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1.0 INTRODUCTION 

1.1 Purpose  

The purpose of this Wellhead Protection Program (WHPP) is to enable the Gardnerville Ranchos 
General Improvement District (GRGID or District) to assess potential threats to their drinking 
water supply sources and to develop a plan to protect those supply sources. The WHPP is intended 
to be an active tool that the District can use in making planning decisions and for community 
awareness of groundwater resources. The 2017 GRGID WHPP serves as an update to the previous 
WHPP prepared in 1997 [1]. 

1.2 Overview 

The GRGID WHPP was prepared considering the following elements recommended in the 
guidance document for the Nevada Integrated Source Water Protection Program (ISWPP) [2]: 
 

• Formation of a local planning team;  
• Inventory of all water supply sources and delineation of protection areas; 
• Inventory of potential contaminant sources within each protection area; 
• Development of contaminant source management strategies and action plans; and 
• Management and sharing of data. 

1.3 Location and Description  

GRIGD is located in Douglas County, Nevada within the Carson Valley (see Figure 1). 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, commercial, 
industrial, community/public facilities, schools, and parks. The GRGID service boundary is located 
in the central portion of Township 12N, Range 20E, M.D.B.&.M. 
 
GRGID is responsible for the operation and maintenance of its water system, sewer system, 
streets, storm drain system, and streetlights, as well as maintenance of open spaces, parks, and 
recreational areas. GRGID owns and operates the community water system under Permit No. 
NV0000066 and serves approximately 4,300 water connections and a population of approximately 
11,312 (2010 U.S. Census [3]). The GRGID water system relies exclusively on groundwater and 
has a total of seven active production wells.  
 
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. 

2.0 PROGRAM TEAM 

A successful WHPP requires a diverse planning team and the involvement of the community, local 
jurisdictions, and other stakeholders. GRGID’s WHPP will be reviewed by the GRGID staff 
members and Board of Trustees with opportunity for community input at public meetings.  
 
A WHPP was prepared by Douglas County in 2012 [4] with funding and technical assistance from 
the Nevada Division of Environmental Protection (NDEP). The Douglas County WHPP includes 
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analysis and planning for 26 public water systems within the County. Information on the GRGID 
water supply sources was obtained from the 1997 WHPP [1]. NDEP will be providing assistance 
for plan updates every 10-12 years and it is recommended that GRGID participate in the next 
County-wide WHPP update to take advantage of the available planning resources and coordinated 
approach with other water systems in the area. 

3.0 PLAN DEVELOPMENT 

3.1 Water Source Information  

Background information on the GRGID water supply sources is presented in the sections to follow. 

3.1.1 Current Groundwater Supply Sources 

A summary of information on the GRGID groundwater wells including current pumping capacities 
is provided in Table 1 and well locations are shown on Figure 1. Detailed information on well 
construction, pump/motor specifications, and well driller’s reports are contained in Appendix A. 
Abandoned and inactive and wells in the GRGID system include Well 3 and Well 7 which are also 
shown on Figure 1. Well 7 is inactive and not planned for future use but is still equipped with a 
pump/motor and is included in the details of Appendix A. Well 3 was abandoned due to poor 
production. 
 

Table 1: Existing Groundwater Wells 
 

Well 
No. Location 

Year 
Drilled/   

Rehabbed 

Casing 
Diameter 

(ft) 
Ground 

EL 

Static 
Water 
Level1 

(ft) 

Static  
Water 
Level 
EL1  

Well 
Capacity2 

(gpm) 

1 Fairway Dr. 1965/2007 1.2 4832 54.8 4,777 1,350 

2 Riverview Dr. 2004 1.3 4830 44.5 4,786 1,750 

4 Putter Ct. 1978 1.3 4846 25.03 4,821 300 

5 Kimmerling Rd. 1984 1.3 4805 66.0 4,739 1,200 

6 Sierra Vista Dr. 1989 1.5 4800 57.5 4,743 700 

8 Glenwood Dr. 1997 1.3 4800 46.5 4,754 1,200 

9 Rocky Terrace Dr. 2005 1.0 4762 36.9 4,725 800 

            Total 7,300 
1 Average static water levels for winter/spring of 2017. 
2 Well capacities provided by GRGID on 5/3/17. 
3 Based on test well drilling for the Well 4 replacement [5]. 

 
Six of the GRGID groundwater wells are pumped on a regular basis (Wells 1, 2, 4, 6, 8, and 9). 
Well 5 is only used on an emergency basis due to high arsenic levels that frequently exceed the 
maximum contaminant level (MCL) of 10 micrograms per liter (µg/L). Well 4 is manually throttled 
back to avoid pumping air and sand, but is planned for replacement during the 2017-2018 winter. 
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3.1.2 Historical Well Production  

Annual well production from 2012-2016 is summarized in Table 2. Average annual pumping for 
the five year period was 1,079.6 million gallons (MG) which equates to an average pumping rate 
of 2,055 gallons per minute (gpm). 
 

Table 2: Historical Well Production, 2012-2016 
 

Well 
No. 

Annual Pumping (MG) 
Average 
Annual  
(MG) 

Average 
Pumping 

Rate (gpm) 2012 2013 2014 2015 2016 

1 308.1 256.6 589 339.9 304.4 309.5 589 

2 235.9 258.3 417 165.6 236.0 219.0 417 

4 186.3 170.4 318 153.1 149.0 167.3 318 

5 0.0 0.0 13 0.0 34.3 6.9 13 

6 192.7 199.4 355 234.9 195.6 186.5 355 

8 56.8 109.3 118 38.6 46.0 61.8 118 

9 179.3 132.7 245 48.5 41.4 128.6 245 

Total 1,159.0 1,126.6 2,055 980.5 1,006.5 1,079.6 2,055 

3.1.3 Local Hydrogeology 

The Carson Valley lies between the Carson Range on the west and the Pine Nut Range on the 
east. GRGID is located within the southeast portion of the Carson Valley and overlies saturated, 
alluvial sediments that are several hundred feet thick that make up the aquifer. Groundwater is 
introduced into the aquifer as snowmelt from the Carson and Pine Nut Ranges flow to the valley 
floor. The Carson Valley is generally sloped from south to north and groundwater flows northward 
into Eagle Valley and then eastward into Dayton and Lahontan Valleys following the Carson River 
[6]. 
 
