generation factor for schools without gym/showers (Wastewater Engineering: 
Treatment and Resource Recovery, 2013). 

 



Gardnerville Ranchos GID  Final 
2024 Sewer Master Plan Update  May 2024 

 31 Lumos & Associates 
PN 10919.001 

 

5.0 EXISTING CONDITION ASSESSMENT 

5.1 Pipeline Inspections 

5.1.1 Condition Ratings 

Close-circuit television (CCTV) inspection of existing sewer pipelines was performed from January 

to April 2016 with inspection priority placed on backbone trunk sewers and aging infrastructure. 

Appendix M depicts the conditions of the sewer system from that review. For this draft, it is 

assumed that structural issues, which have not undergone a rehabilitation effort, are still relevant 

to date.  

The condition assessment ratings system was developed during the 2016 Sewer Master Plan to 

prioritize issues by severity with recommended actions as summarized in Table 5.1. The condition 

assessment ratings will be used again in the 2023 update.  

Table 5.1: Condition Assessment Ratings 

Condition Rating Issue Recommended Action 

Structural Issues   

1 Severe Deformed/Broken Pipe 
Repair/replace within next 5 

years 

2 Moderate 
Corrosion/Exposed Aggregate 

(Concrete Pipes) 

Re-inspect in 5+ years, 

replace if amount of exposed 

aggregate increases 

3 Minor Off-Set Joints 
Re-inspect in 5+ years, repair 

if build-up begins to occur 

O&M Issues   

A Severe 
Large Root Intrusions/Root 

Balls (≥50% Blockage) 

Clean pipes within next 2 

years, schedule routine 

inspection/ cleaning 

B Severe 
Deposits/Grease (≥50% 

Blockage) 

Clean pipes within next 2 

years, schedule routine 

inspection/cleaning 

C 
Moderate/ 

Minor 

Medium/Fine Root Intrusions 

(<50% Blockage) 

Re-inspect in 5+ years, clean 

if necessary 

D Minor 
Deposits/Grease (<50% 

Blockage) 

Re-inspect in 5+ years, clean 

if necessary 

5.1.2 Proposed Improvements 

The 2016 Sewer Master Plan found and recommended the ten (10) areas be 

rehabilitated due to structural issues. Currently, these structural issues have not 

been addressed and will be recommended for inclusion in a short-term CIP. The 

areas are summarized in Table 5.2. The streets to be rehabilitated in 2024 are 

summarized in  
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Table 5.3.  

Table 5.2: Proposed Structural Rehabilitation Projects from Condition Assessment 

Upstream 

MH 

Downstream 

MH 

Pipe 

Size 

(in) 

Pipe 

Length 

(ft) Issue 

Recommended 

Project Schedule 

A42 A41 
8 314 

Pipe 

Deformation 

(Structural 

Rating 1) 

Replace pipeline 

or deformed 

segment of pipe 

Within next 

5 years 

A42-1 A42A 
6 430 

B14-1 B14 8 347 

B6-2C3 B6-2C2 8 382 

B28-2E B28-2D 8 380 

B33-2H B33-2G 6 250 

B54 B53 6 421 

B57 B56 6 368 

E8 E7 8 237 

B26-2 B26-1 10 390 

Broken Void 

Visible 

(Structural 

Rating 1) 

Replace pipeline 

or broken 

segment of pipe 

Within next 

5 years 

Total   3,519    

 

Table 5.3: Planned Pipeline Replacements in 2024 

Street Name From To Pipe Size (in) Pipe Length (ft) 

Bolivia Way Franklin Lane Manhattan Way 8 950 

Ely Way Monarch Lane Dead End 8 160 

Franklin Lane Tillman Lane Manhattan Way 8 1,170 

Kingston Way Springfield Dr Dead End 8 515 

Monarch Lane Manhattan Way Manhattan Way 8 2,188 

Pioche Lane Sorensen Lane Manhattan Way 8 306 

Belmont Court Kingston Way Cul-de-sac 8 223 

Bodie Court Bolivia Way Cul-de-sac 8 275 

Columbia Court Monarch Lane Cul-de-sac 8 252 

Como Court Franklin Lane Cul-de-sac 8 195 

Rawhide Court Monarch Lane Cul-de-sac 8 240 
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Table 5.4 provides the 2016 recommended O&M projects necessary to clear out intrusions, 

blockages, and deposits/buildup of fat, oils, and grease (FOG). It is likely these areas have been 

cleaned out by GRGID operators since the 2016 Sewer Master Plan; however, these projects have 

been included so operators can check on trouble areas. In addition, two trouble areas have been 

added to the list based on operation feedback: one section at Dora Drive and one section on Mary 

Jo Drive.  

