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SECTION 1 – INTRODUCTION 

HydroScience Engineers, Inc. (HydroScience) was retained by Acorn Environmental to prepare 
a feasibility study evaluating the regulatory, technical, and engineering issues associated with 
supplying water and handling wastewater from the Shiloh Resort and Casino Project (Project) 
proposed by the Koi Nation of Northern California. The objectives of this water and wastewater 
feasibility study are to:

Estimate the proposed Project’s water supply and wastewater disposal requirements;

Describe the facilities that would be required to supply the required water, and treat the 
required amount of wastewater; 

Develop a strategy for disposing of wastewater generated by the Project; and 

Identify applicable water and wastewater permitting issues for the proposed Project. 

This report evaluates these objectives for two development alternatives located at the project site. 
Alternative A – Proposed Resort and Casino Project consists of a resort hotel and casino, with 
event center and conference space, parking structure, and surface parking lots. Alternative B –
Reduced Intensity Resort and Casino Project plan consists of a smaller resort hotel and casino 
without event center or large ballroom and no surface parking lots. A third development alternative 
(non-gaming) was also evaluated which consists of a resort hotel, winery production facility, 
tasting room, and dining area and is identified as Alternative C – Proposed Resort and Winery 
Facility Project. This document describes each alternative’s water supply and wastewater
requirements, identifies projected flows and demands, and evaluates alternative effluent disposal 
strategies.

Sections 5 and 6 present a plan summarizing the facilities required to meet the more conservative 
objectives for Alternative A.

1.1 Proposed Project Site Alternatives 

The proposed Project would be constructed in an unincorporated area of Sonoma County just 
outside the Town of Windsor (Town) (Figure 1-1). The 68.6-acre (ac) parcel located at the 
intersection of East Shiloh Road and Old Redwood Highway would be brought into Trust as part 
of the proposed Project. A map showing the location of the site is shown in Figure 1-2.

The proposed land use on this parcel includes a new casino (excluded in Alternative C), hotel, 
parking, restaurants, and other associated facilities and are further described in Section 2.1.
Three separate programs, each comprising of different densities and facilities, will be evaluated 
as part of this analysis: Alternative A – Proposed Resort and Casino Project, Alternative B –
Reduced Intensity Resort and Casino Project and Alternative C – Proposed Resort and Winery 
Facility Project. See Appendix A for a full list of the proposed facilities.

www.hydroscience.com 
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1.2 Report Organization 

This report is divided into eight sections as described below. 

Section 1 – Introduction 

Section 2 – Project Alternatives 

Section 3 – Local Hydrogeology 

Section 4 – Background and Regulatory Issues 

Section 5 – Water Facility Requirements 

Section 6 – Wastewater Facility Requirements 

Section 7 – Recommendations 

Section 8 – References 
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SECTION 2 – PROJECT ALTERNATIVES 

This section provides a summary of each of the three program alternatives and the related water 
and wastewater facility requirements. For each program alternative, the following information is 
summarized: 

Water supply requirements; 

Wastewater generated, including discussions about influent water quality, treatment options, 
and effluent disposal options; and 

Recycled water.

Each alternative is individually described below. 

2.1 Program Alternatives 

There are two program alternatives that are considered in this feasibility study to understand the 
range of water and wastewater facility needs. Each program is summarized below: 

Alternative A: This program includes a total approximate footprint of 805,000 ft2, including a 
casino, multiple restaurants and bars, meeting rooms, 44,900 ft2 of ballrooms, a spa, and a 
400-room hotel. Approximately 183,100 ft2 of on-site parking spaces will be located on the 
site east of the gaming facility and would include a 3,692-count parking structure adjacent to 
paved surface parking. A map of the Alternative A program site plan is included as Figure
2-1.

Alternative B: This program includes a total approximate footprint of 554,000 ft2, including a 
casino, multiple restaurants and bars, meeting rooms, 12,400 ft2 of ballrooms, a spa, and a 
200-room hotel. This program would also include a 3,692-count parking structure adjacent to 
paved surface parking. A map of the Alternative B program site plan is included as Figure
2-2.

Alternative C: This program includes a total approximate footprint of 212,400 ft2, including a 
dining facility, hotel, spa, winery, and visitor center with a dedicated tasting area.
Approximately 109,700 ft2 of on-site parking will also be located east of the facilities. A map 
of the Alternative C program site plan is included as Figure 2-3.

2.2 Water Supply Requirements 

Existing water demands for the proposed project site include vineyard irrigation and single-family 
home use. Water usage was estimated based on a demand rate of 0.317 AF per year/acre and 
319 gpd/DU for vineyard irrigation and residential use, respectively. The demand rate for vineyard 
irrigation is discussed in Section 2.3.4.1. The residential water demand rate was based on the 
2011 Town of Windsor Water Master Plan estimate for future residential demands. Actual 
billing/metered data was not available. Table 2-1 compares the projected average annual 
demands for Alternatives A, B, and C with estimated existing usage for the proposed project site. 

www.hydroscience.com 
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Table 2-1: Comparison of Alternatives and Existing Site Demands 

Program Alternative Average Annual 
Demand (AFY)

Existing Usage 20

Alternative A 315

Alternative B 215

Alternative C 55

The average water demand, supplemented with recycled water, for Alternatives A, B, and C is 
shown in Table 2-2. The average water demand is expected to be representative of typical daily 
water use. Peak water demands, which would typically occur on the weekends, were calculated 
using similar methodology. 

Table 2-2: Projected Water Demands for Alternative A, B & C 

Program Alternative Parameter Projected Water 
Demands (gpd) 

Projected Water 
Demands with Recycled 

Water (gpd) 

Alternative A 
Average Daily Flow 278,000 170,000 

Peak Day Flow 402,000 294,000 

Alternative B 
Average Daily Flow 189,000 117,000 

Peak Day Flow 258,000 186,000 

Alternative C 
Average Daily Flow 48,000 19,000 

Peak Day Flow 64,000 35,000 

The experience of other similarly sized gaming and entertainment facilities has shown that water 
demands can be significantly reduced when recycled water is introduced as an alternative water 
supply source. Water supply requirements, including the use of recycled water, were calculated 
assuming recycled water would be utilized for toilet flushing, landscape irrigation, vineyard 
irrigation, cooling tower make-up and other approved non-potable uses under Title 22 regulations. 
Although it doesn’t apply to uses on Trust lands, the recycled water quality will be designed to 
produce the equivalent water quality to disinfected tertiary recycled water as defined by Title 22. 

Preliminary projections of the water supply needed to reliably meet water demand for both 
programs are summarized in Table 2-3. These projections are based on estimated average 
wastewater flows (see Table 2-5) and include a 20% allowance for system losses as well as a 
safety factor to ensure adequate supply. These are preliminary and for planning purposes only.

www.hydroscience.com 
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Table 2-3: Projected Water Supply Design Flows 

Program Alternative 
Water Supply 

Requirement without 
Recycled Water (gpm) 

Water Supply 
Requirement with 

Recycled Water (gpm) 

Minimum 
Recommended Firm 
Water Supply (gpm) 

Alternative A 300 225 300

Alternative B 200 150 200

Alternative C 50 30 50
Notes: 
1. Units of gpm = gallons per minute.
2. Reduction in water supply requirement is higher for Alternative A than Alternative B alternative since dual 

plumbing use and cooling tower demands are greater for the larger facility.