The U.S. Geological Survey (USGS) has published numerous studies on water resources in the 
Carson Valley. As part of these studies, groundwater contours and general direction of 
groundwater flow have been developed. A map of compiled groundwater information for the 
Carson Valley is included in Appendix B as presented in the 2009 USGS Report, Analysis of 
Streamflow Trends, Ground-Water and Surface-Water Interactions, and Water Quality in the 
Upper Carson River Basin, Nevada and California [7]. The general direction of groundwater flow 
in Gardnerville Ranchos is northwest and along the East Fork of the Caron River. Analysis in the 
2009 USGS Report also indicates that the “potential for streamflow losses in Carson Valley is 
greatest in the southern part of the valley along the East Fork of the Carson River” [7] which 
supports the groundwater contours and flow direction shown in the map in Appendix B. 

3.2 Delineation of Wellhead Protection Areas 

A wellhead protection area (aka source water protection area) is defined by the NDEP Bureau of 
Water Pollution Control (BWPC) as an area on the ground surface that encompasses and 
contributes water to a public groundwater supply well [2]. Methodology for delineating wellhead 
protection areas and modeling results are presented in the sections to follow. 
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3.2.1 Groundwater Modeling 

Wellhead protection areas for the GRGID water supply sources were derived using the Wellhead 
Analytic Element Model (WhAEM2000, Version 3.2.1). WhAEM is a two-dimensional groundwater 
flow computer model provided by the U.S. Environmental Protection Agency (EPA) in support of 
State WHPPs. Inputs to the WhAEM model include well locations and pumping rates, aquifer 
characteristics, groundwater flow direction and gradient, and linear features (“linesinks”) 
representing rivers or areas of known groundwater levels. Test points can also be added to the 
model which are observed groundwater levels at local wells for model calibration. The WhAEM 
model determines the distance traveled by a particle of water entering the groundwater supply 
over a fixed period of time (times of travel - TOT) from which a capture zone can be defined. The 
resulting capture zone up gradient of the well represents the average water residence times in 
the subsurface and defines the wellhead protection area for that particular well and time period. 
 
A list of modeling assumptions and sources of information used in the WhAEM model are included 
in Table 3. 
 

Table 3: WhAEM Modeling Assumptions 
 

Item Value/Item Used Source 

Model Base Map USGS 7.5 Minute 
Quadrangles for Minden 

and Gardnerville 

WhAEM200 BBM Files provided 
by U.S. EPA [8] 

Aquifer Thickness 500 ft 1997 GRGID WHPP [1] 

Horizontal Hydraulic Conductivity 8.6 ft/day 1997 GRGID WHPP [1] based on 
1986 USGS Study by Maurer [9] 

Aquifer Porosity 0.15 1997 GRGID WHPP [1],             
2012 Douglas County WHPP [4] 

Regional Hydraulic Gradient 0.005 ft/ft 2009 USGS Groundwater Map [7] 

Angle of Flow Azimuth 303⁰  Approximated from USGS 
Groundwater Map (Appendix B) 

Well Pumping Rates 2012-2016 Average Historical Well Pumping Records 
(see Table 2) 

Test Points for Calibration Winter/Spring 2017 
Averages 

Static Water Levels for GRGID 
Wells (see Table 1) 

Times of Travel (TOT) 2-year, 5-year, 10-year, 
and 20-year 

2, 5, and 10-year recommended 
by Nevada ISWPP [2] 

 
For the GRGID WhAEM model, approximate water surface elevations for the East Fork of the 
Carson River were input to the model as a “linesink” feature to help define the groundwater flow 
in the aquifer. The WhAEM uniform flow feature and regional hydraulic gradient of 0.005 ft/ft was 
used to generate groundwater contours that closely resemble the USGS groundwater contour 
map (Appendix B). The resulting groundwater contours were within 1.5 to 23.5 ft of the static 
water levels for the GRGID wells, which is an acceptable variation considering seasonal variances. 
 
The times of travel (TOTs) used to define the primary wellhead protection areas for GRGID were 
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2-years, 5-years, and 10-years in accordance with Nevada ISWPP guidelines [2]. A 20-year TOT 
was also modeled as a secondary, conservative wellhead protection area to represent a buffer 
zone directly up gradient of the primary wellhead protection areas. 

3.2.2 Delineation Results 

Primary (2, 5, and 10-year) and secondary (20-year) wellhead protection areas for each GRGID 
well are shown on Figure 2. The shape and size of the protection areas are defined by pumping 
rates and aquifer characteristics and are subject to change with variation in well pumping patterns 
and modeling assumptions. The GRGID wellhead protection areas generally extend from the 
wellheads in a southeasterly direction showing the capture/recharge zones up gradient from the 
well. As shown in Figure 2, smaller pumping rates result in narrower wellhead protection areas 
(e.g. Well 5) and higher pumping rates result in wider wellhead protection areas. 
 
Previous wellhead protection areas for the 1997 GRGID WHPP were based on a 1996 Wellhead 
Protection Area Delineation Report [10]. The protection areas delineated in the 1996 Report 
extend in the opposite direction from the current results and may be a result of assumptions 
regarding the impact of the Carson River or the availability of groundwater flow information at 
that time. The USGS report dated March 2009 [7] includes the best currently available data 
regarding groundwater flow in the Carson Valley. 

3.3 Potential Contaminant Sources 

A potential contaminant source (PCS) is any pollutant source that may have a negative impact on 
groundwater quality. A list of typical PCSs and their associated risk level is included in Appendix C 
as provided by the Nevada ISWPP [2].  