Table 5.4: Proposed O&M Projects from Condition Assessment 

Upstream 

MH 

Downstream 

MH 
Issue 

Recommended 

Project 
Schedule 

A14-1A5 A14-1A4 

Large Root Ball in Sewer 

Lateral, >50% Blockage 

(O&M Rating A) 

Remove roots/ 

clean pipes 

Within next 

2 years 

A30 A29 

A40 A39 

B6-2E B6-2D 

B8 B7 

B12 B11 

B13 B12 

B14 B13 

B17 B16 

B19 B18 

B26-4 B26-3 

B28-2A B28-2 

B33-5B B33-5A 

B33-9 B33-8 

B34 B33 

A14-1A5 A14-1A4 

Large Root Ball in Main 

Barrel/Joint, >50% 

Blockage (O&M Rating A) 

Remove roots/ 

clean pipes 

Within next 

2 years 

A7-A22C A7-22C 

A14-7 A14-6 

A48-2 B51-5 

B11-4B B11-4A 

B14-9 B14-8 

B21-11B B21-11A 

B25 B24 

B28-5A B28-5 

B6-3 B6-2 Deposits/Grease, >50% 

Blockage (O&M Rating B) 

Remove buildup/ 

clean pipes 

Within next 

2 years B30-3 B30-2 
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D25-4B D25-4 

Large Root Ball in Main 

Barrel/Joint, >50% 

Blockage (O&M Rating A) 

Remove roots/ 

clean pipes 

Within next 

2 years 

B48 B53 
Deposits/Grease (O&M 

Rating B) 

Remove roots/ 

clean pipes 

Within next 

2 years 

 

In addition to these pipelines, additional scope has been added to the recommended replacement 

projects due to sewer CCTV review for part of an upcoming District paving project. The pipelines 

are summarized below and are planned replacement for early 2024. 

Table 5.5: Proposed Structural Rehabilitation Projects from Condition Assessment 

Upstream 

MH 

Downstream 

MH 

Pipe 

Size 

(in) 

Pipe 

Length 

(ft) Issue 

Recommended 

Project Schedule 

D7 D8 8 306 

Sags, 

Potential 

Corrosion, 

FOG Buildup, 

Root 

Intrusion  

Replace pipeline 

or deformed 

segment of pipe 

Within next 

5 years 

D8 D9 8 249 

D12 D13 8 5 

D14 D15 8 351 

D15 D15-A 8 344 

D15-A D16 8 97 

Total   1,255    

 

5.2 Manhole Inspections 

Manhole inspection was completed in System D in 2023 due to upcoming paving projects. In 

addition, manholes downstream of lift stations are most likely to experience corrosion from 

hydrogen sulfide exposure. A lining project was completed in 2019 of all manholes downstream 

of lift stations to address corrosion. It is expected the lining installation will prevent future 

corrosion and extend the useful life of the manholes approximately 25 years; however, it is 

recommended that these manholes are inspected every year for liner issues and other 

deterioration. The 2023 – 2024 manhole inspections revealed various deficiencies along Kingston 

Way and Monarch Lane. Of the 18 manholes inspected, six (6) were found to be in need of full 

replacement and nine (9) needed replacement frames, covers, and grout.  These deficiencies will 

be addressed in the pending 23/24 Road and Street Maintenance project that includes sanitary 

sewer upgrades.  

5.2.1 Proposed Improvements 

Projects recommended for inclusion in the short-term CIP based on the manhole inspections are 

summarized in Table 5.6.  
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Table 5.6: Proposed Manhole Projects from Inspections 

Area Issues 

Recommended 

Project Schedule 

D7 

Exposed aggregate around base 

and barrel section. Backflow 

issues seen.   

Replacement 
Within next 

year 

D8 
Excess grade ring (greater than 

12 inches). Flow issues.  
Replacement 

Within next 

year 

D9 
Exposed aggregate around 

deteriorated base. 
Replacement 

Within next 

year 

D14 

Excess grade ring (greater than 

12 inches). Exposed aggregate 

around deteriorated base. Root 

intrusion at cone and grade rings. 

Replacement 
Within next 

year 

D15 
Exposed aggregate at base. 