A “firm” water source is considered that which can be supplied by the system with the single 
largest source out of service, in a redundant system. The “firm” water supply is required 24 hours
a day, 365-day a year, and can meet the Maximum Day Demand for the project. Water system 
redundancy may be achieved in a variety of ways – in a groundwater system, multiple wells or 
another redundant source would normally be required. Diurnal peaks, fire flow, and other peak 
demands may be met with storage tanks.

www.hydroscience.com 
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In addition to the use of recycled water, the project alternatives are also expected to be designed 
and managed to minimize potable water usage. Recommended water conservation measures 
include low flow fixtures, voluntary towel re-use, central plant optimization, recirculating fountains 
or water features, high efficiency/water conserving appliances, etc. For restaurants, potable water 
can also be conserved, if only served to patrons who request it. To facilitate this, sub-metering of 
water for each of the uses within the Project will discourage waste and help identify areas where 
consumption can be reduced. Employee training and participation, regular maintenance, and 
customer education are all expected to also help reduce water use.

Fire flow requirements (or guidelines) are set by the local fire authorities, based on the building’s 
use and classification. Storage requirements for casinos are generally controlled by fire protection 
requirements, and not by domestic peaking requirements. Storage requirements will be 
determined upon issuance of the fire flow and duration requirement from the local fire authority. 
Fireflow requirements for a large facility such as this can be as much as 8,000 gpm for 4 hours 
with up to 75% reduction (reduced to 2,000 gpm for 4 hours) for automatic fire sprinklers. 

2.2.1 Water Supply 

The Project will require both a potable and irrigation water supply for use within the Project.
Potable water could be obtained through the construction of on-site groundwater wells. It was 
noted that there are already multiple on-site wells used for irrigation with capacities ranging up to 
over 600 gpm, though it is unclear whether these wells are suitable for use as a potable water 
supply well. Irrigation water could be obtained either through reuse of effluent from the proposed 
onsite wastewater treatment plant (WWTP) as recycled water, use of the existing onsite irrigation 
well, or use of potable water. 

It is expected that groundwater is available within the Project site based on recent investigations
at Esposti Park. Esposti Park has both an existing Town irrigation well as well as a standby 
potable water supply well. The potable water supply well is not currently active; however, the 
Town has evaluated the thickness and productivity of the deeper sedimentary units at the existing 
well location and documented those results in the Windsor Groundwater Well Installation and 
Testing Report prepared in September 2010 and included as Appendix B as well as the Town of 
Windsor and Windsor Water District Esposti Supply Well Redevelopment, Pumping Test and 
Treatment Feasibility Study (October 3, 2017), included as Appendix C. Based on these 
evaluations, discussed further in Section 3.3.1, it is estimated that a new on-site potable water 
supply well can reliably produce 400 gpm. 

For any onsite groundwater well, it is likely that groundwater treatment will be required to remove 
arsenic and manganese. The number of wells required would be dependent on the capacity of 
each new groundwater well. At a minimum, sufficient capacity would be required to meet the 
maximum day demand with the largest source out of service. One potential primary groundwater 
well location is shown on Figure 2-4. The anticipated well capacity, location and operating 
strategy would be developed further during the design phase. Additional information about 
groundwater supplies is included in Section 4.1.

www.hydroscience.com 
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2.3 Wastewater 

This section identifies the expected strength of influent wastewater, describes existing wastewater 
treatment facilities, and identifies the wastewater treatment options explored for Alternative A.
Projected wastewater flows and the proposed WWTP process train are also identified.

2.3.1 Influent Water Quality 

The quality of influent water for gaming facilities differs from the quality of domestic sewage. This 
section provides background on the typical quality of influent water at gaming facilities and 
identifies the facilities required to treat it. 

Traditional wastewater treatment options, such as primary clarifiers, activated sludge, 
conventional filtration, and disinfection, were not considered as WWTP options due to the limited 
proposed treatment area layout.

Typical gaming facility wastes have higher BOD and TSS values compared to domestic 
wastewater, as identified in Table 2-4. Shock loadings are also typical of gaming facility 
wastewater. Weekend flows are much higher than weekday flows, and evening flows are higher 
than daytime flows. This assumption is based on the higher utilization of similar facilities outside 
of normal business hours. Other similar facilities also experience increased utilization of the 
casino facilities during evenings and on the weekend. 

Table 2-4: Typical WWTP Influent Water Quality 

Parameter Units Alternative A Typical Domestic Sewage 

BOD mg/L 450-600 200-300 

TSS mg/L 450-600 200-300 

Any wastewater treatment process selected for use must be able to handle the high strength 
waste and react well to wide variations in flow.

2.3.2 Capacity 

Average weekday and peak weekend flows for Alternative A, B, and C were obtained from 
analysis of similar facilities.

2.3.2.1 Alternative A and B 

Real-time data from similar facilities and previous project wastewater flow projections were 
compared and the most conservative was used to estimate the unit flows for the proposed Project.
An occupancy level factor was used to estimate flows during daytime and evening hours for a 
typical weekday and weekend. The average day flow was estimated using the weighted average 
of the weekday and weekend estimated flow projections. These projections are based on the 
Alternative A and Alternative B space program provided by Acorn. Table 2-5 summarizes the 
projections of wastewater volumes generated by Alternative A. Table 2-6 summarizes the 
projections of wastewater volumes generated by Alternative B. For the full flow projection table 
see Appendix A.

www.hydroscience.com 
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Table 2-5: Projected Wastewater Flows for Alternative A 

Area Description 
Estimated Occupancy 

Number Units gpd/Unit 

Wastewater Flow (gpd) 

Wt. Average Weekend 

Casino Gaming and Support Areas 114,345 SF 0.6 38,000 51,000 

Retail 2,250 SF 0.05 60 80

Coffee Shop 2,750 SF 2.6 4,000 5,000 

Food Hall 465 Seats 60 15,000 21,000 

Restaurants (5) 1,240 Seats 70 48,000 65,000 

Bars (2) 17,755 SF 0.7 6,000 8,000 

Lounges (2) 29,285 SF 0.5 7,000 10,000 

Service Bar/Unassigned 19,815 SF 0.1 1,000 1,000 

Event Center 2,800 Seats 35 34,000 59,000 

Ballroom (2) 44,900 SF 0.75 10,000 24,000 

Spa 13,930 SF 0.1 1,000 1,000 

Hotel 400 Rooms 250 53,000 70,000 

Support Facilities1 1 LS 14,000 19,000 

Total Wastewater Generated 232,000 335,000
Notes: 
1. Support facilities are lump sum values for back-of-house for Casino and hotel combined.
2. All flows are rounded to the nearest 1,000 gpd. 
3. Total wastewater generated sum may be off due to rounding of individual facility wastewater generated. 
4. Weighted average is the sum of the weekday flows over four days plus the sum of the weekend flows over three 

days divided by seven days.

Based on the wastewater generation rates identified in Table 2-5, the WWTP must have the 
capability to treat and/or convey the Project’s maximum weekend demand of approximately 
335,000 gpd.

www.hydroscience.com 
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Table 2-6: Projected Wastewater Flows for Alternative B 

Area Description 
Estimated Occupancy 

Number Units gpd/Unit 

Wastewater Flow (gpd) 

Wt. Average Weekend 

Casino Gaming and Support Areas 114,345 SF 0.6 38,000 51,000 

Retail 2,250 SF 0.05 60 80

Coffee Shop 2,750 SF 2.6 5,000 6,000 

Food Hall 465 Seats 60 15,000 21,000 

Restaurants (5) 1,240 Seats 70 48,000 65,000 

Bars (2) 17,755 SF 0.7 6,000 8,000 

Lounges (2) 20,735 SF 0.5 5,000 7,000 

Service Bar/Unassigned 19,815 SF 0.1 1,000 1,400 

Ballroom 12,400 SF 0.75 3,000 7,000 

Spa 13,930 SF 0.1 1,000 1,000 

Hotel 200 Rooms 250 26,000 35,000 

Support Facilities1 1 LS 10,000 13,000 

Total Wastewater Generated 158,000 215,000
Notes: 
1. Support facilities are lump sum values for back-of-house for Casino and hotel combined.
2. All flows are rounded to the nearest 1,000 gpd. 
3. Total wastewater generated sum may be off due to rounding of individual facility wastewater generated. 
4. Weighted average is the sum of the weekday flows over four days plus the sum of the weekend flows over three 

days divided by seven days.