3.3.1 PCS Inventory and Ranking 

An inventory of PCSs was developed within each wellhead protection area for the GRGID wells 
using available databases, previous studies, aerial mapping, and general knowledge of land use 
practices and businesses within District. A list of sources used to identify PCSs is provided below: 
 

• Previous GRGID WHPP prepared in 1997 [1] 
• Douglas County WHPP prepared in 2012 [4] 
• Nevada Well Database and Well Log Search [11,12] 
• NDEP Underground Storage Tank Program [13] 

 
The PCSs for each well were ranked in order of greatest perceived level of threat to the drinking 
water supply source based on the following factors: 
 

• Risk levels provided by the Nevada ISWPP [2] 
• Proximity of the PCS to the wellhead 
• Quantity of hazardous material at the PCS 
• Characteristics of hazardous material (mobility, toxicity concerns, etc.) 
• Professional judgement 

 
Ranking the PCSs helps to identify the most threatening sources of contamination so that the 
WHPP management strategies can be focused on the areas of greatest concern.  An inventory of 
PCSs and the priority ranking for each well are included in Tables 4-10 below. PCSs locations for 
each well are shown on Figure 2. 
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Table 4: Well 1 PCS Inventory and Ranking 

 

PCS 
ID 

 

PCS Source 

WHPA (Years) Risk 
Level 

Priority 
Ranking PCS Class 2 5 10 20 

48 Miscellaneous Golf Courses (Fertilizer) x x x x High 1 

52 Miscellaneous Surface Water Streams/Ditches x  x x High 2 

3 Agricultural Chemical Application (Fertilizer)  x x x High 3 

5 Agricultural Irrigation Field  x x x Moderate 4 

27 Residential Septic Systems    x High 5 

26 Residential Private Wells    x Moderate 6 

55 Miscellaneous Municipal Well x    Low 7 

 
Table 5: Well 2 PCS Inventory and Ranking 

 

PCS 
ID 

 

PCS Source 

WHPA (Years) Risk 
Level 

Priority 
Ranking PCS Class 2 5 10 20 

27 Residential Septic Systems x x x x High 1 

52 Miscellaneous Surface Water Streams/Ditches x x x x High 2 

48 Miscellaneous Golf Courses (Fertilizer)  x x x High 3 

7 Agricultural Irrigation Well   x  High 4 

26 Residential Private Wells x x x x Moderate 5 

3 Agricultural Chemical Application (Fertilizer)    x High 6 

5 Agricultural Irrigation Field    x Moderate 7 

55 Miscellaneous Municipal Well x   x Low 8 

 
Table 6: Well 4 PCS Inventory and Ranking 

 

PCS 
ID 

 

PCS Source 

WHPA (Years) Risk 
Level 

Priority 
Ranking PCS Class 2 5 10 20 

48 Miscellaneous Golf Courses (Fertilizer) x x   High  1 

52 Miscellaneous Surface Water Streams/Ditches  x x  High 2 

3 Agricultural Chemical Application (Fertilizer)    x High 3 

5 Agricultural Irrigation Field    x Moderate 4 

55 Miscellaneous Municipal Well x   x Low 5 
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Table 7: Well 5 PCS Inventory and Ranking 
 

PCS 
ID 

 

PCS Source 

WHPA (Years) Risk 
Level 

Priority 
Ranking PCS Class 2 5 10 20 

53 Miscellaneous Storm Water Drains & Basins x x   High 1 

3 Agricultural Chemical Application (Fertilizer)    x High 2 

5 Agricultural Irrigation Field    x Moderate 3 

55 Miscellaneous Municipal Well x    Low 4 

 
Table 8: Well 6 PCS Inventory and Ranking 

 

PCS 
ID 

 

PCS Source 

WHPA (Years) Risk 
Level 

Priority 
Ranking PCS Class 2 5 10 20 

52 Miscellaneous Surface Water Streams/Ditches  x x x High 1 

55 Miscellaneous Municipal Well x    Low 2 

 
Table 9: Well 8 PCS Inventory and Ranking 

 

PCS 
ID 

 

PCS Source 

WHPA (Years) Risk 
Level 

Priority 
Ranking PCS Class 2 5 10 20 

3 Agricultural Chemical Application (Fertilizer) x x x  High 1 

52 Miscellaneous Surface Water Streams/Ditches x x x x High 2 

5 Agricultural Irrigation Field x x x  Moderate 3 

55 Miscellaneous Municipal Well    x Low 4 

 
Table 10: Well 9 PCS Inventory and Ranking 

 

PCS 
ID 

 

PCS Source 

WHPA (Years) Risk 
Level 

Priority 
Ranking PCS Class 2 5 10 20 

27 Residential Septic Systems  x x x High 1 

26 Residential Private Wells  x x x Moderate 2 

55 Miscellaneous Municipal Well    x Low 3 

3.3.2 Highest Risk Sources 

In general, the most prevalent PCSs in the wellhead protection areas with the highest risk of 
contaminating the GRIGD water supply sources are septic systems, chemical application for golf 
course and agricultural areas, storm water drains/basins, surface water streams/ditches, and 
private residential wells. Threats associated with each are described below: 
 

• Septic Systems: There are many residences outside of the GRGID service area that use 
septic system for sewage disposal. Septic system can pose a significant risk of 
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contamination to a water supply source when they are in close proximity to the wellhead 
at high densities. Potential contaminants that could escape septic systems into the 
groundwater supply include synthetic organic compounds, inorganic compounds, and 
microbial agents. 

• Chemical Application: Some of the wellhead protection areas include agricultural areas 
and the golf course which can pose a threat to the groundwater through use of fertilizers 
and pesticides. 

• Storm Water Drains/Basins: Storm water runoff poses a potential threat to groundwater 
because it can carry pollutants such as oils and chemicals. 