Damage to top of cone.  
Replacement 

Within next 

year 

D15-A 
Exposed aggregate at base. Root 

intrusion at top of base.  
Replacement 

Within next 

year 

D16 
Exposed aggregate around 

deteriorated base. 
Replacement 

Within next 

year 

E7-2 
Deterioration around pipe 

penetrations 

Grout patch around 

pipe penetrations 

Within next 

year 
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6.0 HYDRAULIC MODELING 

The GRGID sewer model was updated to evaluate hydraulic capacity of the system, especially the 

backbone trunk sewers, at existing and projected wastewater flows. The model update and results 

are presented in the sections to follow.  

6.1 Model Update  

The backbone sewer model was created using Bentley SewerCAD V8i software. The existing 

backbone trunk sewers were input when the model was developed in 2016. Additional sewer 

information delivered in topographic survey and manhole dip deliverables for recent waterline 

projects were input as part of the update to evaluate new portions of the sewer. Input to the 

sewer model included additional physical data such as pipe lengths/alignments, elevations, and 

roughness coefficients. Consistent with GRGID sewer design standards, a Manning’s roughness 

coefficient “n” of 0.013 was used in the model to account for friction losses (Gardnerville Ranchos 

General Improvement District, 2008). The sewer model is presented in Appendix M and includes 

pipeline diameters from 6 to 15-inches. 

Existing and projected sewer flows were input to the model by assigning loads to each manhole 

considering sewer collection areas and nearest manhole locations. Loads were input in the form 

of EDU counts converted from the number of dwelling units and land use acreages within the 

contributing area. A summary of model loads by manhole for existing, infill, and future areas is 

provided in Appendix J. 

A wastewater generation factor of 215 gpd/EDU (from Section 4.2) was input into the model and 

the total flows were compared to those calculated in previous sections.  

6.2 Existing Scenarios  

6.2.1 Flow Scenarios 

The hydraulic capacity of the existing collection system was evaluated for existing wastewater 

flows under the following two model scenarios: 

• Existing Average Flows: ADF scenario for existing land uses currently served by the sewer 

system at a wastewater generation factor of 215 gpd/EDU. 

• Existing Peak Flows: PHF scenario for existing land uses currently served by the sewer 

system at a wastewater generation factor of 215 gpd/EDU and a peaking factor of 1.85. 

6.2.2 Evaluation Criteria 

In evaluating the hydraulic capacity of the existing system, pipelines with a normal flow depth to 

pipe diameter (d/D) ratio exceeding 0.80 or manholes with surcharging were considered 

hydraulically deficient.  

6.2.3 Model Results 

Under the executed flow scenarios, no surcharging of manholes or d/D ratios exceeding 0.80 

occurred. Model results indicate the existing sewer system has sufficient hydraulic capacity for 

both existing average and peak flows. Detailed model results are included in Appendix K. 
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6.3 Projected Scenarios 

Future growth includes infill areas, undeveloped land within GRGID boundaries, and 

developed/undeveloped land outside of current GRGID boundaries with potential to be annexed 

into the District or served as out-of-District customers (see Appendix M). 

Future model loads were assigned considering topography (see existing ground slopes shown in 

Appendix M) as well as receiving sewer characteristics (i.e. sewer pipelines sized to accommodate 

growth and stub-outs for future developments). Future development along the southern and 

eastern outskirts of the GRGID service area generally slope towards the existing sewer system 

and could be tied into the existing backbone trunk sewers by gravity. Ground elevations for 

existing and future developments on the western outskirts of GRGID, on the other hand, slope 

away from the existing sewer system and would require additional lift stations to pump flows into 

the backbone system.  

Model loads for future growth and Receiving Areas are shown in Appendix M and detailed in 

Appendix J. Lift stations are not included in the model, but future loads were assigned to manholes 

along the backbone system that could be pumped into. The development of this area should be 

planned to be serviced via a single lift station or as few lift stations as possible. 

6.3.1 Flow Scenarios 

To assess the capacity of the existing collection system to accommodate growth, the following 

two model scenarios were evaluated: 

• Buildout Average Flows: ADF scenario for existing, infill, and future land use areas at a 

wastewater generation factor of 215 gpd/EDU. 

• Buildout Peak Flows: PHF scenario for existing, infill, and future land use areas at a 

wastewater generation factor of 215 gpd/EDU and a peaking factor of 1.85. 

6.3.2 Evaluation Criteria 

In evaluating the hydraulic capacity of the existing system to accommodate future growth, 

pipelines with a normal flow depth to pipe diameter (d/D) ratio exceeding 0.80 or manholes with 

surcharging were considered hydraulically deficient.  

