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Petaluma, California 94952 
 
RE: Hydrogeologic Assessment Report  

334 Purvine Road (the site) 
Petaluma, California 94952  
APN: 022-230-020 
 

 Hurvitz Environmental Project No. 4026.01 
 

Dear Mr. Magruder:  
  
Hurvitz Environmental Services, Inc. (HES) is pleased to submit this Hydrogeologic Assessment 
Report (HAR) for the above referenced property.  HES prepared this HAR in accordance with 
the Sonoma County Permit and Resource Management Department (Permit Sonoma) Policy and 
Procedure Number 8-1-14 and General Plan Policy WR-2e. The purpose of this HAR was to 
evaluate the aquifer conditions at the site, which is located within a Zone 2 groundwater 
availability area, and to determine if the proposed groundwater usage will cause overdraft 
conditions, well interference or impact nearby stream-flow.   
  
The quantity of groundwater to be used for the project and within the Cumulative Impact Area 
compared to the quantity of available groundwater indicates that pumping for the Project is unlikely 
to result in significant declines in groundwater resources over time.  Based on the findings of this 
report, pumping and groundwater extraction at the Project well will not significantly impact 
neighboring wells or near-site stream flow conditions.  Water quality concerns have been identified 
however through various treatment options they can be mitigated and therefore they not considered 
to prohibit the development of the proposed project.  In addition, based on the relative distance to 
the coastal areas, the depth of the site well and the proposed water usage rates, salt water intrusion is 
not considered to be a concern to this Assessment.  
 
We appreciate the opportunity to provide you with these services.  Please do not hesitate to contact 
us at your convenience, should have any questions or comments regarding this report or our 
recommendations.   
 
Sincerely, 
HURVITZ ENVIRONMENTAL SERVICES, INC 
 
 
 
Lee S. Hurvitz, PG# 7573 CHG #1015 
Certified Hydrogeologist  
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1.0  INTRODUCTION AND SCOPE OF SERVICES 
  

The current owner is applying to Sonoma County for approval to develop cannabis cultivation 
facilities at the property 334 Purvine Road, Petaluma, California (the site).  The site is located 
within Sonoma County Groundwater Availability Class 2 - Major natural recharge1.  According to 
Sonoma County General Plan Policy WR-2e, development of property intending to use 
groundwater within Groundwater Availability Zone 2 does not typically require completion of a 
Hydrogeologic Assessment unless specifically requested by Sonoma County Permit and Resource 
Management Department (now referred to as Permit Sonoma). Permit Sonoma requested a 
Hydrogeologic Assessment for this proposed development. 
 
On behalf of the property owner, Hurvitz Environmental Services (HES) conducted a 
Hydrogeologic Assessment for the site in accordance with the Permit Sonoma Procedures for 
Groundwater Analysis and Hydrogeologic Reports (Policy No. 8-1-14).   
 
Policy WR-2e states that procedures for proving adequate groundwater should consider 
groundwater overdraft, land subsidence, saltwater intrusion, and the expense of such study in 
relation to the water needs of the project. 
 
Therefore, this groundwater report includes the following elements:  
 

• Delineation of a Cumulative Impact Area. 
 

• Estimates of existing and future potential water uses within the Cumulative Impact Area.  
 

• Characterization of local hydrogeologic conditions within the site watershed and sub-basin. 
 

• Compilation of Well Completion Reports (drillers' logs) from the area. 
 

• Review of a recent Well Yield Tests performed at an on-site well. 
 

• Estimates of annual groundwater storage and recharge relative to existing and proposed 
groundwater uses. 

 
• Review of groundwater quality analysis conducted for on-site water samples.  

 
• Assess potential for the project to create salt water intrusion.  

 
• Assess potential for well interference between the project well and neighboring wells and 

between the project well and nearby streams.  
  

 
 

                                                           
1 Groundwater Availability Map, Sonoma County Permit and Resource Management Division, April 1, 2004 
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2.0  SITE DESCRIPTION 
 
The site is located at 334 Purvine Road, between Middle Two Rock and Spring Hill Road in an 
unincorporated, rural agricultural area of Sonoma County, approximately 5.8 miles west of 
downtown Petaluma, California. (PLATE 1 – SITE LOCATION MAP).  The Sonoma County 
Assessor’s Office identified the site as Assessor’s Parcel No. (APN) 022-230-020 (PLATE 2 – 
ASSESSORS PARCEL MAP).  On June 30, 2016, Sonoma County Assessor records show a major 
lot line adjustment recorded for APN 022-230-018, a 61.53-acre parcel that includes the site. The 
Permit Sonoma records indicate the lot adjustment resulted in two parcels 36.13 acres (the site – 
APN 022-230-020) and 25.4 acres (the adjacent parcel – APN 022-230-019). The site parcel is 
zoned Land Extensive Agriculture (LEA), is located in the jurisdiction of the North Coast Regional 
Water Quality Board and is located in Groundwater Availability Zone 2. The site is not located in a 
State defined Priority Groundwater Management Basin. The site is located within an area 
designated by Sonoma County as the Petaluma Dairy Belt Area, where residential development is 
mostly related to the agricultural uses of the land.2  
 
The site is a roughly rectangular, 36.13-acre parcel elongated northeast-southwest with a maximum 
length of approximately 1,800 feet and a maximum width (northwest-southeast) of approximately 
960 feet. The site topography is gently sloping southwesterly with a high elevation of approximately 
320 feet in the northwest corner to a low elevation of approximately 260 feet in the southwest 
corner (PLATE 3 - PROPOSED ENGINEERED SITE LAYOUT).  
 
The property features two separate residences with garage, five outbuildings, and three large barns 
that were used historically for cattle and poultry rearing. The parcel is currently leased as grazing 
land and the barns on the property have recently been removed under permit.  One operating 
domestic water well is in a pump house in the northwest portion of the site and there are two 
shallow “hand dug” water wells, one located approximately 220 feet south of the domestic well and 
the other located approximately 370 hundred feet south of the domestic well. Site photographs are 
presented in APPENDIX A.  
 
No obvious channels or swales exist on-site, although approximately 1,000 feet west of the property 
line, a stream channel is visible with down-cut topography and riparian vegetation. This channel 
flows west through pastureland and then turns north just east of the Coast Guard Training Facility, 
before its confluence with Stemple Creek.  Stemple Creek flows for another approximately five 
miles before its confluence with Estero de San Antonio, which flows for another five miles through 
open pastureland before emptying near Bodega Bay, north of Dillon Beach. A small northeastern 
portion of the site drains to the south to Laguna Lake, situated at the Sonoma and Marin County 
line. 

                                                           
2 The Petaluma Dairy Belt Area Plan priorities are to 1) Preserve and enhance the agricultural resources and protect the 
agricultural industry in this area, 2) Preserve the area's scenic beauty, 3) Accommodate a variety of rural life styles, and 4) 
Encourage the development of an adequate transportation network which will accommodate proposed development and projected 
travel needs, and which will facilitate movement of agricultural products to the market place. 
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2.1 USGS 7.5 MINUTE QUADRANGLE MAP 
 
HES reviewed the most recent United States Geological Survey (USGS) 7.5-minute Quadrangle 
Map, 2018 (PLATE 4).3 The general site topography slopes from approximately 320 feet mean 
sea level (MSL) at its eastern section to approximately 240 feet MSL at its southwestern edge. 
Most of the site is in the Hydrologic Unit Code (HUC) 12 – 180500050303, Stemple Creek, 
Estero de San Antonio Watershed. A small northeastern section of the site is located within the 
HUC 12 – 180500050202, Walker Creek Watershed. Most of the land in the area is open grass 
land and wooded areas primarily along the surface water drainages. Several properties near the 
site utilize retention ponds for livestock and irrigation. 
 
2.2 HISTORICAL AERIAL PHOTOGRAPHY 
 
HES reviewed aerial photographs from years 1993-2017 depicting the site and vicinity to obtain 
information about historical development and other surficial features.  In 1993 the site and the land 
in the immediate vicinity of the site appear similar to present day conditions.  In 2005 more land in 
the vicinity was developed as farms with residential dwellings and barns. But overall, the site and 
site vicinity have remained relatively unchanged from 1993 through 2017.  
 
2.3  NEIGHBORING PROPERTIES   
 
The surrounding land uses are predominantly pasture land, dairy farms and rural residential 
developments. The Pacific Ocean is approximately 12 miles to the west. The developed properties 
are serviced by private septic systems and groundwater wells.  There are several retention ponds 
located approximately one-half mile northwest and southeast of the site. Access to neighboring 
properties is provided from the north off Bodega Avenue and Middle Two Rock Road or from the 
south via Spring Hill Road.  
 
2.4  SITE DEVELOPMENT AND WATER USE 
 
On July 5, 2017, the Permit Applicant (Applicant) completed a Pre-Application to Permit Sonoma 
for a Cannabis Use Permit (PRE17-0009), a major pre-application for mixed light green house and 
outdoor cultivation. On August 16, 2017, the Applicant submitted a request for cannabis cultivation 
Use Permit (UPC17-0020) including up to 10,000 square feet (SF) small mixed light, 5,000 SF 
specialty indoor, and 28,560 SF medium outdoor cultivation. A recent permit history records review 
indicates that a March 5, 2018 Agricultural Cannabis Permit Application (APC18-0004) is currently 
under review.  
 
The proposed project (the Project) will convert two of the barns to mixed-light cultivation 
(Greenhouse/Indoor Cultivation), convert an unused pasture to Outdoor Cultivation, and will 
maintain the current grazing lease for the rest of the grassland portion of the parcel. The grazing 
lease allows grazing cattle on 25 acres from January 1, 2018 to January 5, 2019. The applicant 
anticipates an average of five on-site farm workers throughout the year. 
                                                           
3 USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, 
National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset; 
U.S. Census Bureau - TIGER/Line; HERE Road Data | USGS The National Map: 3D Elevation Program. Data refreshed January 
2018. | USGS TNM – National Hydrography Dataset. Data refreshed January 2018. 
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2.4.1 Greenhouse/Indoor Cultivation Water Use 

 
Greenhouse/Indoor cultivation will consist of a total of 4,500 plants in a 15,000 SF area which 
includes all plants as they move through their life cycle from clones, to vegetative to flower stage. 
Water use has been estimated using the anticipated peak water use for the whole facility.  
 
The Applicant determined that they will use 0.33 gallons of water/per plant/per day, so daily water 
use for each watering event will be: 
 
 Greenhouse/Indoor Cultivation Water Use per Day =  
 
 0.33 gallons water x 4,500 plants = 1,485 gallons/day 
 
The Greenhouse/Indoor watering event will consist of watering plants over a 5 to 8-hour period 
using point drip emitter system. The Greenhouse/Indoor crop will be watered once per day for 
365 days per year.  
      
 Annual Greenhouse/Indoor Cultivation Water Use = 1,485 gallons/day x 365 days/year = 

(542,025 gallons/year) / (325,851 gallons/acre-feet) = 1.66 acre-feet/year.  
 
NOTE: This water use estimate is based on the Applicant’s 20 years of cultivation experience and 
directly from the Applicant’s current water consumption metered by the City of San Francisco at a 
100 light, 3,500 SF indoor cultivation.   
 
The Applicant also plans to implement water conservation methods as part of the proposed 
greenhouse/indoor cultivation project including the installation of a rainwater catchment system 
attached to the greenhouses and indoor buildings.  The proposed rainwater catchment system will 
capture rain from approximately 15,000 SF of existing and proposed roof structure and will be stored 
in four (4) 10,000-gallon poly tanks.  Based on the surface area available for rain capture and the 
annual rainfall in the area, we estimate the following amount of water could potentially be captured 
and utilized on-site.   
 

Rainwater capture area = 15,000 SF (roof) / 43,560 SF/acre = 0.34-acre 
 
Annual Rainfall Capture Potential = 0.34-acre (rainwater capture area) x 2.5 feet (annual on-
site precipitation4) = 0.85 acre-feet/year 

 
The greenhouse/indoor cultivation will operate through most of the winter and spring so the actual 
groundwater usage during those months could be significantly offset by the captured rainwater.  
Details on potential rainwater offset are presented in TABLE 1.   
 
In addition to rainwater catchment, the Applicant plans to capture runoff from the indoor and 
greenhouse operations as well as household “gray water” and distribute it through a gray water system 
                                                           
4Sonoma County Mean Seasonal Precipitation in Flood Control Design Criteria manual: Plate No. B-3, Sonoma County Water 
Agency, Revised January 2005  
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for landscape watering. Details on the proposed engineered gray water system are presented in 
APPENDIX B.   
 