• Surface Water Streams/Ditches: Surface water streams and ditches located within the 
wellhead protection areas include the East Fork of the Carson River, the Edna Wilslef 
Ditch, the Rocky Slough, and the Henningson Slough. Surface water features can present 
pathways for contamination to spread, especially in the event of a spill to land that reaches 
a waterway. 

• Private Residential Wells: As with septic systems, many residences outside of the GRGID 
service area use private domestic wells for water supply. These wells likely share the same 
aquifer as the municipal wells and can provide a direct pathway for contamination to enter 
the groundwater system if they have not been properly installed, maintained, or 
abandoned. 

 
Other PCSs that could affect the wellhead protection zones and should be considered in the 
management strategies include illegal dumping, accidental spills, pesticide waste disposal, and 
hazardous waste disposal.  
 
Municipal wells themselves can also serve as a direct conduit for contamination to reach 
groundwater, however, this PCS is rated as low for GRGID wells which have been properly 
installed and sealed in accordance with State requirements. 

3.4 Management Strategies 

A management strategy was developed based on the results of the wellhead protection area 
delineations and inventory of potential contaminants. Regulatory and non-regulatory 
management options listed in the Nevada ISWPP [2] include the following: 
 

Regulatory 
• Zoning Ordinances 
• Source Prohibitions 
• Special use Permits 

• Subdivision Ordinances 
• Operating Standards 
 
Non-Regulatory 

• Groundwater Monitoring 
• Local Business Owner Education 
• Household Hazardous Waste Collection 
• Public Education 

 
In general, the wellhead protection areas fall within existing and future residential and agricultural 
land uses. Based on current development trends, land use zoning, and water system master 
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planning, it does not appear that there is strong potential for development of land uses that would 
serve as a significant or different sources of contamination than those already identified, therefore 
the regulatory management options are not necessary at this time.  
 
Non-regulatory management options as recommend in the previous 1997 GRGID WHPP [1] have 
worked well in providing long-term protection of the District’s water supply resources. 
Recommended management tools and activities compiled from the previous 1997 WHPP [1], the 
2012 Douglas County WHPP [4], and from the Nevada ISWPP [2] are summarized in Table 11. 
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Table 11: Recommended Management Tools and Activities 
 

Non-Regulatory 
Strategy Suggested Management Tool1 

Management 
Activities for GRGID 

Groundwater 
Monitoring 

A groundwater monitoring program consists of 
regular sampling of wells for contaminants. It 
helps the community to measure the 
effectiveness of its source controls and 
compliance with drinking water standards.  

• Continue monitoring 
water supply wells in 
accordance with State 
requirements 

• Require more rigorous 
monitoring as 
necessary for new 
projects 

Local Business 
Owner Education 

Encourage local business owners to take 
advantage of the Business Environmental 
Program offered by Nevada Small Business 
Development Center (NSBDC).  

• Notify existing and 
future businesses of 
available resources 

 

Household 
Hazardous Waste 
Collection 

A good management tool to reduce the 
amount of hazardous waste going to the 
landfill or septic systems. Coordinate with the 
local government to implement a Household 
Hazardous Waste Collection Day. Funding is 
available through NDEP’s Solid Waste 
Program. This option helps to educate the 
public about the types of household products 
which are toxic or hazardous. It encourages 
public involvement. Educate citizens in the 
community by distributing NDEP’s flyer about 
Safer Alternatives to Hazardous Household 
Products.  

• Promote participation 
in Douglas County’s 
hazardous waste 
collection program 
through public 
education 

Wellhead 
Protection Sign 

 

Place signs on perimeters of WHPAs. A sign 
would reduce the risk of an accident. It serves 
as notification in case of an accidental spill of 
contaminant. Signs help to educate the public.  

• Maintain existing signs 
and identify needs for 
improved signage 

• Provide signage for 
new well sites 

Public Education Public Education is a key aspect of any WHPP. 
Public education efforts are important in 
building public support for regulatory changes 
and local funding.  

• Implement public 
education plan (see 
Section 5.0) 

1 Suggested management tool provided by Nevada ISWPP/BWPC [14]. 
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Management approaches and activities for specific PCSs are summarized in Table 12. 
 

Table 12: Management Approaches for Specific PCSs 
 

PCS Suggested Management Approach1 
Management Activities     

for GRGID 

Abandoned 
Water Wells 

Poorly constructed wells and improperly 
abandoned wells can act as a ‘direct route’ for 
groundwater contamination. The State 
regulations require proper plugging of water 
wells. Educate citizens in the community by 
distributing NDEP’s Abandoning Unused Water 
Wells fact sheets. Coordinate with NDEP for 
financial assistance to plug unused wells. 

• Domestic Wells: 
o Public Education 
o Encourage Out-of-

District customers to 
connect to GRGID’s 
water system 

• Municipal Wells: 
o Review inactive wells for 

potential abandonment 

Illegal 
Dumping 

Monitor WHPAs to detect illegal dumping. Use 
Nevada’s Recycling Hotline (1-800-597-5865) to 
report illegal dumping. 

• Public Education 
• Enforcement through 

penalties 

Accidental 
Spills 

Monitor WHPAs for accidental spills. Place 
wellhead protection signs on perimeters of 
WHPAs. Have an emergency response/ 
contingency plan ready if an accidental event 
threatens the water supply. 

• Maintain Up-to-Date 
Emergency Response Plan 
 

Septic 
Systems 

Proper design, construction and maintenance 
of septic systems are vital to water quality. It 
is important not to dispose of common 
household hazardous materials into septic 
systems. Educate citizens in the community by 
distributing NDEP’s Domestic Septic Systems 
fact sheets. 

• Public Education 
• Encourage Out-of-District 

customers to connect to 
GRGID’s sewer collection 
system 

Pesticides 
and Pesticide 
Wastes 

Unused pesticides and pesticide wastes can 
contaminate Nevada’s streams, lakes and 
groundwater. Proper disposal of these 
substances is important. Participate in the 
Nevada Department of Agriculture (NDOA) 
Pesticide Disposal Program. Educate citizens 
in the community by distributing NDOA’s 
Pesticide Disposal Program pamphlet. 