Based on the wastewater generation rates identified in Table 2-6, the WWTP must have the 
capability to treat and/or convey the project’s maximum weekend demand of approximately 
215,000 gpd.

2.3.2.2 Alternative C 

Wastewater flow projections for Alternative C were estimated using the same method as 
presented in Section 2.3.2.1 for Alternative A and B, except for the winery. Alternative C 
projections are based on the space program provided by Acorn. 

The estimation of wastewater flows generated by the wine-making process was based on real-
time data and experienced personnel from similar facilities. The quantity of process wastewater 
generated is approximately proportional to the number of cases of wine produced annually. To 
calculate the total annual estimated wastewater flow, the number of cases is then multiplied by 
the efficiency of the processes; larger wineries tend to have more efficient processes. The 
approximate efficiencies are: 

Small Wineries (less than 20,000 cases/year) – 7 gal/case 
Medium Wineries (20,000-50,000 cases/year) – 4.8 gal/case 
Large Wineries (greater than 50,000 cases/year) – 2.5 gal/case 

Acorn has identified the proposed winery as a small facility with a proposed production of 15,000 
cases per year. Since this would be a new facility, we would expect the efficiency of production 

www.hydroscience.com 
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to be better than an existing or older facility, thus the efficiency ratio used for the calculation of 
winery flows is 4.8 gallons per case. 

Most of the water use, and wastewater generation, occurs during the crush season. Crush season 
is typically between September and November and is based on the climate, which varies from 
year to year – hotter weather typically results in an earlier crush season. For this analysis, it was 
assumed that the crush season occurred in October as the worst-case scenario for the facility 
since precipitation is beginning to increase thus irrigation demand is decreasing and seasonal 
surface water discharge is limited for this month. It was also assumed that 90% of the annual 
process wastewater flow for the winery occurs during the crush season, while the remaining 10%
is distributed over the remainder of the year. 

The length of the crush season also varies by winery size – smaller wineries have a shorter crush 
season because they are crushing a smaller quantity of grapes. Small wineries can spend one to 
two weeks crushing, while larger wineries can extend to two months. For this analysis, it was 
assumed that crush would occur within one month. 

Anticipated crush flows were applied to the month of October and the average daily wastewater 
flow was calculated by dividing the total crush season flows by 31 days. Average daily wastewater 
flow for the remainder of the year (non-crush season) was calculated by dividing the remaining 
flow by the remaining number of days in the year – 11 months (334 days) for this analysis.

Alternative C projections for wastewater volumes generated are summarized in Table 2-7.
Wastewater volumes for the winery represent typical flow during crush season. 

Table 2-7: Projected Wastewater Flows for Alternative C 

Area Description 
Estimated Occupancy Wastewater Flow (gpd) 

Number Units gpd/Unit Wt. Average Weekend 

Dining 4,700 SF 2.6 6,700 9,200

Winery5 20,000 SF 2,200 2,200 

Visitor Center 2,500 SF 0.05 70 90

Tasting Room 2,500 SF 0.3 400 600

Spa 14,000 SF 0.1 1,000 1,300

Hotel 200 Rooms 250 26,400 35,000 

Lobby 5,000 LS 3,300 5,000 

Total Wastewater Generated 40,100 53,400
Notes: 
1. All flows are rounded to the nearest 1,000 gpd. 
2. Total wastewater generated sum may be off due to rounding of individual facility wastewater generated. 
3. Weighted average is the sum of the weekday flows over four days plus the sum of the weekend flows over three 

days divided by seven days. 
4. The visitor center (building area of 5,000 SF) includes a section for a tasting area. The tasting area is assumed 

to be 50% of the visitor center area building space. 
5. The winery flow projections represent typical average daily flow during crush season for one month. The water 

balance reflects the wastewater flow variation by month.

Based on the wastewater generation rates identified in Table 2-7, the WWTP must have the 
capability to treat and/or convey the project’s maximum weekend demand of approximately 
53,400 gpd.
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2.3.2.3 Summary of Alternative WWTP Design Flows 

Based on the weekend capacity, Table 2-8 identifies the proposed design flows for the WWTP 
for Alternative A, B, and C. The design flows are higher than the projected flows in order to provide 
a safety factor for design to account for the typical diurnal variation. Additional storage will also 
be provided for equalization of the peak daily flows.

Table 2-8: WWTP Design Flows for Alternative A, B & C 

Program Alternative Parameter Projected Wastewater 
Flow (gpd) Design flow (gpd) 

Alternative A 
Average Daily Flow 232,000 300,000 

Average Weekend Flow 335,000 400,000 

Alternative B 
Average Daily Flow 158,000 200,000 

Average Weekend Flow 215,000 300,000 

Alternative C 
Average Daily Flow 40,100 50,000 

Average Weekend Flow 53,400 75,000 

The wastewater treatment facilities for Alternative A and Alternative B must be designed with a 
wastewater treatment capacity of 400,000 and 300,000 gpd, respectively. For Alternative C, 
wastewater treatment facilities must be designed with a treatment capacity of 75,000 gpd.

2.3.3 Wastewater Treatment Facilities 

Treatment for wastewater from the proposed alternatives would require the construction of an on-
site WWTP to provide primary, secondary, and tertiary treatment of on-site sewage for both reuse 
and discharge on-site. The proposed location for an on-site WWTP is in the southeast corner of 
the property. However, there are significant space limitations within the site that require any 
wastewater treatment process to provide high quality effluent on a small footprint.

A proposed on-site WWTP treatment process for Alternative A would include: 

Coarse Screening Facility 

Influent Pump Station 

Headworks 

Equalization 

Packaged Immersed Membrane Bioreactors (MBRs) 

UV Disinfection & Chlorination 

Sludge Storage and Dewatering Station 

Plant Drain and Supernatant Return Pump Station 

Effluent Pump Station, and 

Operations Building 
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This treatment process was selected for various reasons, including: 1) the desire for a small 
footprint for an on-site WWTP, 2) the proven effectiveness of this process at other similar facilities, 
and 3) the production of high-quality effluent suitable for reuse and discharge. The justification for 
selection of the MBR treatment process is summarized below. A proposed location for the 
different alternative wastewater facilities is shown in Figure 2-1, Figure 2-2 and Figure 2-3.

MBRs have successfully treated wastewater for similar-sized gaming facilities with discharge 
permits at other local gaming facility sites. The MBR treatment process is a tertiary treatment 
process similar to an activated sludge treatment plant, but with membranes immersed in an 
aeration basin. A typical MBR system consists of an anoxic tank for denitrification of the plant 
influent, followed by an aeration tank for oxidation of organic matter and nitrification. Membrane 
cartridges are suspended at the effluent end of the aeration tank. The membranes have a pore 
size in the sub-micron range, and are able to filter out most of the coliform bacteria and solids.
Water is drawn through the membranes by blowers, which pull a slight vacuum and force this 
permeate into the center of the spaghetti-strand shaped membranes. Solids are left in the aeration 
tank for recirculation to the anoxic zone and/or wasting to solids handling process(es).