2.4.2 Outdoor Cultivation Water Use 

 
The Applicant will develop an 28,560 SF Outdoor Cultivation area to maintain approximately 
1,000 plants. The Applicant will utilize dry farming methods for outdoor plants, including deep 
tilling of the soil to trap moisture.  In early spring the land will be deep tilled allowing for 
maximum penetration of rain and moisture during the spring.  After the last frost the Applicant 
intends to plant rooted plants directly into the ground allowing them to set into the ground with 
little to no watering.   The Applicant will implement this early planting method so the plants will 
root in with a deep root base accessing water deep in the soil.  Also, the micro climate of the 
West Petaluma Area typically has heavy morning fog and remains cool and mild throughout the 
summer months allowing for significantly less watering than most other areas in Sonoma 
County. This early planting method is used by nearby residents to dry-farm corn, tomatoes, 
squash, potatoes, and peppers.  Once a month for the five months season the Applicant will use a 
point drip emitter system to deliver 3.5 gallons per plant over a 5-hour period. Water use for each 
month will be: 
 
 Outdoor Cultivation Water Use per Month = 3.5 gallons water x 1,000 plants =  
 3,500 gallons/month  
 
 Annual Outdoor Cultivation Water Use = 3,500 gallons/month x 5 months/year = 17,500 

gallons/year / (325,851 gallons/acre-feet) = 0.05 acre-feet/year  
 
Based on the Applicant’s water use plans, the estimated annual Project water use is 0.05 acre-feet 
(Outdoor cultivation) + 1.66-acre feet (Greenhouse/Indoor Cultivation) = 1.71 acre-feet/year 
 

Applicant’s Estimate of Annual Project Water Use = 1.72 acre-feet/year. 
 
The Applicant is an experienced cannabis grower and is designing the proposed cultivation systems 
to use a minimal amount of water. However, per Permit Sonoma request, and to prepare a more 
conservative Project water use estimate for this report, HES reviewed statistical information used by 
California Fish and Wildlife, and recent water use statistics calculated by NORML and Humboldt 
Growers Association. Articles co-authored by  Scott Bauer of California Fish and 
Wildlife in Bioscience and PLOS5 both cite a 2010 Humboldt Growers Association average water 
use per plant estimate of six gallons per plant per day. This water use estimate has been found to be 
inaccurate and excessive, and not representative of Northern California cannabis growing methods 
however it can also be considered a worst-case scenario approach to estimating water usage.   
 
Alternative studies have been performed to more accurately assess cannabis water usage in 
Northern California.  Sacramento NORML and Cal NORML canvassed growers from 11 outdoor 
farms in El Dorado, Placer, Humboldt and Mendocino counties.  The NORML survey indicated that 
typical water usage ranged from one gallon per plant to 3.5 gallons per plant, although plants were 

                                                           
5 https://www.plos.org  

http://bioscience.oxfordjournals.org/content/early/2015/06/19/biosci.biv083.full
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0120016
http://library.humboldt.edu/humco/holdings/HGA2.pdf
http://library.humboldt.edu/humco/holdings/HGA2.pdf
https://www.plos.org/
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not necessarily watered daily, and less water was used while the plants were immature. NORML 
also noted that cannabis cultivators often scale back on watering at the end of the season to 
encourage flowering.  The NORML survey found the average gallons of water used daily per plant 
for a typical Northern California outdoor cultivation was 2.30 gallons per day. The typical outdoor 
season is approximately 150 to 180 days. Six gallons per plant per day is possible during July and 
August but is not representative of the entire season.6  HES recalculated the Project Outdoor 
Cultivation water use with the NORML average water use: 
  

2.3 gallons/day x 180 days/year x 1,000 plants/year = 414,000 gallons 
 

414,000 gallons / (325,851 gallons/acre-feet) =  
 
Typical Annual Outdoor Cultivation Water Use = 1.27 acre-feet/year 

 
So, a significantly more conservative estimated annual Project water use estimate is 1.27 acre-feet 
(Outdoor cultivation) + 1.66-acre feet (Greenhouse/Indoor Cultivation) = 
 

Annual Project Water Use = 2.93 acre-feet/year. 
 
Note: The Annual Project Water Use estimates in this report do not include the beneficial water use 
offsets (reduction in total water use) obtained from the Applicant’s rainwater capture and grey water 
reuse plans. 
 
2.4.3 On-site Domestic Water Use 

 
Domestic water use at the site initially consists of two residential dwellings however we understand 
that site development plans may include the conversion of the granny unit into an employee office 
for several farm workers (anticipate average of 5 workers per day annually).  Previous studies by 
others have estimated domestic water usage in Northern California.   A 2003 Kleinfelder 
groundwater pilot study7 reported that the Northern California water use per household is 0.50 to 
1.0 acre-feet per year. A Sonoma County Water Agency study found the average annual water use 
for a “family” in Santa Rosa was approximately 99,000 gallons or 0.30 acre-feet per year.

8
 Water 

use for minor to moderate landscaping is included in these estimates. The established Napa County 
Water Availability Analysis methods specify annual domestic water use for a property at 0.75 
acre-feet for first dwelling and 0.5 acre-feet for additional dwellings, and 15 gallons per day per 
worker.9 So, for this assessment we used the Napa County water use criteria to estimate the 
annual domestic water use at the site as follows:  
 

Annual Onsite Worker Water Use = 5 (average number of daily employees) x 15  
 
gallons/day (daily employee water usage) x 365 days/year) =  

                                                           
6http://www.canorml.org/news/Cal_NORML_Challenges_Fish_and_Wildlife_Figures_on_Marijuana_Water_Consumption.html 
7 Pilot Study of Groundwater Conditions in the Joy Road, Mark West Springs and Bennett Valley Areas of Sonoma County, 
California, Kleinfelder, September 17, 2003. 
8 http://www.scwa.ca.gov/quick-facts/ 
9 Water Availability Analysis (WAA) Guidance Document, Napa County, Adopted May 12, 2015. 

http://www.canorml.org/news/Cal_NORML_Challenges_Fish_and_Wildlife_Figures_on_Marijuana_Water_Consumption.html
http://www.scwa.ca.gov/quick-facts/
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27,375 gallons/year / (325,851 gallons/acre-feet) = 0.08 acre-feet/year 
 
And,  0.75 acre-feet (1st dwelling domestic) + 0.5 acre-feet (2nd dwelling domestic) + 0.08 acre- 
 

feet/year (on-site workers) = Annual Site Domestic Water Use = 1.33 acre-feet/year. 
 
2.4.4         Onsite Pasture Land Dairy Land Water Use 

 
HES searched available sources for information regarding water use at farms raising livestock, most 
notably grazing dairy cows. HES also inquired with Sonoma and Napa County planning department 
staff, Sonoma and Marin County Agriculture Commission staff and found there is no definitive 
local estimates. The USDA reports that water demand per cow is commonly estimated to be 40 to 
50 gallons of water per cow per day. A University of Michigan published study monitored water 
usage at a commercial dairy farm in Ohio using 13 water meters at key locations for two years. The 
average milk production on this farm was 80 pounds per cow per day. There were 854-1005 total 
cows on the farm during the study period. Over the two study years, the average drinking water per 
cow (both milking and dry cows) was 23.6 gallons and the average waste water (water used for 
cleaning) was 6.3 gallons/day for an average total water use of 29.9 gallons per cow per day 
(essentially 30 gallons per cow per day) which is significantly lower than the 40 to 50 gallons per 
cow per day commonly cited in the literature.10  
 
As noted in this Report, the property owner leases 25 acres of current pasture/dairy land onsite for 
cattle grazing.  HES assumed that all pasture/dairy land are irrigated by groundwater and that 2 
cows per acre is the sustainable amount allowed.  Therefore, HES estimated the current water 
demand for pasture/dairy land onsite as follows:  
 

   25 (Acres of Current Pasture Dairy Land) x 2 (Sustainable Number of Cows/Acre) x 30 
(gallons of water/cow/day) x 365 (days/year) = 547,500 gallons/year 

 
 547,500 gallons/year / (325,851 gallons/acre-feet) =  
 
     Current Pasture Dairy Water Use Onsite = 1.68 acre-feet/year 
 
Therefore, the Annual Total Site Water Use is estimated by combining Annual Site Project and 
Annual Site Domestic Water Use and Current Pasture Dairy Water Use Onsite:  
 

2.93 acre-feet per year (Site Project) + 1.33 acre-feet per year (Domestic) + 1.68 acre-feet 
per year (Cattle Grazing) =  
 
Annual Site Total Water Use = 5.94 acre-feet/year.  

 
The rainfall capture potential previously calculated in this Section of the Report may offset the site 
groundwater water usage by up to 0.85 acre-feet per year, approximately a 14% reduction.  
Considering this reduction, the net demand on groundwater at the site can be recalculated as: 

                                                           
10 http://msue.anr.msu.edu/news/water_use_on_dairy_farms 

http://msue.anr.msu.edu/news/water_use_on_dairy_farms
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 5.94 acre-feet/year (site groundwater usage) – 0.85 acre-feet/year (rain capture potential) =  

 
5.09 acre-feet/year = Annual Site Groundwater Usage after Rainwater Offset.  

  
The anticipated monthly Project and Domestic Water Use is summarized below in TABLE 1. 
 
TABLE 1 – ESTIMATED ANNUAL SITE WATER USAGE  
 

Source 
 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 
Total  

-------------------------------Gallons--------------------------------- 
Indoor/ Mixed 
Light 45,169 45,169 45,169 45,169 45,169 45,169 45,169 45,169 45,169 45,169 45,169 45,169 542,028 

Outdoor* 0 0 0 15,000 40,000 70,000 85,000 85,000 70,000 49,000 0 0 414,000 

Domestic 
(house, 2nd Unit 
& employees) 

36,115 36,115 36,115 36,115 36,115 36,115 36,115 36,115 36,115 36,115 36,115 36,115 433,382 

Cattle 
Grazing 45,625 45,625 45,625 45,625 45,625 45,625 45,625 45,625 45,625 45,625 45,625 45,625 547,500 

TOTAL 
USAGE 126,909 126,909 126,909 141,909 166,909 196,909 211,909 211,909 196,909 175,909 126,909 126,909 1,936,908 

Rainwater 
Capture 
Potential** 

50,606 54,617 38,840 16,543 8,940 1,645 0 822 2,055 14,590 34,011 50,606 273,275 

TOTAL 
USAGE after 
potential 
rainwater 
offset 

76,303 72,292 88,069 125,366 157,969 195,264 211,909 211,087 194,854 161,319 92,898 76,303 1,663,633 

*    Outdoor water usage is based on NORML Study discussed in Section 2.1 of this Report. (Applicants actual water usage is projected to be much less). 
** Rainwater capture total based on average monthly rainfall in Petaluma (USclimatedata.com). 
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3.0  CUMULATIVE IMPACT AREA 
 
HES reviewed available water well records obtained from Permit Sonoma and California 
Department of Water Resources (DWR) and assessed information obtained from peer-reviewed 
scientific publications as referenced in this report to determine an appropriate Cumulative Impact 
Area for the site.  HES delineated the Cumulative Impact Area based on known geologic, 
hydrologic and groundwater characteristics in the area. The Cumulative Impact Area is a circular 
area centered at the Project well with a radius extending approximately 0.5 mile from the site. The 
total area of the Cumulative Impact Area is approximately 500 acres.  Some properties within the 
Cumulative Impact Area extend outside of the Cumulative Impact Area. Approximately 654 acres 
extend outside of the Cumulative Impact Area. 
 
HES identified 22 properties in the Cumulative Impact Area including the site (TABLE 2). The 
Cumulative Impact Area includes the entire site and all or portions of the other 21 properties 
(PLATE 5 - SITE PLAN AND CUMULATIVE IMPACT AREA). The property sizes included in 
the Cumulative Impact Area range from 1.0 acre to 313.17 acres with an average size of 
approximately 52 acres. A total of 19 of the 22 Cumulative Impact Area properties are developed 
with residences or single, family homes. Three of the 22 residential properties appear to be 
commercial dairies however smaller herds of dairy cattle were noted on other properties.  Three of 
the properties are undeveloped with pastureland only.   
 
Twenty of the 22 Cumulative Impact Area properties, including the site are zoned as Land 
Extensive Agriculture (LEA) with 100-acre density. Two of the 22 properties are zoned as Land 
Extensive Agriculture with 60-acre density. Zoning in this area is unlikely to change significantly so 
future development is anticipated to be consistent with currently allowed conditions.  
 