• Public Education 

 

Surface 
Runoff  

 

Divert surface runoff to protect WHPAs by 
constructing lined ditches or swales, siltation 
or filter berms, grassed waterways and 
outlets, etc.  

• Continue to conduct street 
cleaning and erosion 
control to reduce 
sediments in runoff 

1 Suggested management approach provided by Nevada ISWPP/BWPC [14]. 
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3.5 Contingency Planning 

Contingency plans, within the context of the WHPP, should be built upon a system’s emergency 
response plan to provide guidance in the event that the drinking water supply source becomes 
contaminated or unavailable. Recommended short-term and long-term contingency planning 
options as well as existing emergency response plan resources are provided below. 

3.5.1 Short Term Contingency 

In the event of a short-term emergency affecting availability or quality of the drinking water 
supply, some potential short-term solutions include: 
 

• Water Storage: GRGID maintains a storage tank reserve equivalent to 75% of the average 
day water demand to maintain water supply during an emergency or maintenance event. 

• Boil Water/Do Not Drink Order: A Boil Water/Do Not Drink Order may be issued by the 
GRGID in the event of a potential bacterial contamination. Public notice templates are 
available on the NDEP website. 

• Bottled Water: Bottled water is available at numerous local locations and can be trucked 
in from outside regions as part of a relief effort. 

• Potable Water Trucks: Potable water could be trucked in from unaffected communities to 
fill GRGID’s storage tanks. 

• Backup Power: Emergency generators are available for Wells 1, 2, 5, 8, and 9 to provide 
backup power in the event of a power failure. 

3.5.2 Long Term Contingency 

GRGID’s long-term water supply goal is to have a diversified water supply system consisting of 
District groundwater wells and a regional connection. The 2017 GRGID Water Master Plan 
includes a regional connection as part of the long-term Capital Improvement Plan to 
accommodate future growth and to diversify the water supply.  

3.5.3 Emergency Response Plans 

Local and county wide emergency planning resources for GRGID are listed below.  

GRGID Emergency Response Plan 

GRGID has an Emergency Response Plan to address emergency conditions such as water 
system failures, natural disasters, and unnatural events (e.g. toxic spills). The Emergency 
Response Plan includes an inventory of water system components, a list of contact names 
and numbers, preventative maintenance activities, and procedures to follow during 
emergency events.  

GRGID Water Use Restrictions 

Water Use Restrictions adopted by GRGID as part of the Policy and Procedures Manual are 
included for reference in Appendix D. Water use restrictions can be imposed by GRGID in the 
event of a water emergency or shortage and penalties can be enforced for violations of the 
restrictions.  

Douglas County Hazard Mitigation Plan and Emergency Operations Plan 

The 2013 Douglas County Hazard Mitigation Plan [15] includes preparedness, response, and 
recovery measures for natural and human-caused disasters. The top five hazards identified 
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for Douglas County include floods, wildland fires, earthquakes, drought, and severe weather 
events. In addition the East Fork Fire Protection District (EFFPD) maintains an Emergency 
Operations Plan to address emergency events for all systems in the County. 

3.6 New Well Siting 

Development of new drinking water sources and related drilling activities are regulated and 
permitted by the Nevada Division of Water Resources (NDWR). From the perspective of the 
WHPP, the following criteria for new well sites should be considered: 
 

• A projected pumping capacity should be estimated for the new well. 
• Water quality studies must be conducted to ensure that supply source is in compliance 

with water quality standards. 
• Wellhead protection zones should be estimated around the proposed well. 
• PCSs should be identified within the estimated wellhead protection zones. 
• Relevant management options should be developed for PCSs within the wellhead 

protection zone.  
 
In addition to the above criteria, a new well siting process developed for the 2012 Douglas County 
WHPP [4] is included in Appendix E as a reference for developing new water supply sources. 

4.0 PLAN IMPLEMENTATION 

4.1 Implementation Activities 

Based on the management activities listed in Tables 11 and 12, recommended near-term action 
items for plan implementation include: 
 

• Review inactive wells for abandonment to reduce potential as a contaminant source for 
other water supply wells. 

• Develop public education plan using available State and County resources. 

4.2 Program Updates 

The WHPP is a living document that should be reviewed and updated at regular intervals to reflect 
current conditions and to re-evaluate wellhead protection areas, potential threats to the 
groundwater supply, and management strategies. The WHPP should be amended with the 
addition and/or replacement of wells and with changes in groundwater pumping trends due to 
operational changes or growth.  
 
It is recommended that GRGID participate in the next Douglas County WHPP update for 
collaboration with other water systems and local jurisdictions, technical assistance from NDEP, 
and to take advantage of potential funding opportunities. 

5.0 PUBLIC PARTICIPATION 

Public participation is an important component to the long-term success of a WHPP. The goal of 
public outreach and education is to demonstrate to the community that every effort is being made 
to secure the public’s source of safe drinking water for the present and the future. Public 
education can include brochures, mailers, presentations, seminars, and interactive activities for 
community members and schools. 
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The U.S. EPA has developed learning resources for kids, students, and teachers which can be 
accessed through the following website link: https://www3.epa.gov/safewater/kids/index.html. 
 