Effluent from these types of MBR plants typically contain no suspended solids and have a turbidity 
of less than 0.2 NTU. This treatment typically results in producing MBR effluent of excellent 
quality. The MBR process also provides aeration, nitrification, and denitrification processes within 
a compressed footprint. These processes have the effect of producing effluent with a neutral pH, 
lower nitrogen concentrations, and lower phosphorous concentrations than alternative tertiary 
treatment processes.

The MBR treatment process is capable of producing effluent meeting the Title 22 coliform bacteria 
effluent requirements without the use of chlorine or other common disinfectants. Other tertiary 
treatment systems typically require a disinfection process to meet the effluent coliform 
requirement. However, in order to comply with treatment and water reuse regulations, both a UV 
disinfection and chlorine disinfection processes will be provided downstream of the MBR 
processes. 

Although the MBR treatment process is somewhat sophisticated, it is relatively simple to operate 
and maintain due to the absence of traditional WWTP components such as clarifier mechanisms 
or drives. In addition, there is a long history of effectiveness at similar facilities.

Operation: Typically, wastewater will flow by gravity from the facilities through a grease 
interceptor, coarse screening facility, and then into an influent pump station. The coarse screening 
facility would remove larger solids and debris that are typically found in Casino/hotel sewage. The 
influent pump station will lift the wastewater to the plant headworks facilities through a pressurized 
sewer main. After passing through the headworks, wastewater will flow by gravity to the influent 
distribution channel. The distribution channel will be used to distribute wastewater to the parallel 
MBR trains. Each train will be equipped with an anoxic basin and an aeration basin to provide 
oxidation, nitrification, and denitrification. Water will flow out of the aeration basin and into a 
membrane chamber that will be shared by both process trains. Permeate will be extracted through 
the membranes and conveyed to either the UV disinfection or chlorine disinfection processes.
Water intended for reuse on-site for Title 22 purposes will be chlorinated with sodium hypochlorite.
Water intended for discharge to the creek will be UV disinfected. The proposed wastewater flow 
diagram is shown in Figure 2-5.
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2.3.4 Effluent Disposal 

The on-site WWTP will treat wastewater to a tertiary level and allow the Project to consider a wide 
range of effluent disposal options. Tertiary treatment is typically defined as a process that has 
undergone primary treatment consisting of a gravity settling process, secondary treatment 
consisting of a biological process, and tertiary treatment consisting of both a filtration and a 
disinfection process. These treatment processes can be combined into one process spanning the 
different types of treatment.

Recycled water will be used in the casino/hotel restrooms for toilet and urinal flushing that will 
meet Title 22 criteria. Although the use of recycled water in the restrooms of the casino/hotel is 
on Trust lands, the recycled water quality will be designed to produce the equivalent water quality 
to disinfected tertiary recycled water as defined by Title 22. In general, this quality of recycled 
water is approved for all approved non-potable uses in the state of California. 

Recycled water will also be used for cooling tower makeup. Using treated effluent for cooling 
tower makeup will help reduce storage requirements through cooling tower drift, evaporation 
system leakage losses, and blowdown. The brine generated as a byproduct of the recycled water 
treatment will be hauled offsite. The East Bay Municipal Utility District (EBMUD) accepts and 
treats a variety of liquid and solid wastes and offers a convenient disposal location 24 hours a 
day, seven days a week, 365 days a year. Other common disposal alternatives include 
evaporative ponds, disposal to ocean, deep well injection, incineration, additional treatment to 
concentrate waste, etc. Given the limited area for additional treatment or evaporative ponds, it is 
anticipated that the brine will be disposed of off-site. Estimation for brine volume, concentration, 
and disposal will be determined based on source water quality, generated wastewater volume 
and quality, and specific treatment components.

In order to evaluate other wastewater disposal strategies, the following assumptions were made: 

Recycled water use on-site will be maximized. 

The Project must identify a reliable wet season disposal method. 

The Project must comply with all applicable regulatory requirements. 

Permitting Requirements: The new on-site WWTP will be located on Trust lands. Thus, project 
permitting will be regulated by the United States Environmental Protection Agency (USEPA). The
USEPA is expected to implement the equivalent standards that would be adopted by the Regional 
Water Quality Control Board for discharges onto state lands, as defined by the Basin Plan. For 
additional information on the expected permitting requirements, the reader is referred to Section 
4.2.

The following three potential methods of wastewater discharge are further discussed in this 
section: 

Vineyard and landscape irrigation 

Seasonal surface water discharge 

Seasonal storage pond 

The beneficial uses of the potential receiving waters will also be identified because these uses 
must be maintained and protected from potential pollutants. 
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2.3.4.1 Vineyard and Landscape Irrigation 

The primary criteria used to determine the required landscape irrigated acreage are 
evapotranspiration (ET) rates and precipitation information. Water demands per acre of irrigated 
area are calculated for each month based on evapotranspiration (ET) rates and precipitation 
records with an additional factor to account for a very wet year. This monthly demand is then used 
to calculate an annual disposal capacity per acre in such a wet year.

ET Rates: ET is a measure of water usage by a particular plant or crop, and is a function of the 
net solar radiation, air temperature, wind speed, and vapor pressure in a particular location.
Evapotranspiration rates for a specific crop in a specific location are calculated on a monthly basis 
by the following equation: 

where: 

ET0 = Normal year reference crop evapotranspiration rate for a given geographic location 
(California Department of Water Resources [DWR], California Irrigation 
Management Information System [CIMIS] database) 

kc = Crop coefficient for a given crop (DWR Leaflets) 

For this Project, reference crop normal year evapotranspiration rates (ET0) for the CIMIS station 
closest to the area were obtained from the DWR CIMIS database. Crop coefficients for cool 
weather turf grasses were obtained from University of California, Division of Agriculture and 
Natural Resources Center for Landscape and Urban Horticulture. Calculated ET rates and 
irrigation demands are shown in Table 2-9.

Precipitation: Precipitation data was obtained from the National Oceanic and Atmospheric 
Administration’s (NOAA) online database using the closest station to the Project site. Monthly 
rainfall values from 1999 through the present were averaged to obtain typical monthly rainfall 
data.

Estimated Unit Irrigation Demands: Typical monthly unit irrigation demands for turf grasses are 
summarized in Table 2-9 and were calculated using the following formula: 

where: 

ID = Irrigation demand in inches 

ET = Evapotranspiration for turf grasses 

P = Average precipitation, NOAA 

ep = Precipitation irrigation efficiency, 0.95. Assumes 0.5% of rainfall during growing 
season is lost to evaporation, runoff, etc. 

lr = Loss Rate, equal to 1.05. This assumes that approximately 5% of the applied 
water passes through the grass root zone and is lost. 
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ei = Irrigation efficiency, varies throughout the year between 0.60 in the summer and 
0.95 in the winter. This assumes that 5-40% of the applied irrigation water is lost 
to the environment. For planning purposes an irrigation efficiency of 0.80 was 
used. 