Five of the 22 properties in the Cumulative Impact Area are listed as being in both Groundwater 
Availability Areas: Zone 2 - Major natural recharge area and Zone 4 - Areas with low or highly 
variable water yield. Seventeen of the 22 properties, including the site, are listed in Groundwater 
Availability Area: Zone 2 - Major natural recharge area. 
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TABLE 2 CUMULATIVE IMPACT AREA PROPERTIES 

APN Assessor Use Code Land Use Groundwater 
Availability ACRES 

Distance 
to Site 
Well 
(feet) 

022-190-012 0541 [Pasture w/ Residence] LEA 100 Zone 2, Zone 4 28.90 2,522 
022-190-015 0541 [Pasture w/ Residence] LEA 100 Zone 2, Zone 4 44.64 2,972 
022-190-018 0471 [Dairy w/ Residence] LEA 100 Zone 2, Zone 4 313.71 4,281 
022-200-011 0051 [Rural Res/Single Res] LEA 100 Zone 2 12.87 1,259 
022-200-013 0541 [Pasture w/ Residence] LEA 100 Zone 2 17.80 2,031 
022-200-029 0541 [Pasture w/ Residence] LEA 60 Zone 2 200.92 2,199 
022-200-030 0541 [Pasture w/ Residence] LEA 60 Zone 2 57.44 2,320 
022-200-043 0051 RR/single Res LEA 100 Zone 2 5.01 1,732 
022-200-044 0541 [Pasture w/ Residence] LEA 100 Zone 2 55.39 1,583 
022-220-001 0541 [Pasture w/ Residence] LEA 100 Zone 2 18.31 1,525 
022-220-016 0540 [Pasture] LEA 100 Zone 2, Zone 4 100.00 2,015 
022-220-017 0051 [Rural Res/Single Res] LEA 100 Zone 2 2.93 2,978 
022-220-018 0051 [Rural Res/Single Res] LEA 100 Zone 2 8.70 1,961 
022-220-019 0051 [Rural Res/Single Res] LEA 100 Zone 2 8.37 2,580 
022-230-004 0541 [Pasture w/ Residence] LEA 100 Zone 2, Zone 4 33.23 2,519 
022-230-005 0546 [Pasture w/ Manufactured Home] LEA 100 Zone 2 93.45 2,771 
022-230-007 0541 [Pasture w/ Residence] LEA 100 Zone 2 63.34 1,623 
022-230-011 0540 [Pasture] LEA 100 Zone 2 23.96 1,670 
022-230-014 0010 [Single Family Dwelling] LEA 100 Zone 2 1.00 1,084 
022-230-017 0051 [Rural Res/Single Res] LEA 100 Zone 2 3.20 1,454 
022-230-019 0051 [Rural Res/Single Res] LEA 100 Zone 2 25.40 965 
022-230-020 0541 [Pasture w/ Residence]  

Currently undeveloped 
LEA 100 Zone 2 36.13 SITE 

      
 Acres Inside Cumulative Impact Area 500.0  
 Acres Outside Cumulative Impact Area 654.0  

Table details obtained from various on-line sources, Permit Sonoma and Google Earth. 
 
3.1 GROUNDWATER USAGE  
 
Based on available information including a Google Earth June 2017 aerial photograph11, HES 
estimated the land use acreage within the 500-acre Cumulative Impact Area as follows: 
 
     5 acres Drainage and Wooded Land 
     40 acres Residential use including houses and landscaping (~ 2 acres per residential) 
 255 acres Current Pasture/Dairy Land  
 200 acres Future Potential Dairy Land 
 
The wooded land within the Cumulative Impact Area is situated primarily along drainages, 
providing limited but valued privacy between properties so further reduction of existing wooded 
                                                           
11 Details derived from Google Earth aerial photograph, dated June 16, 2017. 
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land may not be feasible or pursued.   
 
3.1.1 Current Domestic Water Use 

Prior groundwater studies performed by Kleinfelder (2003)12 for the County of Sonoma cited an 
average annual household water demand in Northern California ranging from 0.5 to 1 acre-feet per 
year.  Napa County similarly estimates average household domestic water usage at 0.75 acre-feet 
per year for the primary dwelling and 0.5 acre-feet per year for each additional dwelling on a 
property. HES reviewed the June 2017 aerial photograph13 to estimate the number of dwellings on 
each property in the Cumulative Impact Area (excluding the subject site) and found 18 primary 
dwellings and 16 additional dwellings. Therefore, the annual domestic (residential dwelling) 
groundwater demand in the Cumulative Impact Area (excluding the subject site) can be 
conservatively estimated as follows: 
 

18 (primary dwellings) x 0.75 acre-feet/dwelling + 16 (additional dwellings) x 0.5 acre- 
 
feet/dwelling = Total Annual Domestic Water Use = 21.5 acre-feet/year 

 
This estimate assumes that all residential dwelling water is supplied from groundwater; other 
sources of water (recycled water, reservoirs or surface water) were not included. This estimate does 
not include domestic water use for workers. 
 
3.1.2 Future Domestic Water Demand 

Future domestic water demand within the Cumulative Impact Area assumes that the three currently 
undeveloped properties in the Cumulative Impact Area will be developed with residential homes 
and 2nd units, including landscaping.  The future domestic water demand also assumes that the 
seven properties currently with only one dwelling will be developed with a second dwelling.  Using 
the methods described above Future Domestic Water Demand was calculated as follows.  
  

3 (primary dwellings) x 0.75 acre-feet/dwelling + 10 (additional dwellings) x 0.5 acre- 
 
feet/dwelling = Potential Additional Annual Domestic Water Use = 7.25 acre-feet/year 

 
So,  21.5 acre-feet/year (Current Domestic Water Use) + 7.25 acre-feet/year (Potential  
 
 Additional Domestic Water Use) = Future Domestic Water Demand = 28.75 acre-feet/year 
 
3.1.3 Pasture Land Dairy Land Water Use 

Water use for ranch/dairy farming within the Cumulative Impact Area is likely much more 
significant than the domestic water use. As discussed in Section 2.1.4 of this Report HES searched 
available sources for information regarding water use at farms raising livestock, most notably 
grazing dairy cows. HES also inquired with Sonoma and Napa County planning department staff, 
Sonoma and Marin County Agriculture Commission staff and found there is no definitive local 
                                                           
12 Pilot Study of Groundwater Conditions in the Joy Road, Mark West Springs and Bennett Valley Areas of Sonoma County, 
California, Kleinfelder, September 17, 2003 
13 Google Earth aerial photograph, dated June 16, 2017 
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estimates. The USDA reports that water demand per cow is commonly estimated to be 40 to 50 
gallons of water per cow per day. A University of Michigan published study monitored water usage 
at a commercial dairy farm in Ohio using 13 water meters at key locations for two years. The 
average milk production on this farm was 80 pounds per cow per day. There were 854-1005 total 
cows on the farm during the study period. Over the two study years, the average drinking water per 
cow (both milking and dry cows) was 23.6 gallons and the average waste water (water used for 
cleaning) was 6.3 gallons/day for an average total water use of 29.9 gallons per cow per day 
(essentially 30 gallons per cow per day) which is significantly lower than the 40 to 50 gallons per 
cow per day commonly cited in the literature.14  
 
As noted in Section 3.1 of this Report, HES estimated that there are currently approximately 255 
acres of current pasture/dairy land (including 25-acres on the site) within the Cumulative Impact 
Area and there is an additional 200 acres of pasture/dairy land that theoretically could be developed 
in the future.  HES conservatively assumed that all pasture/dairy land areas found within the 
Cumulative Impact Area are irrigated by groundwater and that 2 cows per acre is the sustainable 
amount allowed.  Therefore, HES estimated the current water demand for pasture/dairy land within 
the Cumulative Impact Area as follows:  

 
230 (Acres of Current Pasture Dairy Land Offsite) x 2 (Sustainable Number of Cows/Acre) 
x 30 (gallons of water/cow/day) x 365 (days/year) = 5,037,000 gallons/year 

 
 5,037,000 gallons/year / (325,851 gallons/acre-feet) =  
 
     Current Pasture Dairy Water Use in Cumulative Impact Area = 15.46 acre-feet/year 
 
Future pasture/dairy land water demand within the Cumulative Impact Area assumes that the 
additional 200-Acres will be developed with dairy or other livestock.  Using the same approach 
described above, HES estimated the Potential Additional Annual Pasture Dairy Land Water 
Demand as follows.  
 

200 (Acres of Potential Pasture Dairy Land) x 2 (Sustainable Number of Cow/Acre) x 30 
(gallons of water/cow/day) x 365 (days/year) = 4,380,000 gallons/year 
 
4,380,000 gallons/per year / (325,851 gallons/acre-feet) =  
 
Potential Additional Pasture Dairy Land in Cumulative Impact Area = 13.44 acre-feet/year 

 
So,  15.46 (Current Pasture Dairy Land Offsite) + 13.44 (Potential Additional Pasture Dairy 
Land) =    
 
     Future Pasture Dairy Land Water Use in Cumulative Impact Area = 28.9 acre-feet/year 
 
3.1.4 Total Water Demand in Cumulative Impact Area 

Based on the conservative assumptions discussed above, HES estimated Current Annual 

                                                           
14 http://msue.anr.msu.edu/news/water_use_on_dairy_farms 

http://msue.anr.msu.edu/news/water_use_on_dairy_farms
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Groundwater Demand (in acre-feet/year) for the Cumulative Impact Area: 
 

21.5 acre-feet/year (Current Domestic) + 15.46 acre-feet/year (Pasture Dairy Land) + 2.93 
acre-feet/year (Proposed Project) + 1.33 acre-feet/year (Onsite Domestic) + 1.68 acre-
feet/year (Onsite Grazing) =   
 

            Current Groundwater Demand in Cumulative Impact Area = 42.9 acre-feet/year 
 

Based on the conservative assumptions discussed above, HES estimated Future Potential Annual 
Groundwater Demand for the Cumulative Impact Area as follows: 

 
28.75 acre-feet/year (Potential Domestic) + 28.9 acre-feet/year (Potential Pasture Dairy 
Land) + 2.93 acre-feet/year (Proposed Project) + 1.33 acre-feet/year (Onsite Domestic) + 
1.68 acre-feet/year (Onsite Grazing) =   
 
Future Groundwater Demand in Cumulative Impact Area = 63.59 acre-feet/year 

 
The Project’s water demand of 2.93 acre-feet/year (discussed in Section 2.1) increases the 
current total water demand within the Cumulative Impact Area by 8.6% and the future total 
water demand within the Cumulative Impact Area by 4.8%.  A breakdown of estimated 
groundwater usage within the Cumulative Impact Area is presented on Table 3.   
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  TABLE 3 – ESTIMATED WATER USAGE IN CUMULATIVE IMPACT AREA 

Location 
(APN) Water Use Type 

Projected 
Water Use 

per Day 
Average 

Projected 
Water Use 

per Day 
Peak 

Projected 
Water use 
per Month 

Average 

Projected 
Water Use 
per Month 

Peak 

Projected 
Water Use 

Annual 

18 existing 
primary 

residences and 
16 existing 2nd 

units within 
Cumulative 
Impact Area  

Existing Domestic 
Water  

19,194 
gallons 

0.06 acre-
feet 

19,194 
gallons 

0.06 acre-feet 

583,816 
gallons 

1.79 acre-feet  

583,816 
gallons 

1.79 acre-feet 

7,005,797 
gallons 

21.5 acre-feet 

3 potential 
residential 

properties and 
10, potential 

2nd units 
within the 

Cumulative 
Impact Area 

Future Potential 
Domestic Water  

6,472 
gallons 

0.02 acre-
feet 

6,472 gallons 
0.02 acre-feet 

196,868 
gallons 

0.6 acre-feet 

196,868 
gallons 

0.6 acre-feet 

2,362,420 
gallons 

7.25 acre-feet 

230-acres of 
existing 

grazing land in 
Cumulative 
Impact Area 

Existing Ranch 
Water  

13,800 
gallons 

0.04 acre-
feet 

13,800 
gallons 

0.04 acre-feet 

419,750 
gallons 

1.29 acre-feet 

419,750 
gallons 

1.29 acre-feet 

5,037,000 
gallons 

15.79 acre-feet 

200-acres of 
potential 

grazing land in 
Cumulative 
Impact Area 

Future Potential 
Ranch Water  

12,000 
gallons 

0.04 acre-
feet 

12,000 
gallons 

0.04 acre-feet 

365,000 
gallons 

1.12 acre-feet 

365,000 
gallons 

1.12 acre-feet 

4,380,000 
gallons 

13.44 acre-feet 

Site Domestic House,2nd Unit and 
5 Employees 

1,187 
gallons 

0.004 acre-
feet 

1,187 gallons 
0.004 acre-

feet 

36,115 
gallons 

0.11 acre-feet 

36,115 gallons 
0.11 acre-feet  

433,381 gallons 
1.33 acre-feet 

Site Grazing 25 Acres for Cattle  

1,500 
gallons 

0.004 acre-
feet  

1,500 gallons 
0.004 acre-

feet 

45,625 
gallons 

0.14 acre- 
feet 

45,625 gallons 
0.14 acre- feet  

547,500 gallons 
1.68 acre-feet 

Site  
Project 

Proposed Indoor 
and Outdoor 

Cannabis 
Cultivation 

2,616 
gallons 

0.008 acre-
feet  

4,199 gallons 
0.012 acre-

feet 

79,562 
gallons 

0.24 acre-feet 

130,169 
gallons 

0.4 acre-feet  

954,743 gallons 
2.93 acre-feet 

Total Water 
Usage 

Estimate 

Existing and 
Proposed Water 

Demand 

56,769 
gallons 

0.17 acre-
feet  

58,352 
gallons 

0.18 acre-
feet 

1,726,737 
gallons 

5.3 acre-feet 

1,777,344 
gallons 

5.45 acre-feet 

20,720,841 
gallons 

63.59 acre-feet 

 Note:  Projected water usage for cannabis cultivation provided by NORML Study cited in Section 2.1 and estimates 
on household water use are based on 1 acre-foot per property. 
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4.0 HYDROGEOLOGICAL CONDITIONS 
 
The site is located outside and west of the Petaluma Valley within the northwest trending 
structural province of the Coast Ranges of northern California. The regional structure consists  
primarily of northwest-trending folds and a few major faults, the most prominent of which is the  
San Andreas fault, a right-lateral fault, about 12 miles west of the area. The Petaluma Valley  
occupies a northwest-trending structural depression in the southern part of the Coast Ranges of  
northern California. This depression divides the Mendocino Range on the west from the  
Mayacamas and Sonoma Mountains on the east. West of the southern end of Petaluma Valley are  
the Marin Mountains, in which Burdell Mountain, immediately adjacent to the Valley, rises to an  
altitude of 1,560 feet.  
 