6.3.3 Model Results 

Under the future ADF scenario, model results show the existing system has sufficient capacity to 

accommodate future growth. However, surcharging and d/D ratios exceeding 0.80 would occur 

under the future PHF scenario for a portion of System A. To accommodate future growth, 

backbone trunk sewers from manholes A9 to A1 (approximately 2,500 ft) would need to be 

upsized from 12-inch to 15-inch diameter as shown in Appendix M and summarized in Table 6.1. 

Detailed model results are included in Appendix K. 
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Table 6.1: Capacity Improvements for Future Growth 

Upstream 

MH 

Downstream 

MH 

Existing 

Size 

Required 

Size 

Length 

(ft) 

A9 A8 12” 15” 236 

A8 A7 12” 15” 324 

A7 A6 12” 15” 341 

A6 A5 12” 15” 288 

A5 A4 12” 15” 368 

A4 A3 12” 15” 388 

A3 A2 12” 15” 382 

A2 A1-A 12” 15” 16 

A1-A A1 12” 15” 163 

Total - - - 2,506 

 

As future growth is planned, the hydraulic model should be updated to reflect actual development 

densities, wastewater flows, and connection points to determine the need and timing for capacity 

upgrades within the GRGID system. In addition, the MGSD system will need to be evaluated as 

growth occurs and potentially upsized to provide sufficient capacity to handle future flows.  
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7.0 CAPITAL IMPROVEMENT PLAN 

7.1 Cost Estimating 

Cost estimates presented in the CIP have been prepared for planning purposes to provide 

guidance in project planning and timing of implementation. Unit costs have been increased from 

the 2016 Master Plan based on bid tabulations and experience with similar project designs. Final 

project costs will vary depending on project scope/complexity, schedule, and labor/material costs 

at the time of bid. The CIP is intended as a planning tool to ensure GRGID is saving/reserving 

adequate funds for necessary improvement projects and should be updated regularly. 

7.2 Project Costs 

7.2.1 Sewer System Asset Management Plan 

A sewer system asset management plan was developed and prioritized by comparing the age of 

existing sewer system components with the anticipated useful life of each component. The age 

of sewer system components was determined considering development history and through as-

built drawings and County Accessor information. Useful life assumptions were based on the 

condition of the existing system and the Douglas County Listing of Capital Asset Components & 
Typical Average Useful Lives for Depreciation Purposes (Douglas County Listing of Capital Asset 

Components & Typical Average Useful Lives of Depreciation Purposes, 2009) as follows: 

• Sewer pipelines and manholes = 60 years  

• Sewer force mains = 50 years. 

• Lift stations = 35 years. 

The Douglas County document referenced above (Douglas County Listing of Capital Asset 

Components & Typical Average Useful Lives of Depreciation Purposes, 2009) lists a useful life of 

50 years for sewer pipelines and manholes which is consistent with industry standard. However, 

because the system is in relatively good condition, an extended useful life of 60 years is assumed 

for master planning purposes. Total replacement costs for aging infrastructure were determined 

considering the replacement year (i.e. end of useful life) and an inflation rate of 3.7%. System 

replacement costs in 5-year increments are summarized in Appendix L. The total cost to replace 

the system at the end of each component’s useful life is approximately $75,000,000 million. Aging 

infrastructure should only be replaced as needed and timing may fall long before or after the 

assumed useful life of 60 years. 

A long-term savings plan is included in Appendix L to estimate the dollar amount that should be 

saved each year to fund system replacement projects. Considering existing sewer fund reserves, 

it is recommended that GRGID begin saving up to an additional $850,000 annually, for a total 

sewer enterprise annual funding of up to $2,750,000 per year for system replacement financing.  

This will allow for GRGID to target approximately 1% of system replacement annually, or a total 

system replacement on a 100-year life cycle. This is an increased savings amount from the 

amount recommended in the 2016 Master Plan ($400,000 to $600,000 annually) due to the 

increases in construction costs and older infrastructure. The amount to be saved is a rough 

estimate dependent on several factors including actual timing of replacement, actual system 

conditions, final project costs, savings interest rates, etc. A rate study can and should be 

conducted to further evaluate the savings amount and the impact on rates. 
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7.2.2 Proposed Improvements from Condition Assessment 

Based on CCTV inspections completed to date, a total of ten pipe segments have been identified 

with severe structural issues and 26 segments with severe O&M issues which are recommended 

to be addressed in the short-term CIP over the next five years (see Table 5.4 and Table 5.6). 

Estimated project costs associated with replacing the damaged portion of pipe and cleaning 

blockages related to roots/grease are summarized in Table 7.1. 