Table 2-9: Typical Irrigation Demands for Regional Turf Grasses 

Month ET (Inches) P (Inches) ID (Inches) ID (Feet) 

January 0.78 5.35 0.00 0.00 

February 1.24 5.61 0.00 0.00 

March 2.17 3.92 0.00 0.00 

April 4.01 1.88 2.79 0.23 

May 5.15 0.92 5.55 0.46 

June 6.04 0.24 7.61 0.63 

July 6.04 0.01 7.91 0.66 

August 5.27 0.01 6.91 0.58 

September 4.11 0.14 5.21 0.43 

October 2.20 2.00 0.27 0.02 

November 1.07 3.16 0.00 0.00 

December 0.72 6.75 0.00 0.00 

Total 38.81 30.00 36.26 3.02
Notes: 

1. The irrigation demand shown is for average rainfall. A lower irrigation demand was used in the 100-year 
annual precipitation event.

As shown, above, in Table 2-9, the typical annual unit irrigation demand for grasses is estimated 
at 36.3 inches or 3.02 feet.

Vineyards use much less water than turf grasses. To estimate irrigation demands for vineyards, 
local vineyard irrigation sources containing typical irrigation rates for Windsor, Carneros, Napa, 
and Sonoma County were consulted. For the purpose of this document, annual demands for 
vineyards were estimated to be 0.317 AF per acre. 

Sizing: The irrigated areas are limited by the proposed Project site plan for Alternative A and 
Alternative B. The irrigated areas include on-site landscaping for the proposed Project and no 
capacity to expand or increase irrigation areas is available unless vineyard area is reduced (and 
replaced with a crop with a higher ET) or an off-site landscaped area alternative is identified.
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2.3.4.2 Surface Water Discharge 

For discharge of treated wastewater to the Russian River or its tributaries, a NPDES discharge 
permit is required. Any discharge to the Russian River and tributaries would be regulated by the 
RWQCB. Discharge to the creek would involve applying for a NPDES permit, which allows 
discharges to surface water in accordance with the Federal Clean Water Act and applicable 
provisions of the Water Quality Control Plan for the North Coast Region (Basin Plan). It is 
understood that the Basin Plan requirements do not apply to Tribal lands. However, the proposed 
effluent limitations identified in this Section are consistent with the Basin Plan. 

The amount of effluent discharge allowed by the Basin Plan is typically limited to a percentage of 
the measured streamflow in the Russian River at the point of discharge. The initial permit point of 
the compliance would probably be granted based on conditions at the actual point of discharge.
In all local discharge permits reviewed in this document, the existing USGS flow gauging station 
most representative of the flow in the receiving water was used for the purposes of complying 
with Basin Plan mandated limitations for flow. The most likely flow monitoring location would be 
at the USGS gauging station at Mark West Creek (USGS #11466800). The gauging station is 
shown on Figure 2-6. Gauging station #11466800 is the station closest to the Project site and 
directly downstream of the proposed discharge location near Mirabel Heights, CA. Historical flow 
data for gauging station #11466800 is shown in Table 2-10. This is the most practical site to 
determine flows, since data has been collected for over five years, and real-time data is available.
This gauging station is located downstream of the confluence of Windsor Creek and Mark West 
Creek. Based on flow records obtained from this station, it is feasible to meet a 1% dilution 
requirement based on the project makeup and proposed wastewater treatment and disposal 
facilities using data from this station as the basis for the flow limitation in the Project’s NPDES
permit.

To comply with the surface water rate discharge flow limitation, it is expected that the WWTP will 
need to limit effluent discharge to Pruitt Creek to 1% of the measured flow in Mark West Creek at 
USGS Gauging Station #11466800 near Mirabel Heights, CA.
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Seasonal Surface Water Discharge 

Seasonal surface water discharge means the utilization of different effluent disposal options 
during the dry and wet seasons to address local season-specific regulatory and environmental 
concerns. The use of different seasonal effluent disposal options is a common practice in the 
State of California. The disposal locations would be utilized only during the wet season. The wet 
season and dry season discharge methods are defined below. 

Dry season (May 15 through September 30): Disposal through a combination of on-site 
recycled water use for landscape irrigation, cooling towers, toilet flushing, and vineyard 
irrigation.

Wet season (October 1 through May 14): Disposal through a combination of the dry season 
uses, and surface water discharge. 

The RWQCB prohibits effluent discharges from WWTPs to the Russian River and its tributaries 
between May 15 and September 30 in their Basin Plan due to significant seasonal flow variations 
for the Russian River tributaries during the summer and winter months. Their goal was to ensure 
that these water bodies do not become effluent dominated streams. Discharges during the wetter 
winter months (October 1 to May 14) when flows are higher are typically allowed to be a certain 
percentage of the average daily streamflow. It is likely that any new WWTP discharge would be 
subject to similar seasonal discharge requirements. It is not expected that year-round discharges 
to a tributary of the Russian River would be permitted by the USEPA under any circumstances as 
the USEPA typically permits projects discharging onto trust lands in a similar manner as the 
RWQCB. The Basin Plan also limits discharges of wastewater effluent to a percentage of the 
streamflow at the point of discharge. Although the proposed discharge location is more than 5.5 
miles from an active USGS gauging station, historical streamflows are known and can be used 
as a basis for streamflow data. However, the percentage of the total streamflow the USEPA will 
allow the Project to discharge is unknown.

The monthly streamflow statistics for the USGS gauging station at Mark West Creek are 
presented in Table 2-10. From this data, it is apparent that discharges immediately before and 
after the summertime months (May and October) may be limiting for the project, and that 
streamflow rates are highly variable from year to year. For conservatism, the water balance used 
for this Project utilizes the dry year averages (2012-2015) for projecting the allowable 1% 
discharge to Pruitt Creek. Thus, for any discharge scenario developed for the Project, backup 
contingency plans should be developed for low flow conditions. Table 2-10 suggests that at a 
minimum, discharge of at least 72,000 gpd could be permitted in Pruitt Creek during the month of 
October, with more allowed during the wetter winter months.
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Table 2-10: Daily Average Streamflow at USGS Gauging Station #11466800 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2005 14 37 1,516 

2006 1,317 487 1,585 1,282 83 29 12 7 4 10 52 315

2007 72 815 194 88 35 9 3 2 2 26 16 159

2008 1,369 719 101 35 14 5 2 0 0 2 36

2009 29 39 11 3 1 0 13 56

2010 41 11 4 2

2011 21 26 15

2012 360 73 841 353 41 11 3 1 1 5 164 1,497 

2013 157 57 48 73 15 15 7 2 2 1 5 10

2014 5 807 343 308 19 6 1 0 4 3 22 1,368 

2015 60 404 42 37 14 5 1 0 0 0 2 127

2016 964 141 1,461 78 30 8 1 0 0 64 193 794

2017 2,525 2,426 364 461 57 18 5 2 1 1 74 24

2018 305 53 653 491 38 12 3 2 1 7 62 175

2019 821 2,234 1,385 268 161 37 9 3 1 1 7 347

2020 241 81 35 61 29 5 1 0 0 0

Avg. Monthly, 
cfs 633 691 588 275 45 15 4 2 1 11 51 493

Avg. Monthly, 
MGD 409 447 380 178 29 10 3 1 1 7 33 318

Calculated 1% Daily Flow Values (gpm) 

1% of Avg.
Monthly 2,840 3,103 2,637 1,234 200 0 0 0 0 50 227 2,211 

Notes: 
Blank cells signify monthly flow data is incomplete. Blank readings are not counted in calculating average flows. 

Beneficial Uses of Potential Receiving Waters 

The receiving water, Pruitt Creek, is a tributary of the Russian River. The North Coast RWQCB 
assigned existing and potential beneficial uses to Mark West Creek and to the Russian River.
Beneficial uses that are assigned to a surface water are applicable to its tributaries. Any surface 
water discharge by the Project to Mark West Creek would be designed to comply with the 
beneficial uses and water quality objectives of that water body, as well as the Russian River. It 
is understood that the Basin Plan requirements do not apply to Tribal lands. 