The 1980 Special Report 120 “Geology for Planning in Sonoma County15 indicates the site is 
underlain by the Plio-Pleistocene aged Merced Formation consisting of fine-grained sandstone and  
local minor coarse-grained grit and tuff breccia (PLATE 7 -  GEOLOGIC MAP DETAIL). Other  
geologic formations identified within close proximity include the Franciscan Assemblage  
and quaternary aged alluvial deposits (PLATE 8 – REGIONAL GEOLOGIC MAP).  
 
The 2002 Geologic Map of the Petaluma 7.5 Quadrangle16, shows the site underlain by  
the Miocene aged Wilson Grove Formation (formerly identified as the Merced Formation), a 
light gray to light yellow-brown marine sandstone. The sandstone is fine grained, well sorted, 
and massive to poorly bedded. Locally the Wilson Grove Formation contains thin lenses of 
pebble conglomerate. Exposed near ground surface to the east and west and underlaying the 
Wilson Grove formation is the Franciscan Assemblage (Jurassic-Cretaceous), a tectonic mixture 
consisting predominantly of a matrix of sheared greywacke and shale and to a lesser extent 
serpentinite enclosing blocks of less sheared greywacke and greywacke interbedded with shale. 
The unit is characterized by hard, resistant tectonic blocks of chert, greenstone, and exotic high 
grade metamorphic rocks. Native sediment and rock underlying the site consist of light brown 
clayey to silty fine-grained sand (Wilson Grove Formation), and light brown sandstone, and dark 
serpentinite (Franciscan Complex). The Wilson Grove Formation is a principal aquifer in 
western Sonoma County.  
 
The soil type at the site is SnC: 85% Steinbeck, 4% Cotati, 4% Goldridge, 4% Pajaro and 3% 
Unnamed. The farmland class is Prime farmland if irrigated and drained. Drainage class is 
Moderately well drained. The minimum depth to bedrock is approximately 56 inches or 4.7 feet. 
Soil Suitability Rating for Agriculture is Grade 1- Excellent (California Revised Storie Index).17 
 
4.1  STEMPLE CREEK WATERSHED  
 
Most of the site is in the Stemple Creek, Estero de San Antonio Watershed, Hydrologic Unit 
Code (HUC) 12 – 180500050303 which extends into northern Marin County and southern 
Sonoma County. The watershed’s area is about 32,980 acres, or 51.5 square miles. The 
watershed is characterized by grassy, rolling hills most with slopes of 30 percent or less and most 
                                                           
15 Special Report 120, “Geology for Planning in Sonoma County, California Department of Mines and Geology, 1980.  
16 Geologic Map of Petaluma 7.5' Quadrangle Sonoma and Marin Counties, California: A digital Database Version 1.0, 
California Department of Conservation California Geological Survey, 2002. 
17 https://casoilresource.lawr.ucdavis.edu/gmap/ 

https://casoilresource.lawr.ucdavis.edu/gmap/
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of the land is used for agriculture purposes. Stemple Creek flows westward through the 
watershed to the Estero de San Antonio which empties into the Pacific Ocean between Bodega 
Bay and Dillon Beach. The Estero de San Antonio is an important coastal resource and is 
included in the Gulf of the Farallones National Marine Sanctuary. 
 
The Stemple Creek Watershed at depth is underlain by Franciscan formation, a hard, 
metamorphic rock with frequent and deep fractures. Water enters the Franciscan formation and 
travels along its many fractures. Groundwater discharge occurs when a slope or stream channel 
cuts across the fractures; thus, the "springs" of Spring Hill (south of the site).  
 
The Wilson Grove formation overlays the Franciscan formation in much of the watershed and 
stores a large amount of groundwater, especially where the sandstone is massive and not 
excessively interbedded with shale lenses. Groundwater in the Wilson Grove is not confined to 
fractures as it is in the Franciscan formation. Therefore, water flows more evenly downslope. 
Unless it meets a geologic intrusion that forces flow to the surface, the water tends to stay below 
ground. However, the near-surface flow that occurs in the Wilson Grove formation and the 
valley alluvium can support lush riparian vegetation. 18   
 
The Stemple Creek Watershed upland soils are mostly residual soils on terraces and uplands that 
have eroded and are the source of sediment deposited in the flood plain. These soils include the 
Steinbeck and Sebastopol soils series. Slopes range from 2% to 15%. Both have an enrichment 
of clay in the subsoil with moderately slow permeability. Both are in soil hydrologic group B, 
which has moderate runoff potential. Other upland soils include the Los Osos, Sobega, Tomales, 
and Yorkville soil series. Slopes range from 2% to 50%. Except for the Sobega series, all these 
soils have an enrichment of clay in their subsoils and have moderate to very slow permeabilities. 
In addition, all soils are moderately deep to weathered sedimentary rock. Most of the watershed 
is in soil hydrologic groups B, C, and D, which have moderately high to high runoff potential. 
Mean annual precipitation ranges from 28 inches in the east to 36 inches in the west, with an 
average of 30 inches. Ninety-five percent of the rainfall occurs between October and May.19 
 
4.2  WALKER CREEK WATERSHED  
 
A small northeastern portion of the site is located within the Walker Creek Watershed, HUC 12 – 
180500050202. Surface water drainage in this portion of the site flows south to Laguna Lake, a 
220-acre natural lake that straddles the Sonoma County - Marin County border and is the source 
of Chileno Creek, which flows 6.25 miles west along Bolinas Ridge to Walker Creek. The 
Walker Creek Watershed drains 76 square miles and ranges from 1,500 feet to sea level where 
the creek empties into the northern end of Tomales Bay just south of its mouth.20 Walker Creek 
flows from Southeast to Northwest, with four major tributaries entering on its way to Tomales 
Bay. Steep hills enclose a narrow alluvial valley along Walker Creek, Salmon Creek, and lower 

                                                           
18 http://www.krisweb.com/biblio/stemple_mcrcd_prunuskeetal_1994_wep.pdf 
19 Sediment deposition in the flood plain of Stemple Creek Watershed, northern California, USDA, Geomorphology 61, 347 – 
360, 2004. 
20 https://en.wikipedia.org/wiki/Walker_Creek_(Marin_County,_California) 

https://en.wikipedia.org/wiki/Laguna_Lake_(California)
http://www.krisweb.com/biblio/stemple_mcrcd_prunuskeetal_1994_wep.pdf
https://en.wikipedia.org/wiki/Walker_Creek_(Marin_County,_California)
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Arroyo Sausal and Chileno Creek. Keys Creek and upper Arroyo Sausal and Chileno Creek 
traverse broad alluvial valleys surrounded by rolling hills.21 
 
The watershed is underlain by the Franciscan Complex, which consists of sandstone, interbedded 
shales, mudstone, chert, greywacke, and minor conglomerate.22 In much of the watershed, the 
Wilson Grove formation overlies the Franciscan formation. Soils in the watershed are those 
commonly associated with the Franciscan and Wilson Grove formations and generally follow the 
geologic boundaries. The Steinbeck and Los Osos associations are loamy soils prone to erosion 
through sheetwash and gullying, especially where vegetation has been removed or compromised 
by high grazing pressure.23 Walker Creek has an annual rainfall of 24–32 inches and supplies 
about 25 percent of the annual runoff into Tomales Bay. Typically, there is little or no 
precipitation from May to October. During the November to March rainy season, rainfall and 
runoff are often intense over relatively short periods.24  
 
4.3  DOMESTIC WELL INFORMATION  
 
HES performed a domestic well search through the Department of Water Resources and Permit 
Sonoma to identify Well Completion Reports within a ¾ mile radius of the site.  Through this 
research, HES identified domestic well log information for 7 properties within the Cumulative 
Impact Area, including the site (TABLE 4). Available well logs are included in APPENDIX C. 
Four of the wells were completed to total depths greater than 200 feet and four wells were 
completed to total depths less than 200 feet. The average well depth is 175 feet. The average 
screened interval thickness is 87 feet. The average specific capacity is 0.07 gpm per foot of 
drawdown.  
 

                                                           
21 Geomorphology of the Walker Creek Watershed, Prunuske Chatham, Inc, August 10, 2005. 
22 Total Maximum Daily Load for Mercury In the Walker Creek Watershed, California Regional Water Quality Control Board 
San Francisco Bay Region, January 16, 2007, Revised April 4, 2008. 
23 Report and General Soil Map, Marin County, California, United States Department of Agriculture, Soil Conservation Service. 
1967. 
24 Simulation of a century of runoff across the Tomales watershed, Marin County, California.” Journal of Hydrology 186: 187, 
Fischer, D.T., S.V. Smith, and R.R. Churchill. 1996. 
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TABLE 4 WELL INVENTORY 

APN 
Well 
Test 
Year 

Distance 
to Site 
Well 
(Feet) 

Surface* 
Elevation 

(Feet) 

Total 
Well 

Depth 
(Feet) 

Screen 
Interval 

Elevation 
(Feet-MSL) 

Total 
Screen 

Thickness  
(Feet) 

Well 
Yield 

(GPM) 

Draw-
down 
(Feet) 

Specific 
Capacity 

022-190-012 2000 2,522 153 250 -97 - 23 120 20.0 220 0.09 
022-190-015 1977 2,972 157 203 NA NA 4.0 90 0.04 
022-200-013 1988 2,031 231 160 73 -133 60 7.5 52 0.14 

 
2000 

  
160 81-151 70 4.0 140 0.03 

022-200-044 1956 1,583 319 130 NA NA 1.0 128 0.01 

022-220-019 1990 2,580 301 257 44-64 
84-104 

124-144 
164-184 

80 3.0 217 0.01 

022-230-011 1987 1,670 241 220 21-26 
66-106 

126-186 

105 11.5 202 0.06 

022-230-020 2017 SITE 319 130 NA NA 10.3 74.5 0.14 
 

2018 SITE 319 130 NA NA 6.7 46.4 0.14 
 

Average Well TD = 175 feet 
 

Average Screen 
Thickness = 87 feet 

Average Specific Capacity = 
0.07 

Feet-MSL = elevation in feet relative to mean sea level 
NA = not available 
 
Review of the log for the on-site Project water well (Well Completion Report No. 110752) 
indicates the site well was drilled to a total depth of 130 feet and completed at 130 feet. The 
geologic conditions briefly identified on the log indicate that yellow sandstone was encountered 
from the surface to approximately 80 feet bgs and blue sandstone was encountered from 
approximately 80-130 feet bgs.  The drillers noted an initial static water level at 20 feet bgs and a 
well yield of 12 gpm.   HES calculated specific capacity for wells at seven of the Cumulative 
Impact Area properties including the site, based on limited well yield information provided on 
well completion reports. The average specific capacity for these wells is 0.07 gpm/ft.   
 
The well logs for other nearby wells (within the Cumulative Impact Area) identified interbedded 
yellow and blue sandstone, brown and grey sandstone and clay, with some shale reported at 
depths of 180 and 240 feet. These well log descriptions suggest interbedded, fractured and 
faulted subsurface conditions beneath the Cumulative Impact Area. The well yields for the 13 
wells varied from 1 to 20 gpm. 
 
4.3.1 Well Yield Test for 344 Purvine Road (the site) 

Ray’s Well Testing Service (Ray’s) conducted a well test at the on-site well on May 25, 2017. 
The total well depth was listed as 134 feet depth.  Ray’s conducted a 4-hour test and listed the 
static water level at 21.5 feet, a yield of 10.3 gpm and total drawdown of 74.5 feet which 
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indicates a specific capacity for the well of 0.14. The well yield test data and calculations are 
attached in APPENDIX D.  
 