Table 7.1: Costs for Proposed Condition Assessment Improvements 

Item Improvement Project Quantity Unit Unit 

Cost 

Total Cost 

1 Replacement Projects: Replace pipeline 

segments with structural damage 

4,774 LF $275  $1,312,850  

2 O&M Projects: Clean pipeline segments 

with blockages (≥50%) from roots/grease 
34 EA $1,000  $34,000  

3 Manhole Projects: Replace or repair 

manholes within paving scope of FY23-24 
8 EA $10,000  $80,000  

Total (Rounded) $1,430,000  

 

7.2.3 Capacity Improvements for Future Growth 

To accommodate future growth and Receiving Areas under PHF conditions, backbone trunk 

sewers from manholes A9 to A1 would need to be upsized from 12-inch to 15-inch diameter (see 

Appendix M and Table 6.1). Additional lift station(s) would also be needed to accommodate 

growth along the western outskirts of GRGID. The development of this area should be planned 

to be serviced via a single lift station or as few lift stations as possible. Estimated project costs 

for capacity improvements associated with future growth are summarized in Table 7.2. Funding 

for future growth projects should be through impact fees paid by development. The gravity 

system maintained by MGSD will need to be evaluated and potentially upsized to provide sufficient 

capacity to handle future growth. 

Table 7.2: Costs for Capacity Improvements for Future Growth 

Item Improvement Project Quantity Unit Unit Cost Total Cost 

1 
Replace existing 12” sewer 

main with 15” sewer main 
2,500 LF  $350   $875,000  

2 New lift station 1 LS  $700,000   $700,000  

      

In addition to the improvements in Table 7.2, GRGID should consider replacing the four existing 

sewer lift stations with a single larger lift station on the west side of District. Consolidating to a 

single lift station would have a significant reduction in operating costs and maintenance 

requirements. Further study would be required to identify potential sites and to determine 

preliminary lift station design/sizing. 
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7.2.4 On-Going Maintenance and Planning 

On-going maintenance and planning projects recommended for inclusion in the CIP are as follows:  

• Video inspections and field assessments should be scheduled regularly to monitor the 

condition of the existing system and to identify and prioritize rehabilitation/replacement 

projects. 

• The Sewer Master Plan should be updated at 5-year intervals to reflect current conditions 

and to re-evaluate the short-term and long-term CIP. 

• A sewer rate study should be prepared to determine if adjustments are necessary to 

support costs for on-going maintenance and capital improvements and to ensure GRGID 

is saving/reserving sufficient funds. 

7.3 Capital Improvement Plan 

Recommended improvement projects are separated into a short-term CIP (0-5 years), long-term 

CIP (20+ years), and intermediate 5-year increments as summarized in Table 7.3. 
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Table 7.3: Recommended CIP 

Recommended 

Fiscal Year 

(FY) Recommended Project/Study Total Cost 

0-5 Year CIP (Short-Term) 

2023-24 FY 23-24 Street and Sewer Improvement Project (Sewer 

Items Only) 

$840,000 

2024-25 Convert Sewer Model to GIS-Based Program $20,000 

2025-26 Replacement Projects (structural damage) $295,000 

2026-27 Sewer Rate and Connection Fee Study $50,000 

2027-28 Replacement Projects (structural damage) $295,000 

  Total $1,500,000 

5-10 Year CIP 

2028-33 

5-Yr Update to Sewer Master Plan $50,000  

CCTV Inspections $60,000  

Rehabilitation/Repair and Cleaning Projects $1,430,000  

  Total $1,540,000  

10-15 Year CIP 

2033-38 

5-Yr Update to Sewer Master Plan $50,000  

CCTV Inspections $60,000  

Rehabilitation/Repair and Cleaning Projects $1,430,000  
 Total $1,540,000  

15-20 Year CIP 

2038-43 

5-Yr Update to Sewer Master Plan $50,000  

CCTV Inspections $60,000  

Rehabilitation/Repair and Cleaning Projects $1,430,000  

  Total $1,540,000  

20+ Year CIP (Long-Term) 

 Replace aging infrastructure per asset management plan 

(rounded)1  $77,000,000 

 Future growth: replace existing 2,500 LF of 12” sewer 

main with 15” sewer main2  $875,000  

 Future growth: new lift station2  $700,000  

 Replace existing lift stations with single lift station3 $700,000 
1 Total cost to replace system at end of useful life (Appendix L). 
2 Future growth projects should be funded through impact fees paid by development. 
3 Further study required to estimate costs. 
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