Beneficial uses for both Mark West Creek and the Russian River are listed in Table 2-11.
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Table 2-11: Beneficial Uses of Mark West Creek and Russian River 

Beneficial Uses Category 

MUN Municipal and Domestic Supply E

AGR Agricultural Supply E

IND Industrial Service Supply E

PRO Industrial Process Supply P

GWR Groundwater Recharge E

FRSH Freshwater Replenishment E

NAV Navigation E

POW Hydropower Generation P

REC1 Water Contact Recreation E

REC2 Non-Water Contact Recreation E

COMM Commercial and Sport Fishing E

WARM Warm Freshwater Habitat E

COLD Cold Freshwater Habitat E

WILD Wildlife Habitat E

RARE Rare, Threatened, or Endangered Species E

MIGR Migration of Aquatic Organisms E

SPWN Spawning, Reproduction, and/or Early Development E

SHELL Shellfish Harvesting P

EST Estuarine Habitat E

AQUA Aquaculture P
Source: Basin Plan, updated June 2018, North Coast Region. 
Notes: 
E = Existing beneficial uses 
P = Potential beneficial uses 

Existing beneficial uses are uses as they exist at the present time, while potential uses are uses 
that: 

May have existed prior to November 1975; 

Are attainable via future plans; 

Conditions make future use likely; 

Have identified the water as a potential source of drinking water based on the quality and 
quantity available; 

May be classified as an existing use after future review; or 

Are listed as future water quality goals for possible use.
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Beneficial uses of Waters of the United States are uses that must be protected against water 
quality degradation, and reflect the demands on the water resources for this stream. Water quality 
objectives for Mark West Creek are based on the identified beneficial uses. Some of these water 
quality objectives are summarized in Table 2-12.

Table 2-12: Water Quality Objectives of Receiving Waters 

Parameter Description 

Color Water shall be free of coloration that causes a nuisance or adversely affects beneficial uses. 

Taste & Odor 

Water shall not contain taste or odor producing substances in concentrations that impart 
undesirable tastes or odors to fish flesh or other edible products of aquatic origin, or that 
causes nuisance or adversely affect beneficial uses. 

For waters designated MUN, chemical constituents, radionuclides, and pesticides shall not be 
present at levels prohibited by the drinking water standards set forth in Title 22 of the 
California Code of Regulations. 

Turbidity Shall not be increased more than 20% above naturally occurring background levels. 

Bacteria 

In waters designated REC-1, the median fecal coliform concentration on a minimum of not 
less than five samples for any 30-day period shall not exceed 50 per 100 mL, nor shall more 
than ten percent of the total samples during any 30-day period exceed 400 per 100 mL. 

In waters designated SHELL, the fecal coliform concentration throughout the water column 
shall not exceed 43 per 100 mL for a 5-tube serial dilution, or 49 per 100 mL for a 3-tube 
serial dilution. 

Temperature At no time or place shall the temperature of any waters designated COLD or WARM be 
increased by more than five degrees Fahrenheit. 

Chemical 
Constituents, 
Radioactivity, 
and Pesticides 

For waters designated MUN, chemical constituents, radionuclides, and pesticides shall not be 
present at levels prohibited by the drinking water standards set forth in Title 22 of the 
California Code of Regulations. 

Other 
Parameters 

The following are prohibited in concentrations that cause nuisance to or adversely affect 
beneficial uses: floating material, suspended material, suspended sediment, settleable 
material, oil and grease, biostimulatory substances. 

Discharges containing toxic substances, pesticides, chemical constituents, or radioactivity in 
concentrations that impact beneficial uses are prohibited. 

Source: Basin Plan, updated June 2018, North Coast Region. 

2.3.4.3 Seasonal Storage Pond 

The seasonal storage pond would be used to seasonally store WWTP effluent until it can be 
reused on-site or discharged to the surface water discharge. The regulatory requirements for the 
operation of seasonal storage ponds are typically minor, and the primary consideration is the 
disposition of the effluent contained therein. The ponds would need to be lined with a 
impermeable material such as clay or an impermeable plastic liner to minimize percolation into 
the groundwater. It is also suggested that any seasonal evaporation ponds be located 
downgradient from any proposed water supply well used for the Project and outside of the 100-
year flood plain. There is expected to be sufficient area for pond(s) to be sited outside of the 100-
year floodplain. If any pond were to be located within the 100-year floodplain, it would need to be 
bermed with adequate freeboard to bring the pond high water level above the 100-year flood level. 

Seasonal storage ponds are sized according to the volume of disposal via all methods previously 
described (irrigation and surface water discharge) and the remaining carry-over volume required 
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from month to month. Seasonal storage ponds would be significantly upsized if it were determined 
that the Project either could not or is limited in its ability to discharge wastewater effluent on-site.

2.3.4.4 Effluent Disposal Summary 

The preferred methods for effluent disposal would include seasonal surface water discharge, 
maximizing on-site recycled water use including vineyard and landscape irrigation, and use of 
seasonal storage ponds. Provided is a description of each option under Alternative A and 
Alternative B:

Alternative A 
Option 1: During the dry season, effluent from the on-site WWTP would be recycled and used 
on-site for dual plumbed and cooling tower makeup, as well as for landscape and vineyard 
irrigation at agronomic rates. Effluent that could not be used for either purpose would be 
stored in the seasonal storage pond.
During the wet season, effluent from the on-site WWTP would be recycled and used on-site 
for dual plumbed and cooling purposes, discharged on-site to Pruitt Creek, stored in on-site 
seasonal storage ponds, and used to irrigate the vineyards and landscaping at agronomic 
rates. The landscaped areas and vineyard would be irrigated by pumping effluent out of the 
seasonal storage pond. Effluent stored in the seasonal storage pond would be discharged to 
Pruitt Creek, tributary to the Russian River, in accordance with flow limitation requirements. 

Option 2: Similar to Option 1, except that seasonal storage would be accomplished with a 
closed tank. The primary objective is to reduce the storage footprint such that it may fit within 
the proposed water treatment site. A tank will have a smaller footprint but will be a taller 
facility. Since evaporation loss would not occur in a closed tank, this option means a larger 
storage volume required overall. 

Option 3: Similar to Option 1 with the addition of 11 acres of off-site irrigation for effluent 
disposal and consequently reduced seasonal storage volume required. 

Option 4: Similar to Options 2 and 3, which includes a seasonal storage tank, and the addition 
of 11 acres of off-site irrigation for effluent disposal and consequently reduced seasonal 
storage volume. Since evaporation loss would not occur in a closed tank, this option means 
a larger storage volume required over Option 3.

Option 1 and 2 strategy assumes that the Project will be able to dispose of effluent only within the 
project site. The second effluent disposal strategy (Option 3 and 4) assume that effluent will be 
disposed of to offsite turf irrigation (yet to be identified) in addition to all other disposal methods 
listed. Option 2 and 4 assume a closed tank will be used for seasonal storage versus an open 
storage pond. Table 2-13 summarizes conceptual estimates of the seasonal storage 
requirements and disposal requirements for the four effluent disposal strategies for Alternative A.
These estimates are preliminary and are for planning purposes only. 