On February 27, 2018, HES conducted an 8-hour well yield test at the on-site domestic well. 
The initial water level was 25.0 feet below the top-of casing. HES used an existing ½ 
horsepower submersible pump set in the well at a depth of 120 feet bg to perform the test. The 
yield test began at 7:25 am ended on February 27, 2018 at 3:30 PM. During the well test, HES 
reduced the flow from the domestic well to 6.7 gpm to identify an optimal pumping rate that 
would meet the project demands and minimize the potential radius of pumping influence. The 
stabilized drawdown during the test was 45.6 feet and the average sustained yield was 6.7 gpm. 
Therefore, the specific capacity was 0.15 gpm per foot of drawdown (i.e., 6.7 gpm / 45.6 feet). 
The well yield test data and calculations are attached in APPENDIX D.   
 
HES also used the specific capacity calculation from the well yield test to calculate an aquifer 
transmissivity (T) and hydraulic conductivity (K).  Using relationships between specific capacity 
and transmissivity (Discoll, 1986, Appendix 16D) aquifer transmissivity is approximately equal 
to specific capacity x 1,500 for unconfined aquifers and 2,000 for confined aquifers.  Assuming 
generally unconfined conditions at the site we calculated the following aquifer Transmissivity: 
 
 T =  0.15 gpm/ft (Specific Capacity from well test)  x 1,500 (unconfined aquifer) =  
    
 225g/ft/day = Aquifer Transmissivity  
 
Based on the relationship between Transmissivity and Hydraulic Conductivity we can calculate 
the aquifers hydraulic conductivity (K) using the following relationships and equations.  
 

K = T / D (Aquifer Thickness)  
 
 K = 225 g/ft/day (transmissivity) / 87ft (average aquifer Thickness) = 2.59 gpm/ft² 
 
The K value calculated above generally correlates with fine to coarse sand, silt, sandstone as well 
as fractured igneous and metamorphic rock (Driscoll, Figure 5.1.4) and is likely representative of 
the Wilson Grove Formation.   
 
4.4  GEOLOGIC CROSS SECTION 

 
HES reviewed well completion reports (APPENDIX C) available for wells located within the 
Cumulative Impact Area.  HES also relied on information obtained from well logs, published 
geologic maps and reports, and professional experience to prepare a conceptual geologic cross 
section of the site, generally oriented southwest to northeast across the site (PLATE 9 – 
GEOLOGIC CROSS SECTION).    
 
Wells in the Cumulative Impact Area are producing groundwater from units of Wilson Grove 
Formation and at some deeper wells, the Franciscan Formation.  Assuming the well screen interval 
is consistent with saturated zones in the formation, the Geologic Cross Section generally shows 
that a saturated zone, consisting primarily of sandstone and shale, lies approximately 60-100 feet 



 

20 

below the Cumulative Impact Area and has a thickness approximately 87 feet.  The exact thickness 
of the saturated zone is not known and is likely more variable than depicted on the Geologic Cross 
Section. However, the geology of the saturated zone appears to be consistent with aquifers in the 
Wilson Grove Formation.  The saturated zone appears to consist of sandstone with lenses of sandy 
clay and clayey sands.  
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5.0 WATER BALANCE INFORMATION 
 
The USGS and DWR studies that included the Petaluma area provided water balance 
information that HES used to assess groundwater sustainability within the Cumulative Impact 
Area.  
 
5.1  GROUNDWATER STORAGE  
 
HES used well log information from five wells to estimate the aquifer thickness beneath the 
Cumulative Impact Area.  The average screened interval for 5 wells was estimated at 87 feet.  A 
2013 USGS study in the nearby Santa Rosa Plain estimated the average specific yield of the 
Santa Rosa region at 5 percent (0.05)25.  Therefore, using this data the Aquifer Storage can be 
estimated using the following equation  
 
 87 feet (Aquifer Thickness) x 0.05 (Specific Yield) x 500 acres (Cumulative Impact Area) = 
 
 Estimated Aquifer Storage = 2,175 acre-feet 
 
5.2  PRECIPITATION 
 
Precipitation, primarily as rainfall is the major source of inflow to the Petaluma Valley 
Watershed. Mean seasonal precipitation maps from Sonoma County Water Agency26 and various 
local studies referenced in this report indicate the mean annual rainfall in the site vicinity is about 
30 inches per year (about 2.5 acre-feet per year) (PLATE 6 - PRECIPITATION MAP). 
Precipitation over the Cumulative Impact Area is: 
 

2.5 acre-feet (regional Precipitation) x 500 acres (Cumulative Impact Area) =  
 
Precipitation in Cumulative Impact Area = 1,250 acre-feet/year.   

 
5.3 GROUNDWATER RECHARGE 
 
Groundwater recharge is the replenishment of an aquifer with water from the land surface.  It is 
usually expressed as an average rate of inches of water per year, similar to precipitation. Thus, 
the volume of recharge is the rate times the land area under consideration times the time period, 
and is usually expressed as acre-feet per year.  In addition to precipitation, other sources of 
recharge to an aquifer are stream and lake or pond seepage, irrigation return flow (both from 
canals and fields), inter-aquifer flows, and urban recharge (from water mains, septic tanks, 
sewers, drainage ditches).   
 
For our defined Cumulative Impact Area, the sedimentary rock aquifer is unconfined to semi-
confined. The primary sources of groundwater recharge in the Cumulative Impact Area are 
infiltration of precipitation, infiltration from streams, and irrigation-return flow.  Soil types and 
                                                           
25 Hydrologic and Geochemical Characterization of the Santa Rosa Plain Watershed, Sonoma County, California, U.S. 
Geological Survey, Scientific Investigations Report 2013–5118. 
26 Sonoma County Mean Seasonal Precipitation in Flood Control Design Criteria manual: Plate No. B-3, Sonoma County Water 
Agency, Revised January 2005. 

http://www.kgs.ku.edu/HighPlains/atlas/glossary.htm#recharge
http://www.kgs.ku.edu/HighPlains/atlas/glossary.htm#acre-foot
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land cover within the watershed affect the extent and magnitude of storm water runoff (retention 
and infiltration).  It is likely that a portion of the rain water falling directly on the site infiltrates 
the ground surface and migrates downward through the soil matrix and until it recharges the 
sedimentary rock aquifer.   
 
To estimate the groundwater recharge within the Cumulative Impact Area HES first assumed 
that the recharge to the aquifer is primarily through rainfall and that all rainfall accumulated 
within the 500-acre Cumulative Impact Area drains to the creeks proximate to the site. However, 
this estimate does not account for surface run-off, stream underflow, and evapo-transpiration.  To 
estimate the percentage of rainfall that contributes to recharge of the aquifer, HES reviewed 
available groundwater studies including the Santa Rosa Plain Watershed Groundwater 
Management Plan, the USGS Scientific Investigation Report 2006-51157, as well as other 
regional groundwater studies in Sonoma County.  Estimates for recharge found in these 
documents are considered to be reliable for our site evaluation.  Average recharge to the ground-
water system for the entire Santa Rosa Plain, including mountainous zones, is derived from an 
estimated average of 531,000 acre-ft of precipitation falling within the entire watershed. After 
accounting for runoff (188,400 acre-feet/year) and evapotranspiration (262,000 acre-feet/year), 
the amount of water recharging the Santa Rosa Plain Watershed equates to 80,600 acre-ft/yr or 
approximately 15.2% of the annual rainfall.  However significant variations to this value can 
occur based on topography, soil infiltration rates, geology etc.., and according to these USGS 
and Sonoma County Water Agency Reports, the long term average precipitation that recharges 
groundwater in these regions can be as low as 1.67%.   
 
While these USGS studies are not specific to the site vicinity or Stemple Creek Watershed, we 
estimate that the average long-term recharge to the aquifer within our defined Cumulative Impact 
Area likely falls within the ranges seen in the nearby Watershed referenced.  Further, this site is 
mapped within a groundwater availability Zone 2, classified as a Major Recharge Area and 
therefore, to prepare a conservative estimate HES determined that 10% of rainfall likely 
contributes to groundwater recharge within the Cumulative Impact Area.  Based on this recharge 
value we can re-calculate the groundwater recharge within the Cumulative Impact Area using the 
following data and equation.  
 
Estimated groundwater recharge =  
  

1,250 acre-feet (annual precipitation over Cumulative Impact Area) x 0.10 (estimated  
 
long term average for recharge) =  
 
Annual Aquifer Recharge = 125.00 acre-feet/year 
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6.0 WATER QUALITY  
   
Elevated levels of nitrate have been identified in groundwater within the western portions of the 
Petaluma Valley due to past land use practices. A 2013 USGS groundwater study indicates chloride, 
total dissolved solids, nitrate, arsenic, boron, iron, and manganese are water-quality constituents 
of potential concern in the region.  In addition, a report from the California Department of Water 
Resources in 1982 found that saltwater intrusion from the tidally influenced portion of the Petaluma 
River affected shallow aquifers prior to 1962, but that there had been no further incursions after that 
time. They attributed the lack of further saltwater intrusion to substitution of groundwater with surface 
water.  
 
On May 25, 2017, water samples were collected from the on-site well and tested for volatile 
organic compounds (VOC’s), Total Coliform and E. Coli bacteria, nitrates, arsenic, zinc, iron, 
manganese, boron, sodium, calcium, magnesium, total alkalinity, bicarbonate alkalinity, 
hydroxide alkalinity, chloride, Sulfate as SO4, Total dissolved solids (TDS), and Sodium 
Absorption Ratio (SAR).  Results of the water sampling are presented below in TABLE 5 and 
APPENDIX E.     
 
TABLE 5 – WATER QUALITY DATA 

Location 
(APN) 

VOC’s 
 

pH 

 
EC 

μS/cm 
Silica 

Nitrate 
as N03¯ 
(Mg/L) 

Total 
Coliform 

(MPN/ 
100 ML) 

E-Coli 
Bacteria 
(MPN/ 

100 ML) 

 
Arsenic 
(ug/L) 

Zinc 
(ug/L) 

022-230-020 ND 5.96 479 34 104.9 <1 <1 2.1 ND 

California 
Maximum 

Contaminant 
Level (MCL)   

Varies NA NA NA 45 <1 <1 10 50 

NA – Not Applicable 
ND – Non Detect 

 
TABLE 5 – WATER QUALITY DATA 

Location 
(APN) 

Total 
Alkalinity  Carbonate 

Bi- 
Carbonate 

Hydroxide Iron Calcium Chloride Magnesium  

mgCaC03/L  mg/L 

022-230-020 68 ND 68 ND 0.11 40 39 17 

California 
Maximum 

Contaminant 
Level (MCL)   

NA NA NA NA 300* NA NA NA 

*California Secondary Maximum Contaminant Levels  
NA – Not Applicable 
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TABLE 5 – WATER QUALITY DATA 
Location 

(APN) 
Boron  Sodium Sulfate as 

SO4 TDS SAR 

 

022-230-020 93.3 <5.00 93.3 <5.00 910 

California Maximum Contaminant Level 
(MCL)   NA NA NA NA 300* 

 
The results of the water quality testing performed on the on-site well indicate that nitrate 
contamination is present.  The property owner is aware of the nitrate impact and is reportedly in 
the process of installing well head treatment to mitigate the elevated nitrate concentrations.  HES 
recommend that follow-up samples be collected after the treatment system is installed to verify its 
efficacy.  No other contaminants of concern were identified in the water test results.  A copy of 
the proposed well head treatment system is attached in APPENDIX F.  
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7.0  POTENTIAL IMPACTS TO STREAMS AND NEIGHBORING WELLS 
 
HES estimated the radius of influence of the planned site well to evaluate potential well pumping 
impacts to wells on other properties and impact to nearby Creek. Using general relationships 
discussed in Driscoll (1986), HES estimated the lateral pumping influence using information 
from the 8-hour well yield test performed by HES and the well Pump information provided by 
Rays Well Testing.  HES used an approximate relationship between specific capacity calculated 
from the well yield test and aquifer transmissivity, based on “typical” pump test values. The 
results of both Rays and HES’s well tests indicate that the specific capacity was similar 
indicating that the pumping rate used to meet the Projects water demand does not significantly 
alter the radius of pumping influence.  
 
Since the site aquifer is considered to be unconfined to semi-confined, transmissivity was 
estimated for an unconfined aquifer, using the relationship of Specific Capacity 
(yield/drawdown) x 1,500 (unconfined). To develop the slope of the drawdown curve from the 
pumping well, HES calculated the value of Δs (drawdown over one log graph cycle) for a 
distance-drawdown relationship, where T = 528Q/ Δs (Driscoll,1986, Equation 9.11).  
 
The analysis is shown on the attached semi-log plot, APPENDIX G.  As estimated for an 
unconfined aquifer, pumping the project well at 6.7 gpm for 8 hours might result in a zone of 
pumping influence extending 160 feet from the well. The closest neighboring well which is 
approximately 1,583 feet from the site well is located outside of the potential area of pumping 
influence. The nearest surface water is an unnamed creek located approximately 1,700 feet 
southwest of the project well and is also outside the wells potential area of pumping influence.   
 