In addition, a Public Education Plan that was developed as part of the 2012 Douglas County WHPP 
[4] is included in Appendix F as a resource and guide for public outreach. The Douglas County 
Public Education Plan is geared towards community members and sixth grade students.  
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Appendix B 
USGS Groundwater Map for Carson Valley  
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Appendix C 
List of Potential Contaminant Sources and Rankings  

  



Nevada Potential Contamination Sources 

CODE CLASS SOURCE
CATEGORY 

A     B     C    D    E
RISK RANKING 

1  Animal burial areas  X  X  High

2  Animal feedlots  X X  X  Moderate to High 

3  Chemical application (e.g. pesticides, fungicides, & fertilizers)  X X  High

4  Chemical mixing & storage areas (including rural airports)  X X X  High

5  Irrigated fields  X Moderate

      Irrigation ditches  X High

6  Manure spreading & pits  X X Moderate

7

Agricultural

Unsealed irrigation wells  X X High

8  Chemical manufacturers, warehousing/distribution activities  X X X  High

9  Electroplaters & fabricators  X High

10  Electrical products & manufacturing X High

11  Machine & metalworking shops  X High

12  Manufacturing sites  X X X  High

13

Industrial

Petroleum products production, storage & distribution centers  X High

14  Dry cleaning establishments  X High

15  Furniture & wood stripper & refinishers  X High

16  Jewelry & metal plating  X High

17  Laundromats  Low  

18  Paint shops  X High

19

Commercial  

Photography establishments & printers  X High

20  Auto repair shops  X High

21  Car washes  X X  X  Moderate

22  Gas stations  X High

23 Road deicing operations:  storage & application areas (e.g. road X Moderate

24

Automotive

Road maintenance depots  X X High

25  Household hazardous products  X X X  Moderate

26  Private wells  X X X Moderate

27

Residential

Septic systems, cesspools  X X  X  Moderate to High 

28  Educational institutions (labs, lawns, & chemical storage areas)  X X  Moderate

29  Medical institutions (medical, dental, vet offices)  X Low  

30

Medical / 
Educational

Research laboratories  X X X High

31  Aboveground storage tanks  X High

32  Underground storage tanks  X High

33  Public storage  X Low  

34

Storage

Radioactive materials storage X  High  

35  Dumps and landfills (historical/active)  X X X  X  X  High  

36  Municipal incinerators  X X  X  Moderate

37  Recycling & reduction facilities  X High

38  Scrap & junkyards  X X High

39  Septage Lagoons, wastewater treatment plants  X X  X  High

40

Municipal
Waste

Sewer Transfer Stations  X X  X  High

41  Airports  X High

42  Asphalt plants  X High

43  Boat yards  X High

44  Cemeteries  X Moderate

45  Construction areas  X Moderate

46  Dry wells  X X High

47  Fuel storage systems  X High

48  Golf courses, parks & nurseries (chemical application)  X X  High

49  Mining (surface & underground)  X X High

50  Pipelines (oil, gas, coal slurry)  X High

51  Railroad tracks, yards & maintenance  X X X  X  High

52  Surface water impoundments, streams/ditches  X High

53  Stormwater drains & retention basins  X X X  X  High

54  Unplugged abandoned well  X X X High

55

Miscellaneous

Well: operating  X X X  X  High – Low  

Contaminant Categories: 
A = V.O.C.  
B = S.O.C.  
C = I.O. C.
D = MICROBIOLOGICAL  
E = RADIONUCLIDES 



Activities That May Contaminate Drinking Water 

Residential Uses: (viruses, bacteria, nitrates, chemical compounds)  

• Failing septic systems, chemical septic system cleaners  
• Improper storage and application of fertilizers, pesticides and lawn care chemicals  
• Disposal of household cleaners, automotive products, poisons, waste oil, paint thinners, gasoline, pet waste 
into septic systems, backyard pits and storm drains  
• Driveway runoff of oils, gasoline, heavy metals, de-icing chemicals  
• Leaking underground heating oil tanks  

Schools and Institutions: (chemical compounds, solvents, nitrates)  

• Disposal of oil, paints, chemicals into floor drains, sinks or directly to the ground  
• Contaminated runoff from parking areas • Improper fertilization of recreation fields  
• Equipment wash waste water  

Municipal Uses: (sodium chloride, heavy metals, petroleum)  

• Improper storage and application of deicing chemicals  
• Street sweeping  
• Public works garages; auto maintenance, equipment wash waste water  
• Uncapped/Unlined landfills, open dumps  
• Leaking sewer lines/oil lines  
• Improper storage/application of pesticides and fertilizers  
• Contaminated runoff from roads, parking lots  

Commercial, Industrial Uses: (heavy metals, petroleum, sodium chloride)  

• Improper storage, disposal and management of hazardous materials/waste  
• Abandoned or leaking underground storage tanks  
• Spills and releases that go unattended  
• Floor drains which discharge directly to the ground  
• Exposed bodies of water from mining, sand and gravel operations  
• Waste storage lagoons  
• Transportation spills and releases  

Agriculture Uses: (nitrates, bacteria, viruses)

• Improper use/storage of pesticides, herbicides, animal manure, fertilizers  
• Improper irrigation methods  
• Animal burial  
• Storage lagoons  
• Concentrated animal feedlot operations  
• Contaminated runoff and equipment wash waste water  
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APPENDIX D 

WATER USE RESTRICTIONS 

 

D.1 DECLARATION OF PURPOSE 

D.1.1 The Board of Trustees of the GARDNERVILLE RANCHOS GENERAL IMPROVEMENT 

DISTRICT recognizes that in certain years there may be a shortage of water for domestic 

use by the residents of the District which requires the imposition of restrictions on use so 

that the District may provide adequate and equal amounts of water to its citizens. 

 

D.1.2 In order to assure that the District can provide adequate supplies of water to its citizens, 

the Board of Trustees may, after a declaration of water shortage is made as provided 

herein, additionally restrict the use of water for certain irrigation or household purposes, 

and limit the time within which water may be used for the purposes.  In furtherance of that 

goal, the Board enacts these restrictions pursuant to its authority granted by NRS 

318.144, NRS 318.145, NRS 318.170(d) and NRS 318.199. 

 

D.2 DEFINITIONS 

As used in the Appendix the following words or phrases are defined as follows: 

 

D.2.1 "Board":  The Board of Trustees of the Gardnerville Ranchos General Improvement 

District. 