The Alternative A storage pond, closed tank option and disposal areas for the wet season 
discharge and wet season storage are shown in Figure 2-7 through Figure 2-10. Portions of the 
areas identified for vineyards are within the 100-year flood zone. This, however, is not expected 
to be an issue, during periods of rain since it is assumed that the vineyards will not be irrigated 
during the wet season. 
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Table 2-13: Estimated On-Site Seasonal Disposal Requirements for Alternative A 

Seasonal 
Disposal 
Strategy 

Landscape 
Irrigation (AF) 

Vineyard 
Irrigation (AF) 

Offsite 
(AF)

Surface Water 
Discharge (AF) 

Max Storage 
(AF)

Option 1 13.3 3.9 0 116.1 37.1 

Option 2 13.3 5.5 0 122.7 48.7 

Option 3 13.3 4.8 33.2 87.2 15.0 

Option 4 13.3 5.5 33.2 89.3 17.0 
Notes: 
1. This disposal strategy assumes that all effluent will be disposed to the irrigated areas from April to October and 

stored in a reservoir for surface water discharge during the wet season. 
2. Offsite irrigation assumes an additional 11 acres of offsite turf grass irrigation. 
3. Landscape irrigation includes 4.4 acres of irrigated area. Vineyard irrigation consists of 17.4 acres of vineyards 

for a total disposal area of 21.8 acres.

It is noted that for open-air storage ponds in this region, evaporative losses are estimated to be 
greater than precipitation captured. Thus, required storage for tanks is greater than those of 
storage ponds as shown in Table 2-13. Additional offsite turfgrass would reduce the amount of 
onsite seasonal storage required up to a point. The limiting month at the end of the dry season 
is the month of October when irrigation demand is zero and surface water discharge is limited. It
is estimated that at a minimum, approximately 3.4 MG (10.6 AF) of storage (closed tank or open 
storage basin) would be required regardless of the available irrigation area. 

Alternative B 

There are two effluent disposal strategies for Alternative B.

Option 1: During the dry season, effluent from the on-site WWTP would be recycled and used 
on-site for dual plumbed and cooling purposes and used to irrigate the vineyards and 
landscaping at agronomic rates. Effluent that could not be used for either purpose would be 
stored in the seasonal storage pond. Some amount of evaporation will also occur out of the 
storage pond. 
During the wet season, effluent from the on-site WWTP would be recycled and used on-site 
for dual plumbed and cooling purposes, discharged on-site to Pruitt Creek, stored in on-site 
seasonal storage ponds, and used to irrigate the vineyards and landscaping at agronomic 
rates. The landscaped areas and vineyard would be irrigated by pumping effluent out of the 
seasonal storage pond. Effluent stored in the seasonal storage pond would be discharged to 
Pruitt Creek, tributary to the Russian River, in accordance with flow limitation requirements. 

Option 2: Similar to Option 1, with the addition of 9 acres of off-site irrigation for effluent 
disposal and consequently reduced seasonal storage volume required. 

Option 1 strategy assumes that the Project will be able to dispose of effluent to only within the 
project site. The second effluent disposal strategy, Option 2, assumes that effluent will be 
disposed of to offsite landscape irrigation in addition to all other disposal methods listed. Both 
options assume an open storage pond will be used for seasonal storage. Table 2-14 summarizes 
conceptual estimates of the seasonal storage requirements and disposal requirements for two 
effluent disposal strategies for Alternative B.

www.hydroscience.com 
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These estimates are preliminary and are for planning purposes only. The Alternative B options
and disposal areas for the wet season discharge and wet season storage are shown in Figure 
2-11 and Figure 2-12. Portions of the areas identified for vineyards are within the 100-year flood 
zone. This, however, is not expected to be an issue, during periods of rain since it is assumed 
that the vineyards will not be irrigated during the wet season. 

Table 2-14: Estimated On-Site Seasonal Disposal Requirements for Alternative B

Seasonal 
Disposal 
Strategy 

Landscape 
Irrigation (AF) 

Vineyard 
Irrigation (AF) 

Offsite 
(AF)

Surface Water 
Discharge (AF) 

Max Storage 
(AF)

Option 1 20.2 6.3 0 66.9 13.9 

Option 2 20.2 6.6 11.2 56.7 6.7 
Notes: 
1. This disposal strategy assumes that all effluent will be disposed to the irrigated areas from April to October and 

stored in a reservoir for surface water discharge during the wet season. 
2. Offsite irrigation assumes an additional 9 acres of offsite turf grass irrigation. 
3. Landscape irrigation includes 6.7 acres of irrigated area. Vineyard irrigation consists of 22 acres of vineyards for 

a total disposal area of 28.7 acres.

Additional offsite turfgrass would reduce the amount of onsite seasonal storage required up to a 
point. The limiting month at the end of the dry season is the month of October when irrigation 
demand is zero and surface water discharge is limited. It is estimated that at a minimum, 
approximately 2.2 MG (6.7 AF) of storage in an open storage pond would be required regardless 
of the available irrigation area. If Option 1 was pursued with a closed storage tank instead, then 
the required volume would be approximately 6 MG (18.3 AF). 

www.hydroscience.com 
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Alternative C 

There is one option identified for Alternative C given the acreage available for landscape/vineyard 
irrigation with recycled water. 

During the dry season, effluent from the on-site WWTP would be recycled and used on-site for 
dual plumbed and cooling purposes and used to irrigate the vineyards and landscaping at 
agronomic rates. Effluent that could not be used for either purpose would be stored in the 
seasonal storage pond. Some amount of evaporation will also occur out of the storage pond. 

During the wet season, effluent from the on-site WWTP would be recycled and used on-site for 
dual plumbed and cooling purposes, discharged on-site to Pruitt Creek, stored in on-site seasonal 
storage ponds, and used to irrigate the vineyards and landscaping at agronomic rates. The 
landscaped areas and vineyard would be irrigated by pumping effluent out of the seasonal storage 
pond. Effluent stored in the seasonal storage pond would be discharged to Pruitt Creek, tributary 
to the Russian River, in accordance with flow limitation requirements. 

Storage is sized so that sufficient recycled water is stored through the wet season to meet the 
irrigation demands of the dry season. 

Table 2-15: Estimated On-site Seasonal Disposal Requirements for Alternative C 

Seasonal 
Disposal 
Strategy 

Landscape 
Irrigation (AF) 

Vineyard 
Irrigation (AF) 

Offsite 
(AF)

Surface Water 
Discharge (AF) 

Max Storage 
(AF)

Option 1 0.3 13.7 0 2.3 13.2 
Notes: 
1. This disposal strategy assumes that all effluent will be disposed to the irrigated areas from April to October and 

stored in a reservoir for surface water discharge during the wet season. 
2. Landscape irrigation includes 8.3 acres of irrigated area. Vineyard irrigation consists of 45.3 acres of vineyards 

for a total disposal area of 53.6 acres. 

As shown in Table 2-15 above, this strategy assumes that the Project will be able to dispose of 
effluent to only within the project site. If this alternative was pursued with a closed storage tank 
instead, then the required volume would be approximately 3.4 MG (10.4 AF). 

These estimates are preliminary and are for planning purposes only. The Alternative C storage 
and disposal areas are shown in Figure 2-13. Portions of the areas identified for vineyards are 
within the 100-year flood zone. This, however, is not expected to be an issue, during periods of 
rain since it is assumed that the vineyards will not be irrigated during the wet season. 
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SECTION 3 – LOCAL HYDROGEOLOGY 

This section presents a summary of the available information regarding the hydrogeology at the 
Project site.

3.1 Santa Rosa Valley Basin 

According to the DWR Bulletin 118, California’s Groundwater Update 2020 (November 2021), the
groundwater basin underlying the Town is the Santa Rosa Plain, a sub-basin (DWR number 1-
055.01) of the Santa Rosa Valley Basin. The Santa Rosa Plain drains toward the Russian River 
and is part of the North Coast Hydrologic Region. The Santa Rosa Plain Sub-basin is the largest 
basin in the County and underlies the most populated areas of the County. The Windsor 
hydrogeologic subarea is located in the northern portion of the Santa Rosa Plain and underlies 
the Town of Windsor (Windsor Basin). 