The maximum daily Project water demand is 4,199 gallons (Outdoor and Greenhouse 
Cultivation), which would require about 10.5 hours of pumping with a well yield of 6.7 gpm. 
Therefore, the actual extent of pumping influence from the Project well may be slightly more 
than estimated in our calculations.  However, the peak usage rate is scheduled to occur only two 
months a year (during peak outdoor cannabis watering) with typical daily demand being met 
with approximately 6 hours of pumping with a well yield of 6.7gpm.     
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8.0  CONCLUSIONS 
 
The aquifers in the Wilson Grove and Franciscan Formations are generally considered unconfined 
to semiconfined and recharge to the aquifer proximate to the site likely occurs primarily from 
rainfall and stream flow in Stemple Creek. The aquifers penetrated by wells within the Cumulative 
Impact Area have an estimated average thickness of 87 feet extending over the 500-acre area and 
with a conservatively estimated specific yield of 5% produces a total aquifer storage value of 2,175 
acre-feet. The annual recharge to the aquifer is estimated to be 125-acre-feet.  The current annual 
water demand within the Cumulative Impact Area is conservatively estimated to be 42.9 acre-feet. 
The estimated annual water demand for the proposed Project is 2.93 acre-feet and the total annual 
site water demand is 5.94 acre-feet (without consideration of the Applicant’s water conservation and 
rainwater catchment offset plans).  The total annual water demand proposed for the site is 
sustainable based on current and future development within the Cumulative Impact Area.  In 
summary: 
 
2,175.00 acre-feet Aquifer Storage  
   125.00 acre-feet Annual Recharge to Aquifer  
     42.90 acre-feet Cumulative Impact Area Current Annual Water Demand  
     63.59 acre-feet Cumulative Impact Area Future Potential Annual Water Demand  
       5.94 acre-feet Site Total Annual Water Demand (Domestic/Project/Grazing)  
       2.93 acre-feet Site Project Annual Water Demand 
       1.68 acre-feet Site Cattle Grazing Water Demand 
       1.33 acre-feet Site Domestic Water Demand 
       0.85 acre-feet Site Estimated Rainfall Catchment system offset 
 
Based on the conservative assumptions and estimates presented in this report, the quantity of 
groundwater to be used for the project and within the Cumulative Impact Area compared to the 
quantity of available groundwater indicates that pumping for the Project is unlikely to result in 
significant declines groundwater resources over time.  Based on the findings of this report, pumping 
and groundwater extraction at the Project well will not significantly impact neighboring wells or 
stream flow conditions in nearby creeks.  In addition, based on the relative distance to the coastal 
areas, the depth of the site well and the proposed water usage rates, salt water intrusion is not 
considered to be a concern to this Assessment.  
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9.0 LIMITATIONS 
 
HES is not responsible for the independent conclusions, opinions or recommendations made by 
others based on the records review, site inspection, field exploration, laboratory test data and 
interpretations presented in this report. 
 
Groundwater systems of Sonoma County are typically complex, and available data rarely allows 
for more than general assessment of groundwater conditions and delineation of aquifers. 
Hydrogeologic interpretations are based on the drillers' reports made available to us through the 
California Department of Water Resources, available geologic maps and hydrogeologic studies 
and professional judgment. This analysis is based on limited available data and relies significantly 
on interpretation of data from disparate sources of disparate quality.  
  
It should be noted that hydro-geological assessments are inherently limited in the sense that 
conclusions are drawn and recommendations developed from information obtained from limited 
research and site evaluation.  Additionally, the passage of time may result in a change in the 
environmental characteristics at this site and surrounding properties.  This report does not 
warrant against future operations or conditions, nor does this warrant operations or conditions 
present of a type or at a location not investigated.   
  
This study is not intended to assess if any soil contamination, waste emplacement, or 
groundwater contamination exists by subsurface sampling through the completion of soil borings 
and the installation of monitoring wells.  The scope of work, determined by the client, did not 
include these activities. 
 
This Report is for the exclusive use of Petaluma Hills Farms, his affiliates, designates and 
assignees and no other party shall have any right to rely on any service provided by Hurvitz 
Environmental Services without prior written consent.    
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Photo 1: View of main residence and garage onsite.              
    

 
Photo 2:  View of granny unit onsite.              
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Photo 3:  View of Well/Pump House.  Two 3,000-gallon poly tanks and a well are located inside 
the building.  
 
 

 
Photo 4:  View of former barn that was removed from the property and where the proposed 
greenhouse will be .  The concrete block in the foreground is a hand dug well.   
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Photo 5:  View of a another set of former barns that were recently removed for the purpose of 
future greenhouse development.  

 

 
Photo 6:  View third former barn that was removed for the purpose of developing outdoor 
cultivation space.  The building on the right will be utilized for indoor cultivation.   
  



SITE PHOTOGRAPHS  

Page 4 of 6 

 

 
Photo 7:  Close-up view of the domestic well.  
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Photo 8:  View of the proposed outdoor cultivation area after barn removal.  

 

 
Photo 9:  View of proposed greenhouse location after barn removal. 



SITE PHOTOGRAPHS  
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Photo 10:  View of second proposed greenhouse area after barn removal.  
 

 
Photo 11:  Alternate view of the same former barn and proposed greenhouse area seen above.  
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Realm Engineering 
1767 Market St., Ste C Redding CA 96001 530. 526 .7493   

 
GRAYWATER COLLECTION SYSTEMS FOR SONOMA COUNTY 

  

Project Name: Petaluma Hills Farms           Date: July 23, 2017 
 
Client Name and Address:  
334 Purvine Road 
Petaluma CA 
APN: 000‐022‐230‐018 
 

The proposed project located at 334 Purvine Road in Petaluma will incorporate the use of 

“Graywater” in irrigating its native screening landscaping so that surface water discharges can 

be mitigated.  Graywater is all wastewater generated from the site that does not have fecal 

contamination.  Sources include landscape runoff, sinks, showers, baths, clothes washing 

machines and dish washers.  As graywater contains fewer pathogens than domestic 

wastewater, it is generally safer to handle and easier to treat and reuse onsite for 

crop irrigation and other non‐potable uses.  

 

The benefits of using graywater include reducing the needs of irrigation water for native 

screening plants, saving money, and increasing the effective water supply for irrigation needs. 

While graywater is a pollutant if it is released into streams or watercourses, it is safe for 

irrigating plants and acts as a gentle fertilizer. Graywater can be used for the ornamentals or 

vegetables if it does not touch the edibles themselves.   For more requirements, specifications, 

and regulations relating to graywater systems, see 2016 California Plumbing Code (CPC) 

Chapter 15.  Sonoma County will refer to this document to plan check and inspect installed 

systems for compliance. 

 

The proposed components of the graywater system includes bio swales, mulching basins, and 

a central 1500‐gallon gravity fed Orenco recirculating tank which will provide the native 

screening landscaping with filtered dosing interval irrigation.  Each landscape screening plant 

will be fed with a 5‐gallon mulching basin within its vicinity.  Since graywater cannot be stored 

more than 24 hours in the tank, the dosing system will deplete the tank at a constant rate so 

not to overwater the landscape areas and to keep the graywater from going septic. 

 

The recirculating tank will be fed with graywater from bio swales which will be constructed 

downstream of the overall gradient of the property.   The design of the bio swales and 

mulching basins are intended to handle the 24‐hour irrigation runoff loads during the wet and 

dry seasons and most importantly keep all water on site.  The water filtration system is most 

challenged during the winter months and the system will be designed to ensure that during 



 2

storm events it can handle both graywater and surface water.  The property will also have a 

perimeter bio swale that will prevent storm water run‐on and any possible contaminants from 

entering the parcel.   

 

In summary, our professionals will design a graywater irrigation system consisting of bio 

swales, mulching basins and a recirculating tank that will irrigate the proposed screening 

landscaping along the fence and exterior to help mitigate surface water discharge.  The design 

of the system will be based on the information provided in the two tables shown below 

(Chapter 15 of CPC ) as well as the project’s irrigation needs and projected run off.  It is our 

goal to produce an everlasting, maintenance free solution to the irrigation and run‐off issues at 

the site.   

 

This was prepared for Petaluma Hills Farms for their CUP submittal and will be eventually 

followed up with design and construction documents of the proposed graywater irrigation 

system for building department review and approval for installation.  

 
Sincerely, 

 

Jason Vine RCE 67800                            





























 
 
 
 
 
 
 
 
 
 

APPENDIX C  
WELL YILED TESTS 

 
  



                                           
                                                                   Ray's Well Testing Service Inc. 

                                                                                 4031 Shadowhill Dr, Santa Rosa Ca 95404

                                                                                                 Phone 707 823 3191   Fax 707 317 0057  Lic# 903708

                                                                                                                                                                                             
                                                      

CUSTOMER INFORMATION
REPORT #: DATE OF TEST:

CUSTOMER NAME:                                                                                                       CONTACT: 

AGENT NAME:                                                                                                               CONTACT:

PROPERTY ADDRESS: SENT TO: 

WELL DATA
LOCATION OF WELL:

TYPE OF WELL:

DEPTH OF COMPLETED WELL:      

DIAMETER OF WELL CASING:                                                          

SANITARY WELL SEAL (PLATE SEAL AT OPENING OF WELL CASING):                           

ANNULAR SEAL (IN-GROUND SEAL OF BOREHOLE): 

PUMP HP AND TYPE:                                       

DEPTH OF PUMP SUCTION: 

WATER PRODUCTION  RESULTS
WATER LEVEL AT START (STATIC LEVEL): FLOW RATE AT START:

FINAL PUMPING LEVEL: FINAL FLOW RATE:

WATER LEVEL DRAWDOWN: TOTAL LENGTH OF TEST:

CONSTANT PUMPING LEVEL INFORMATION 
STABILIZED PUMPING LEVEL: STABILIZED FLOW RATE (YIELD):

DURATION OF CONSTANT PUMPING LEVEL: TOTAL YIELD:

WATER SYSTEM INSPECTION
WELL PUMP         TECHNICAL INFO:

ELECTRICAL          TECHNICAL INFO:

PRESSURE TANK TECHNICAL INFO:

STORAGE TANK          TECHNICAL INFO:

BOOSTER PUMP TECHNICAL INFO:

WATER QUALITY TESTING
THE FOLLOWING SAMPLES ARE BEING ANALYZED. PLEASE REFER TO FOLLOW-UP REPORT FOR RESULTS.

DATED: TURNAROUND:
DATED: TURNAROUND:
DATED: TURNAROUND:
DATED: TURNAROUND:

SEE NEXT PAGE FOR FURTHER INFORMATION...
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9142 - By: Cody Monday 5/25/17

Sam Magruder 
Nieves De Martini - Pacific Union Real Estate

334 Purvine Rd, Petaluma CA 

415 624 5113

707 695 4078

Rhenergy7@gmail.com 

Pump house in pasture 
Drilled

134 Feet per notes on pump house wall
6'' PVC

Unknown - Please Refer to well log

Yes

120 Feet per notes on pump house wall. 1.25" Sch 80 Drop Pipe.

21.5 Feet 12.5 GPM
96 Feet 10.3 GPM

4 Hours74.5 Feet

96 Feet 10.3 GPM
2 Hours 1,236 Gallons

Functional

Functional
Functional
Functional

Functional 

12.5 GPM @ 60 PSI @ 21.5', 5.2 amps, control box dated 2013
20 Amp 2-pole breaker, sub panel located in pump house 

See Comments 
See Comments 

3/4 HP 230V Wayne 

Basic Residential/Irrigation Package 

Volatile Organic Compounds

Post Storage Tank Bacteria 

5/25/17

5/25/17

5/25/17

Standard

Standard

Standard

1/2 HP 230V Goulds 10LS05 Submersible.    #12-4 Sub Cable. 



DATE:

ADDRESS:

 COMMENTS:  
   

  

                  Thank you for allowing us to do your well inspection!

     APPROVED BY: NICK BRASESCO                                 

Water levels and well depth are measured as feet below top of well casing unless otherwise noted. 

All wells and springs are subject to seasonal and yearly changes in regards to water yield, production and quality. Wells may be 
influenced by creeks or other water sources and are likely to yield less water during dry months of the year; typically August,                              

                       September, & October. We make no predictions of future water production or water quality. 

This report is for informational use only and is in lieu of and supercedes any other representation or statements of the agent or employee of the company, and all other such 
representations or statements shall be relied upon at the customer's own risk. The data and conclusions provided herein are based upon the best information available to the 
company using standard and accepted practices of the water well drilling industry. However, conditions in water wells are subject to dramatic changes in short periods of time. 
Therefore, the data and conclusions are valid only as of the date of the test and should not be relied upon to predict either the future quantity or quality the well will produce. 
The company makes no warranties either expressed or implied as to future water production and expressly disclaims and excludes any liability for consequential or incidental 
damages arising out of the breach of any expressed or implied warranty of future water production or out of any further use of the report by the customer.

PAGE 2 of 2

5/25/17

334 Purvine Rd, Petaluma CA 

1. The recharge rate at the end of the test was 10.3 GPM. This test may not represent the long term or seasonal yield. Continue to next

   page for system information. 