 

D.2.2 "Commercial":  A commercial area or commercial use as defined in these restrictions is 

any area or use which has been designated by any commercial zoning by the Douglas 

County Board of Commissioners, which has a use upon it which is the subject of any 

licensure from the County or from the State of Nevada, or which conducts upon it a 

commercially related activity for remuneration.  The Board of Trustees shall determine 

each definition of "commercial" on a case by case basis for the purposes of the 

determining the applicability of these restrictions to such use.  For the purposes of these 

restrictions all areas and uses which are not determined to be commercial are defined as 

residential. 
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D.2.3 "Declaration":  Means a declaration of water shortage by the Board when it appears to a 

majority of the Board that either insufficient water is available to meet the reasonable 

needs and requirements of the District, or that there is insufficient potable water for 

human consumption as determined by the Nevada State Health Department, the Douglas 

County Health Officer, or the District agent. 

 

D.2.4 "District Agent":  Means the District's Manager, Engineer, Maintenance Supervisor, or a 

Board Member. 

 

D.2.5 "Household Purposes":  Means the purposes for which a person uses water inside a 

residence, and excluding all outside irrigation uses. 

 

D.2.6 "Irrigation":  Means, but is not limited to, irrigate, water, moisten, sprinkle, soak, 

waterlog, flow, wet or any supply of water to land by natural or artificial means for other 

than household purposes. 

 

D.2.7 "User":  Means, but is not limited to, the record owner of the property or location as such 

owner is identified by the records of the Douglas County Assessor, or a tenant or other 

person residing, at, or on, such property. 

 

D.2.8 "Water Waste":  Means, but is not limited to, violation of these water use restrictions, or 

the careless consumption of water as evidenced by irrigation overflowing or puddling on 

a property. 

 

 

D.3 EMERGENCY WATER USE RESTRICTIONS 

 

D.3.1 Upon declaration by the Chairman of the Board, after a majority vote of the Board, taken 

at a regularly held meeting, at a specially called meeting, or in an emergency meeting 

after a telephone canvass of Board members by the District agent, the District may 

impose any or all of the following restrictions: 
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  A) i) Require houses whose street address ends with an even number irrigate 

on even numbered days of the week; and 

   ii) Require houses whose street address ends with an odd number irrigate 

on odd numbered days of the week; and 

   iii) In months with a greater number of days than thirty (30), there shall be 

no irrigation permitted on the 31
st
 day. 

 

  B) Require that irrigation be conducted, when permitted, during the hours of 7:00 

p.m. to 10:00 a.m. 

 

  C) Prohibit the use of water for other than household purposes. 

 

D.4 NON-EMERGENCY WATER USE RESTRICTIONS 

 

D.4.1 Without declaration by the Board of a water emergency or shortage, in no event shall a 

water user irrigate or use water for other than household purposes between the hours of 

1:00 p.m. to 5:00 p.m. 

 

D.4.2 In no event shall a water user waste water in violation of these restrictions, in using water 

for household purposes or irrigation, as water uses are defined in Section II hereinabove. 

 

D.5 EXEMPTIONS TO NON-EMERGENCY WATER USE RESTRICTIONS 

 

D.5.1 The Board may exempt the following uses of water in non-emergency situations. 

 

  A) Upon notice to the District by a property owner of lawns which have been newly 

planted within thirty (30) days. 

 

  B) Professional gardeners or landscapers when performing services to install, 

repair, or maintain a sprinkler system or related mechanical devices. 

 

  C) Automatic irrigation systems set to operate on any day between 10:00 p.m. and 

6:00 a.m. 
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  D) Accidental flow of water due to equipment failure. 

 

  E) Children's toys such as water slides and inflatable pools. 

 

D.6 PENALTIES 

 

D.6.1 IT IS THE INTENTION OF THE BOARD OF TRUSTEES OF THE GARDNERVILLE 

RANCHOS GENERAL IMPROVEMENT DISTRICT THAT ANY AND ALL PENALTIES 

DELINEATED HEREIN SHALL BE PAID BY THE RECORD OWNER OF THE 

PROPERTY IN VIOLATION.  ANY PENALTY AMOUNT OR WATER METER 

INSTALLATION COSTS ASSESSED AGAINST A PROPERTY OWNER SHALL, IN 

ALL CASES, CONSTITUTE A LIEN AGAINST THE PROPERTY UNTIL PAID.  AN 

AGENT OF THE DISTRICT IS DIRECTED TO FILE FOR RECORD ANY LIEN 

RESULTING FROM A VIOLATION OF THE PROVISIONS OF THESE RESTRICTIONS. 

 

D.6.2 Any user found by the agent of the District to be in violation of these restrictions, may, in 

addition to being subject to all rights and remedies of the District at law or in equity, be 

subject to the following: 

 

  A) Warnings:  A user found to be in violation of the provisions of these restrictions 

shall be warned by the District agent, orally and/or by a citation in writing, of 

violations of these restrictions.  A person warned of violation of the provisions of 

these restrictions on more than three occasions within a two year period shall be 

subject to the penalties contained in subsections B and C of this section. 

   i) It is the intention of the Board that violations shall be consecutive in 

nature during a two year period.  The Board may not consider a violation 

which has occurred two years or more prior to the latest warning issued 

by the District for enhancement of the penalties provided for herein. 

 

 B) Fourth Violation:  On a fourth violation within a two year period a user found to be 

in violation of the provisions of these restrictions shall be assessed a penalty in 

the amount of Fifty Dollars ($50). 
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C) Fifth Violation:  Mandatory Metering:  A user found to be in violation of the 

provisions of these restrictions on a fifth occasion within a two year period shall 

be assessed a penalty in the amount of Fifty Dollars ($50), and shall have water 

service discontinued until such time as the District or owner installs a water 

meter consistent with the District's standards and specifications.  If a water meter 

is installed by the District, the costs of the meter and the installation shall be 

billed to the owner of the property in violation, and shall be filed by the District as 

a lien of record against the property of the owner until paid.  Thereafter, the 

account for the user at the location in violation shall be determined based upon 

the actual use of water as measured by the water meter installed. 