PUMPING LOG:

5/25/17

 TIME               WATER LEVEL                 WATER COLOR                   SAND                   ODOR                    GPM

10:10 AM             21.5 FEET                              CLEAR                           NO                         NO                       12.5

10:25 AM             33.8 FEET                              CLEAR                           NO                         NO                       15.6

10:40 AM             43.5 FEET                              CLEAR                           NO                         NO                       17.5

10:55 AM             59.4 FEET                              CLEAR                           NO                         NO                       17

11:10 AM             67.3 FEET                              CLEAR                           NO                         NO                       16.8

11:40 AM                84 FEET                              CLEAR                           NO                         NO                       15.9

12:10 PM                96 FEET                              CLEAR                           NO                         NO                       10.3

12:40 PM                96 FEET                              CLEAR                           NO                         NO                       10.3

1:10 PM                  96 FEET                              CLEAR                           NO                         NO                       10.3

2:10 PM                  96 FEET                              CLEAR                           NO                         NO                       10.3



COMMENTS:

1. The 1/2 HP 230V Goulds 10LS05 submersible well pump fills two 3,500 gallon polyethylene storage 
tanks (tank water is clear with slight fine tan sediment build up on bottom).  The well pump is controlled by 
an electric float switch.  The well pump is protected by a Pumpsaver 231 device (timer delay set for 50 
minutes).  

2. The 3/4 HP 230V Wayne booster pump pressurizes an 86 gallon Well-X-Trol WX 302 pressure tank 
(tank dated 1986, 28 PSI air charge) and a 119 gallon Well-X-Trol WX 350 pressure tank (tank dated 
1989, 24 PSI air charge).   The operating pressure is set 33 to 53 PSI.  The booster pump pressure 
system serves both domestic and irrigation. 

3. There are at least two hand dug wells located on the property that were not tested or inspected. 

RECOMMENDATIONS:

1. The booster pump does not have a pressure relief valve.  Recommend installation as a safety 
precaution.

2. The booster pump is not protected from dry running.  Recommend installing electric low level float 
switch to prevent damage to pump.

3. The storage tanks do not have overflows.  Recommend installation.

4. There is a slow leak at a 1" PVC coupling at the booster pump manifold.  Recommend repair.

5. Water test results and possible follow up recommendations pending. 



Well Head Storage Tanks in Pump House 

Main Shut-off      86 Gallon Pressure Tank Booster Pump



119 Gallon Pressure Tank (Behind Second Unit) Sub Panel

*Not Inspected*
Hand Dug Wells 







Well Test Data and Calculations 

A Initial Static Water Level = 25.0 feet 

B Post Test Static Water Level  = 25.0 feet 

C Dynamic Pumping Level = 70.4 feet 

D Drawdown  (C-A)  = 45.4 feet 

E Recovery  (C-B)   = 45.4 feet 

F Percent Recovery (E÷D)  = 100% 

Specific Capacity Calculation 

A Discharge Rate Average after 4 hours = 6.7gpm 

B Dynamic Drawdown    = 45.4 feet 

C Specific Capacity (A÷B)   = 0.15gpm/foot drawdown 

Volume and Discharge Rate 

A Meter Reading Start   = 2172111 

B Meter Reading Finish   = 2175365 

C Total Volume  (B-A)    = 3254 

D Total Test Duration   = 484 minutes 

E Average Discharge Rate (C÷D) = 6.7gpm  

Initial Recovery Data 

Date  Time   Depth to Water 
02/27/2018 3:31    70.40 

3:35    66.75 
3:40    62.55 
3:45    58.20 
3:50    54.20 
4:00    46.70 
4:15    37.20 
4:30    32.50 
4:45    30.40   88% recovery in 74 minutes 

  
 



 
 
 
 
 
 
 
 
 
 

APPENDIX D 
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Analytical Sciences

Report Date: June 09, 2017

Laboratory Report

Project Name:

Lab Project Number:

334 Purevine Rd.

7052609

This 7 page report of analytical data has been reviewed and approved for release.

Ray's Well Testing Service

Sebastopol, CA 95472

4853 Vine Hill Rd

Mark A. Valentini, Ph.D.

Laboratory Director

P.O. Box 750336
Petaluma, CA 94975-0336
Telephone: (707) 769-3128

110 Liberty Street
Petaluma, CA 
94952



Compound NameLab# Sample ID Result (µg/L) RDL (µg/L)

Volatile Hydrocarbons by GC/MS

Dichlorodifluoromethane (F-12)7052609-01 Raw Well ND 0.50
Chloromethane ND 0.50
Vinyl chloride ND 0.50
Chloroethane (CE) ND 0.50
Bromomethane ND 0.50
Trichlorofluoromethane (F-11) ND 0.50
Trichlorotrifluoroethane (F-113) ND 0.50
1,1-Dichloroethene (1,1-DCE) ND 0.50
Methylene chloride ND 0.50
trans-1,2-Dichloroethene ND 0.50
1,1-Dichloroethane (1,1-DCA) ND 0.50
cis-1,2-Dichloroethene (c1,2-DCE) ND 0.50
2,2-Dichloropropane ND 0.50
Chloroform (THM1) ND 0.50
Bromochloromethane ND 0.50
1,1,1-Trichloroethane (TCA) ND 0.50
1,2-Dichloroethane  (EDC) ND 0.50
1,1-Dichloropropene ND 0.50
Carbon tetrachloride ND 0.50
Benzene ND 0.50
Trichloroethene (TCE) ND 0.50
1,2-Dichloropropane (DCP) ND 0.50
Dibromomethane ND 0.50
Bromodichloromethane (THM2) ND 0.50
cis-1,3-Dichloropropene ND 0.50
Toluene ND 0.50
1,1,2-Trichloroethane ND 0.50
1,3-Dichloropropane ND 0.50
Dibromochloromethane (THM3) ND 0.50
Tetrachloroethene (PCE) ND 0.50
1,2-Dibromoethane  (EDB) ND 0.50
Chlorobenzene ND 0.50
1,1,1,2-Tetrachloroethane ND 0.50
Ethylbenzene ND 0.50
m,p-Xylene ND 1.0
Styrene ND 0.50
o-Xylene ND 0.50
Bromoform (THM4) ND 0.50
1,1,2,2-Tetrachloroethane ND 0.50
Isopropylbenzene ND 0.50
1,2,3-Trichloropropane ND 0.50
Bromobenzene ND 0.50
n-Propyl Benzene ND 0.50
2-Chlorotoluene ND 0.50
4-Chlorotoluene ND 0.50
1,3,5-Trimethylbenzene ND 0.50
tert-Butylbenzene ND 0.50
1,2,4-Trimethylbenzene ND 0.50
sec-Butylbenzene ND 0.50
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Compound NameLab# Sample ID Result (µg/L) RDL (µg/L)

Volatile Hydrocarbons by GC/MS

1,3-Dichlorobenzene7052609-01 Raw Well ND 0.50
1,4-Dichlorobenzene ND 0.50
1,2-Dichlorobenzene ND 0.50
p-Isopropyltoluene ND 0.50
n-Butylbenzene ND 0.50
1,2-Dibromo-3-chloropropane ND 0.50
1,2,4-Trichlorobenzene ND 0.50
Naphthalene ND 0.50
Hexachlorobutadiene ND 0.50
1,2,3-Trichlorobenzene ND 0.50
Tertiary Butyl Alcohol  (TBA) ND 12
Methyl tert-Butyl Ether  (MTBE) ND 0.50
Di-isopropyl Ether  (DIPE) ND 0.50
Ethyl tert-Butyl Ether  (ETBE) ND 0.50
Tert-Amyl Methyl Ether  (TAME) ND 0.50

Surrogates Result (µg/L) % Recovery Acceptance Range (%)

70-130Dibromofluoromethane 9819.6
70-130Toluene-d8 9519.0
70-1304-Bromofluorobenzene 10520.9

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/26/17

EPA 8260B

B016755Date Sampled:

Date Received:

Compound NameLab# Sample ID Result (MPN/100 mL) RDL (MPN/100 mL)

Total Coliform & E. Coli

Total Coliform7052609-01 Raw Well <1 1QT
E. Coli <1 1QT

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/27/17

SM 9223 B-2004

B016742Date Sampled:

Date Received:
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Compound NameLab# Sample ID Result (MPN/100 mL) RDL (MPN/100 mL)

Total Coliform & E. Coli

7052609-02 Total ColiformBooster Hose Bib 1 1

E. Coli <1 1QT

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/27/17

SM 9223 B-2004

B016742Date Sampled:

Date Received:

Compound NameLab# Sample ID Result (µg/L) RDL (µg/L)

Metals by Graphite Furnace

7052609-01 Arsenic  (As)Raw Well 2.1 2.0

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

06/01/17

EPA 200.9

B016751Date Sampled:

Date Received:

Compound NameLab# Sample ID Result (µg/L) RDL (µg/L)

Metals by ICP

Zinc  (Zn)7052609-01 Raw Well ND 50

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/31/17

EPA 200.7

B016750Date Sampled:

Date Received:

Compound NameLab# Sample ID Result (mg/L) RDL (mg/L)

Metals (mg/L)

Boron  (B)7052609-01 Raw Well ND 0.050

Sodium  (Na) 29 2.0

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/31/17

EPA 200.7

B016750Date Sampled:

Date Received:
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Compound NameLab# Sample ID Result (mg/L) RDL (mg/L)

Hardness

7052609-01 Calcium  (Ca)Raw Well 40 0.25
Magnesium  (Mg) 17 0.10
Hardness 170 1.0

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/31/17

SM 2340 B-2011

B016750Date Sampled:

Date Received:

Compound NameLab# Sample ID Result (mg CaC03/L) RDL (mg CaC03/L)

Alkalinity

7052609-01 Total AlkalinityRaw Well 68 5.0
Bicarbonate Alkalinity 68 5.0
Carbonate Alkalinity ND 5.0
Hydroxide Alkalinity ND 5.0

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

06/01/17

SM 2320 B-2011

B016770Date Sampled:

Date Received:

Compound NameLab# Sample ID Result (mg/L) RDL (mg/L)

Anions

7052609-01 ChlorideRaw Well 39 5.0
Sulfate as SO4 16 0.50

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/26/17

EPA 300.0

B016752Date Sampled:

Date Received:

Compound NameLab# Sample ID Result (mg/L) RDL (mg/L)

Total Dissolved Solids

7052609-01 Total Dissolved SolidsRaw Well 410 10

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

06/01/17

SM 2540 C-2011

B016720Date Sampled:

Date Received:
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Compound NameLab# Sample ID Result (SAR) RDL (SAR)

Sodium Absorption Ratio

7052609-01 Sodium Absorption Ratio (SAR)Raw Well 0.968 0.00

Date Analyzed:

Method:

QC Batch:05/25/17

05/26/17

05/31/17

SAR by Calculation

B016750Date Sampled:

Date Received:
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Notes and Definitions 

QT The bacterial test utilized is a quantitative test. A result of less than 1 (<1) is indicating bacteria are 
"absent" in 100 milliliters of sample water.

milligrams per Litermg/L

Analyte NOT DETECTED at or above the reporting detection limit (RDL)ND
Reporting Detection LimitRDL

PLEASE NOTE:  The drinking water Maximum Contamination Limits (MCL)         
set by the California State Water Resource Control Board are as follows:

Arsenic (10 ug/L)
Bromate (0.010 mg/L)
Iron (300 ug/L)
Manganese (50 ug/L)
Nitrate as N (10 mg/L)
Nitrite as N (1.0 mg/L)
Lead (15 ug/L)
Copper (1300 ug/L)
Total Coliform & E. Coli (< 1 MPN/100 mL - Most Probable Number per 100 milliliters)
Hexavalent Chromium - Cr+6  (10 ug/L)

ug/L micrograms per Liter
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Phone: (707) 823-3191    Fax: (707) 317-0057    Email: rayswelltesting@gmail.com
Address: 4853 Vine Hill Rd, Sebastopol Ca 95472     CA Lic. #: 903708

Report of Mineral Analysis

DATE:

CUSTOMER NAME:

PROPERTY ADDRESS: 
                              
PARAMETER RESULT                              RECOMMENDED RANGES

PH
< 7 Increasingly acidic - may be corrosive
 6.8 to 8.5  - Recommended Range
 >7 Increasingly basic 

TOTAL HARDNESS              

< 1 gpg            Soft
1 to 3.5 gpg     Slightly Hard
3.5 to 7 gpg     Moderately Hard
7 to 10.5 gpg   Hard
> 10.5 gpg       Very Hard

TOTAL IRON 0.3 mg/l  - SMCL     

TOTAL MANGANESE 0.05 mg/l - SMCL

       

VISUAL 
APPEARANCE

  

 

Abbreviations:
   
gpg

 
=

 
grains

 
per

 
gallon                           

mg/l
 

=
 

milligrams
 

per
 

liter
                           

<
  
=

 
less

 
than                           

>
  
=

 
greater

 
than

 
NT =

 
not

 
tested

 
 

ND =
 

not
 

detected
  

 
 IMPORTANT INFORMATION ON THE LIMITATIONS OF THIS REPORT:
The purpose of this report is to provide information regarding the general mineralogical character of a water supply. Unless 
specifically noted, this report does not include analysis for bacteria or any other health related contaminants. This analysis 
alone is therefore not suitable for determining the safety of a drinking water supply. This report is intended for the sole and 
exclusive use of our client named above. Our liability for error or omissions is expressly limited to the amount paid for the 
analysis.  

CONDUCTIVITY      
    

SMCL

 

=

 

Secondary

 

maximum

 

contaminant

 

level

 

as

 

set

 

by

 

the

 

EPA

 

us/cm
 

=
 

microseimens/centimeter

MCL  =  Primary  maximum  contaminant  level  as  set  by  the  EPA

900 us/cm - Recommended Upper Limit
1600 us/cm - SMCL

5/25/17

334 Purvine Rd, Petaluma CA

Sam Magruder

5.96

10 gpg

0.11 mg/l

0.03 mg/l

479 us/cm

NITRATES

SILICA

45 mg/l  - MCL (tested as N03)

*There is no EPA recommended Limit

104.9 mg/l

34 mg/l

Raw          

Clear       
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Product Operation and Specifications

Specification Description

Rated Service Flow 10-14 GPM (depending on model)

Minimum Working Pressure 25 PSI

Maximum Working Pressure 80 PSI

Maximum Vacuum 5 inch/127 mm Hg

Operating Temperatures 36°F - 100°F

pH Range 6.5 - 11

Important Information
 Read these instructions carefully and determine the location of all system components before

beginning installation.
 Check all applicable plumbing, building, and electrical codes for installation compliance.
 Install the system on the main water supply.
 Turn Electricity to Water Heater off.
 Systems that contain electronic components cannot be installed outside in uncovered areas.
 The use of Teflon Tape and/or Pipe Thread Seal Paste will be needed on all threaded connections.

WARNING:

If this or any other system is installed in a metal (conductive) plumbing system, i.e. copper or 
galvanized metal, the plastic components of the system will interrupt the continuity of the 
plumbing system. As a result any errant electricity from improperly grounded appliances 
downstream or potential galvanic activity in the plumbing system can no longer ground 
through contiguous metal plumbing. Some homes may have been built in accordance with 
building codes, which actually encouraged the grounding of electrical appliances through the 
plumbing system. Consequently, the installation of a bypass consisting of the same material 
as the existing plumbing, or a grounded "jumper wire" bridging the equipment and re-
establishing the contiguous conductive nature of the plumbing system must be installed prior 
to your system’s use.

CAUTION:

When adding a filtration/softening system to homes/buildings supplied by well water, the system should be 
installed following the pressure tank. DO NOT USE this system for pneumatic or hydro pneumatic 
applications. If you are using a booster pump, then install this system following the booster 
pump. If you have questions, please call customer service.
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Complete Parts List
Note: Pelican supplies the parts below to accommodate a variety of water supply lines. 

Table 1: Parts List

Note: Drawings are not to scale.

Additional fittings will be needed to adapt to your plumbing.

Part Description Qty. Part Description Qty.

Bypass Valve for Electronic 
Head

1 2

PVC Tubing Drain Line 
(50 ft.)

1 Electronic Head 1

Brine Tank 1 Nitrate Tank 1

Non-Abrasive Auto Wax

4 oz. Bottle

1

WAX

1" PVC Tail Adaptor for 
Electronic Head Bypass

M
EN
U

T
SE

1

Bypass Allen Wrench

90 degree 1" PVC Tail Adaptors 
also included
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Installation Overview

Nitrate Tank

Electronic
Head

Bypass
Valve

Outgoing
Water to
House

Wall

Incoming
Water
Supply

Brine Tank

Safety Valve

Drain Line Barb 

MENU

SET

Front View

Top View
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SERVICE BYPASS

Figure 2

If the Red Clips are in the slots (female opening of Electronic Head) remove them. Push the male O-
Ring side of the Bypass Valve into the female opening of the Electronic Head. Push the Red Clips back 
into the slots to tighten.

Bypass Valve Operation

Notice:

The Bypass Valve on the Electronic Head can be set to Bypass or Service by turning the knobs on the top 
of the valve. The valves can be difficult to turn by hand until the seals become saturated. Use the 
supplied Bypass Allen Wrench to turn the knobs if necessary. 

IMPORTANT! Do not remove the red clips from the Bypass Valve after connecting to main water supply.

Electronic
Head

Bypass
Valve

Red
Clip

Front View

Pre-Installation
Bypass Valve Installation
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Installation
Install Electronic Head

Figure 3

1. Level the Pelican Nitrate Tank.

Notice:
If the tank is not level, lift the tank straight up 6 inches and tap it on the ground until the tank stands 
vertical. The bottom of the tank is round and the boot allows the tank to stand upright.

2. Determine the size and material of your incoming water supply line and choose the appropriate
fittings required to connect it to the Bypass Valve.

CAUTION:
Do not over-tighten any of the fittings during installation. 

3. Remove the grey cap from the top of the Softener tank.
4. Screw the Electronic Head onto the tank hand-tight.
5. Install the appropriate fittings onto the inlet and outlet, following the labels on the Head.
6. Connect the incoming water supply to the fitting on the inlet side of the Bypass Valve.
7. Connect the outgoing water supply to the outlet side of the Bypass Valve.
8. Firmly press one end of the PVC Tubing Drain Line onto the drain line barb, and secure the other

end of the line to a drain.

Nitrate Tank

Electronic
Head

Outgoing
Water to
House

Wall

Incoming
Water
Supply

Safety Valve

Brine Tank

Drain Line Barb

IMPORTANT!

• Ensure the PVC Tubing Backwash Drain
Line is not submerged and is free of kinks.

• Maximum vertical rise of the backwash line
is 6 feet.

• If incorporating two or more backwashing
systems make sure to keep the drain lines
separate.
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Final Setup and Installation

Figure 4

9. Attach the black Brine Tank hose to the connection on the top of the Electronic Head by removing the
black compression nut. Slide the compression nut over the end of the black tube, fully inserting the Brine
Line into the port and tighten the compression nut.

10.Add approximately 160 lbs. of salt pellets to the brine tank. (Example: four 40-pound bags)

11.Add 5 gallons of water to the brine tank.

Nitrate Tank

Electronic
Head

Bypass
Valve

Outgoing
Water to
House

Wall

Incoming
Water
Supply

Brine Tank

Safety Valve

1. Set the Bypass Valve into bypass mode.
2. Slowly turn on the main water supply until all pipes are pressurized.
3. Slowly open the bypass valves.
4. Let the Nitrate Tank fill completely and then open the bypass valves the rest of the way.
5. Check for leaks.
6. Plug in the Electronic Head.
7. Wax stainless steel tank jacket with wax provided or any other non-abrasive auto wax a minimum

of 1-2 times per year or as needed based on the installed environment.

Complete the Installation

Drain Line Barb 

Note: Power Source - For safety reasons the outlet must be protected by a Ground Fault Circuit 
Interrupter (GFCI).
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Programming the Electronic Head
Note: Remove protective film from electronic head screen.

Step 1: Setting the Date & Time

MENU

SET

1. Press and hold the MENU button until you hear the beep to unlock.
2. Press MENU button.
3. Press SET once Date & Time Setting is highlighted.
4. Using the UP and DOWN buttons input the correct Date and Time Time pressing SET after each input.
5. Once set press the MENU button to return to the main menu.

Step 2: Performing Manual Regeneration

IMPORTANT!
You will need to manually regenerate (Regen Now) your system prior to use. To do so follow the 
programming below.  You will not be able to use water for approximately 2 hours during this process. 

1. Using the DOWN button select Manual Regen and press SET.
2. Using the UP or DOWN button select either Regen Now or Regen Tonight.

-Regen Now will start a regeneration process immediately.
-Regen Tonight will regenerate the system at the default regeneration time of 2:00 am.

3. Once selected press the SET button to confirm. Gears will make noise and water will start to flow.
Allow the system to regenerate for approximately 2 hours.

4. Once complete press the MENU button to return to the main menu.
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!IMPORTANT!

Do not use where water is microbiologically unsafe or with water of unknown quality without proper
disinfection before or after the filter/softener system.

Adding the Pelican Logo Sticker
1. Peel back plastic to remove it from the tank.

2. Place sticker in the desired location on the tank.
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Troubleshooting

Problem Solution

Water leaking at the top of the tank around the head. You may need to turn the head to tighten it. The tank 
head is installed hand-tight, do not overtighten the 
head (just turn it snug).

The tank leans to one side or is not level. If the tank is not level, lift the tank straight up 6 inches 
and tap it on the ground until the tank stands vertical. 
The bottom of the tank is round and the boot allows the 
tank to stand upright.

The Brine Tank has too much water or is not filling 
properly.

Check and tighten all fittings on Brine Tank and 
Electronic Head to ensure air is not getting into the 
Brine Tank Hose.

The system is backwashing but it is not using up any 
salt.

If the salt has bridged (too much salt has been added to 
the tank and it has formed a solid block of salt), shake 
the Brine tank until the block of salt breaks apart.

Unlevel
Tank

Boot

Unlevel
Tank

Boot

Level
Tank

Unlevel
Boot

!IMPORTANT!
Do not use where water is microbiologically unsafe or with water of unknown quality without proper
disinfection before or after the filter/softener system.
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Warranty
Pelican Limited Lifetime Warranty

Pelican Water ("Pelican") warrants to the end user ("customer") that its tanks (13" & smaller), in/out 
heads, bypass's, fittings, Natursoft media and housings ("Covered Items") will be free from defects in 
material and workmanship under normal use and service for the life of the system. No warranty is made 
with respect to defects or damaged due to neglect, misuse, alterations, accident, misapplication, physical 
damage, installation on water quality outside guidelines for system or damaged caused by fire, acts of 
God, or freezing.**

Pelican 7 Year Limited Warranty

Pelican Water ("Pelican") warrants to the end user ("customer") that its solid-state electronic heads 
("Covered Items") will be free from defects in material and workmanship under normal use and service 
for a period of 7 years.

Limitations and Responsibilities

Pelican’s obligation to the customer under these warranties shall be limited, at its option, to replacement 
or repair of Covered Items by these warranties, labor is not covered. Prior to return or repair of Covered 
Items, the customer must obtain a return goods authorization number from Pelican and at Pelicans option, 
return the Covered Items freight prepaid. Any Covered Item repaired or replaced under these warranties 
will be returned prepaid standard freight to the original point of shipment. Expedited freight options are 
available at customer expense.

No warranty is made with respect to defects or damaged due to neglect, misuse, alterations, accident, 
misapplication, physical damage, or damaged caused by fire, acts of God, or freezing. These warranties 
apply only to the original registered owner so long as the owner owns the home in which the unit was 
originally installed. Customer must register their system with Pelican within 90 days of purchase* in order 
to obtain a warranty. Warranty will discontinue after the unit is removed from the location where it was 
originally installed. Warranty begins on the date of delivery of product to the customer. Improper 
maintenance of system (i.e. not replacing filters or media) on time will be considered "neglect". 
Installation of any system on water conditions outside of or beyond the recommended specs of any system 
voids any warranty.

Pelican gives this warranty to the customer in lieu of all other warranties, express or implied, including 
without limitation any implied warranties of merchantability or fitness for a particular purpose or treatment 
of certain water and hereby expressly disclaims all other such warranties. Pelican’s liability hereunder shall 
not exceed the cost of the product. Under no circumstances will Pelican be liable for any incidental or 
consequential damages or for any other loss, damage or expense of any kind, including loss of use, arising 
in connection with the installation or use or inability to use the Covered Items or any water treatment 
system the Covered Items are incorporated into. These warranties are governed by the laws of the state of 
Florida and may change at any time without notice.

*Failure by California and Quebec residents to complete the product registration form does not diminish
their warranty rights.

**For all orders placed on or after June 3rd, 2011.
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Warranty Registration Form

Send in this Warranty Registration Form to validate your warranty or visit
www.PelicanWater.com to complete warranty registration form online.

Pelican Warranty Registration Form

Send To:

Pelican Water Systems
3060 Performance Circle, Suite 2
DeLand, FL 32724
Phone: 1-(877) 842-1635

Plumber’s Information (optional)

We like to recommend good plumbers throughout the USA and if you were happy with your installer please 
give us their information so we can pass it on as a courtesy. Thank you for your time.

Name of Plumbing Company used to install system: _____________________________________

Phone #: (_____)-__________________ of the Plumbing installer

Date Item(s) were Received: Order ID#: Model:

Dealer Purchased From:

Name:

Address:

City: State: Zip:

Model/Serial Number:



 
 
 
 
 
 
 
 
 
 

APPENDIX G 
WELL PUMPING INFLUENCE ESTIMATE for PROJECT WELL 
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