 

D) Change of Ownership:  An owner and/or occupant of a property found to be in 

violation of the provisions of these restrictions resulting in the installation of a 

water meter shall not be exempt from the requirements of these restrictions, and 

shall pay for water based on actual use of water as determined by the meter 

installed. 

   i) Any change of ownership of a property reflected by recorded documents 

of record in the Office of the Douglas County Recorder shall operate to 

cancel previous warnings issued to a prior user of water at the property.  

If a water meter has been installed at a location, which is subsequently 

sold, the water meter shall remain installed, but the new owner or user of 

water at the property shall be billed for water use as other metered 

properties within the District. 

 

  E) Consecutive Violations:  Each and every violation of these restrictions is deemed 

to be a separate and succeeding violation. 

 

D.6.3 Nothing contained herein shall prevent the District agent, without notice to any owner or 

occupant of a property, from entering a property to halt water waste.  If entrance to the 

property is not reasonably possible, the District agent may cause water service to the 

property to be halted. 
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  A) When it is reasonably determined that water waste results from a mechanical or 

other malfunction of the watering system located on the property, and upon 

adequate provision for the remedy of the malfunction, water service to the 

property shall be restored.  In the case of water waste due to mechanical 

malfunction, a warning shall not be issued to the user, property owner or 

occupant if the malfunction is remedied within seventy-two hours.  If the user, 

property owner or occupant neglects, refuses or fails to remedy the malfunction 

within seventy-two hours a citation shall be issued unless the District Manager, 

on sufficient cause shown, extends the period of time to repair a mechanical 

malfunction as in his discretion is appropriate on a case by case basis. 

 

  B) If the District agent determines that the water waste results from a cause other 

than mechanical or other malfunction of the watering system located on the 

property, a water violation shall be issued to the user, property owner or 

occupant. 

 

  C) If the user, property owner or occupant of the property, at the time that water 

service is halted, is found to have three or more violations of these restrictions 

within a two year period, water service to the property shall not be restored until 

a water meter is installed.  Upon a fifth violation at such location where a water 

meter is installed pursuant to this section, the account of the user will be billed 

based upon the actual water use measured by the water meter installed.  The 

cost of the installation of the water meter by the District shall be paid by the 

property owner of the premises, and shall constitute a lien against the property. 

 

  D) If the property owner or resident is found to have less than three violations within 

a two year period at the time that water service to the property is halted, water 

service to the property shall be immediately restored without the installation of a 

water meter by the District after a written warning is delivered to the owner of the 

property, resident or occupant thereof. 
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D.7 APPEALS 

 

D.7.1 Any person aggrieved by the actions of the District agent in the enforcement of these 

restrictions may appeal such action to the District. 

 

D.7.2 An appeal may be taken by filing a written statement of the reasons why the agent of the 

District acted in error, and shall be submitted to the District Manager for review and 

possible action.  The District Manager is empowered to affirm, modify, or cancel any 

warning or citation issued, or penalty assessed.  Should the District Manager deem it 

necessary, the District Manager may meet with the person appealing a warning or 

citation to discuss with the appellant the reasons for the appeal.  At any such meeting 

minutes shall be taken of the conference between the appellant and the District Manager.  

At the conclusion of such meeting, the District Manager may act to affirm, modify or 

cancel any warning or citation issued.  Thereafter, the District Manager shall submit a 

report to the Board of Trustees delineating his action to affirm, modify, or cancel any 

warning or citation issued. 

 

D.7.3 At the next regularly scheduled Board of Trustees' meeting, the District Manager's 

recommendation regarding any appeal shall be considered by the Board, which shall 

accept or reject the recommendation of the District Manager on its Consent Agenda. 

 

D.7.4 If the District Manager's recommendation is rejected, the District shall notify the appellant 

who may appear at a following Board meeting if the appellant complies with the 

procedures set forth in Paragraphs 5 through 7 of this Section 7. 

 

D.7.5 Any person aggrieved by the recommendation of the District Manager, as accepted by 

the Board of Trustees on its Consent Agenda, may appeal such recommendation directly 

to the Board of Trustees upon receipt of written notification of the Board's acceptance of 

the recommendation made by the District Manager.  Any appeal may be taken by 

payment of all penalty amounts assessed for the fourth and/or fifth violations, and by 

payment of a TWENTY-FIVE DOLLARS AND NO/100 CENTS ($25.00) filing fee. 
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D.7.6 An appeal may be taken within ten (10) days after written notice of the action of the 

Board in accepting the recommendation of the District's Manager. 

 

D.7.7 Any person who fails to file a written request for hearing before the Board appealing the 

Board's acceptance of the District Manager's recommendation within ten (10) days after 

notice of the acceptance of the recommendation by the Board waives his right to appeal. 

 

D.7.8 The Board shall hear the appeal at the next regularly scheduled meeting of the Board of 

Trustees following the filing of a written request for hearing appealing the District 

Manager's recommendation.  Notice of the date, time and place of the hearing shall be 

given to the appellant.  No new evidence which was not presented to the District 

Manager prior to his recommendation to the Board shall be presented at the time of the 

appellate hearing.  The Board may affirm, modify or cancel any previous action by the 

Board or by the District Manager, including affirming, modifying, or canceling any warning 

or citation issued, penalty assessed and/or filing fee paid. 

 

D.7.9 Upon a person's failure to timely file for appeal of the Board's acceptance of the District 

Manager's recommendation, or upon final action by the Board with respect to an 

acceptance or rejection of the District Manager's recommendation, the Board may pursue 

any of its rights and remedies contained at law or in equity, or in these restrictions. 

 

Revisers Note:  Appendix D adopted November 1, 1994, RES. 94-1; §7:  Appeals 

Revised May 3, 1995. 



 

 

 

Appendix E 
Douglas County Well Siting Criteria 

  





 

 

 

Appendix F 
Douglas County Public Education Plan  

 

 

  
 






















