The following description is excerpted from the California’s Groundwater Update 2013 (DWR April
2015): 

The second largest groundwater basin in the North Coast region is the Santa Rosa Valley 
Groundwater Basin (1-055) in Sonoma County. The groundwater basin covers approximately 
101,000 acres, and is divided into three groundwater subbasins: the Santa Rosa Plain (1-055.01), 
Healdsburg Area (1-055.02), and Rincon Valley (1-055.03). The groundwater basin extends to 
the northwest to the edge of the Russian River floodplain, west to the Mendocino Range, south 
to the hills dividing the Santa Rosa and Petaluma valleys, southeast to the Sonoma Mountains, 
and northeast to the Mayacamas Mountains. 

The Santa Rosa Plain Groundwater Subbasin covers an area of approximately 80,000 acres and 
is home to approximately half of the population of Sonoma County. The four main geologic units,
which form the primary aquifers in the Santa Rosa Plain Groundwater Subbasin, are sedimentary 
deposits of the Alluvium and Glen Ellen formations, the Wilson Grove Formation (previously 
described as the Merced Formation), and the Sonoma Volcanics. The groundwater subbasin’s 
best water-producing units are stream channels filled with alluvial sands and gravels, groundwater 
basin-fill alluvium and alluvial fan deposits that connect the Santa Rosa Plain with its bordering 
hills, and massive sandstone units of the Wilson Grove Formation. The Sonoma Volcanics, a 
thick sequence of lava flows present along the eastern boundary of the groundwater basin, 
produce variable amounts of water. The Petaluma Formation also produces variable amounts of 
water, but underlies much of the groundwater basin at depth and is important in terms of its 
extensive distribution and the number of wells producing from it. Groundwater within the Santa 
Rosa Plain Groundwater Subbasin is generally present under confined conditions, except locally 
in the vicinity of clay or silt horizons where conditions may be semi-confined or confined. 

The Glen Ellen Formation consists of continental deposits of partially cemented gravel, sand, silt, 
and clay, and also yields modest amounts of water to smaller groundwater wells. The thickness 
of the formation ranges from approximately 1,500 to 3,000 feet. Permeability of the formation 
varies greatly by location; data indicates that some wells can produce more than 500 gallons per 
minute (gpm), but most wells produce less and incur significant drawdowns. The Glen Ellen 
Formation produces groundwater primarily for domestic well use. This formation is notable 
because it is composed of continental sediments, rather than marine sediments, like many of the 
other water-bearing formations in the area. 

www.hydroscience.com 
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3.1.1 Windsor Basin 

The following is excerpted from the Hydrologic and Geochemical Characterization of the Santa 
Rosa Plain (SRP) Watershed – Scientific Investigations Report 2013–5118 (U.S. Geological 
Survey, 2013):

The analysis of gravity data reveals two deep, steep-sided sedimentary basins: the Windsor basin 
beneath the northern part of the SRP and the Cotati basin beneath the southern part, which are 
separated by a buried bedrock ridge (McPhee and others, 2007; Langenheim and others, 2008). 
The Windsor basin is about 5.5 by 7.5 mi in size and is centered near the town of Windsor. The 
thickest exposures of the Glen Ellen Formation in the Santa Rosa Plain Watershed are observed 
near this basin in the hills that flank the northeast side of the Santa Rosa Plain Watershed. The 
basin has a roughly triangular form, bounded by the Healdsburg fault segment on the northeast, 
the Trenton Ridge fault to the south, and a zone of poorly exposed normal faults on the west. 
Inversion of gravity data indicates the basin is 3,000–6,500 ft deep (Langenheim and others, 
2008). The southern and western margins of the Windsor basin appear to have a series of 
downward steps into the basin (Langenheim and others, 2010), indicating that normal faulting 
played a role in basin subsidence. Based on outcrop and well data, the deeper parts of the 
Windsor basin are likely filled with tuff beds and lavas of the Sonoma Volcanics intercalated with 
sedimentary units of the Petaluma Formation (McLaughlin and others, 2008). Rocks of the Glen 
Ellen Formation and Quaternary alluvial fan deposits overlie these older rocks. 

3.2 Project Site Geotechnical Conditions 

A geotechnical study was conducted by Cal Engineering & Geology, Inc. and their observations 
and conclusions were documented in the Draft Geotechnical Data Memorandum on May 9, 2022.
It was concluded that development was not precluded by the soil and geotechnical conditions 
observed at the site. It is noted that prior to any construction on the site, additional work 
associated with the preparation of a geotechnical report is required. However, the study provides 
a summary of the site’s soil and geologic conditions.

Three general soil types were observed at the site. Alluvial deposits were encountered in each 
test pit to the maximum depth explored of 6 feet. The encountered alluvium within the upper four 
feet of several test pits primarily consisted of lean clays with varying amounts of sand, silt, and 
gravel and occasional silty sand layers. Shallow soils encountered in another test pit were more 
granular and consisted of moist to wet silty sand, clayey gravel, and clayey sand from 0 to 5 feet 
below the ground surface. Sandy lean clay and lean clay with sand was encountered in all test 
pits from approximately 5 to 6 feet below ground surface. For a more detailed description of the 
encountered soils, the test pit logs, and laboratory test results are included in Appendix D.

3.3 Local Groundwater Supply 

The Windsor Water District serves the Town and select parcels south of Shiloh Road and west of 
Old Redwood Highway. The following details about the water supply are excerpted from the 2020 
Draft Urban Water Management Plan (July 2021). 

The Town’s active potable water supply sources are the Russian River Well Field and Sonoma 
Water’s transmission system (aqueduct). Both provide surface water from the Russian River.
The Russian River Well Field has been in operation since 1984. The well field is located on a 27-
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acre parcel located near the Russian River. It currently contains five production wells which 
intercept underflow from the Russian River with individual capacities of approximately 1,300 
gallons per minute (gpm). The well field is owned by the Town, and water is extracted under 
water rights maintained by Sonoma Water. The Town currently has an application pending with 
the State Water Resources Control Board (SWRCB) Division of Drinking Water (submitted by the 
Windsor Water District in 1990) to obtain its own water rights for diversion via these wells. 

The Town has purchased surface water from Sonoma Water since 1985 (Town of Windsor, 2015). 
Purchased water is delivered through Sonoma Water’s 36-inch diameter Santa Rosa Aqueduct, 
and continues through a 12-inch diameter water transmission main at the southern end of the 
Charles M. Schulz–Sonoma County Airport where it connects to the Town’s water system.
Sonoma Water diverts water into the Santa Rosa Aqueduct via Ranney Collectors under the 
Russian River and supplements this supply with groundwater wells located in the Santa Rosa 
Plain Groundwater Basin. 

The Town owns five off-river groundwater wells. These wells include the Esposti Park irrigation 
well, the Esposti Park potable well, Bluebird Well 1, Bluebird Well 2 and the Keiser Park irrigation 
well. Only one of the five wells, the Esposti irrigation well, is active; the remaining four off-river 
groundwater wells are inactive. The Esposti irrigation well provides raw water for park irrigation 
and is not used as a potable source. 

The Town has begun implementation of a well drilling program beginning with the Esposti Park 
potable well to evaluate the thickness and productivity of the deeper sedimentary units in the 
Windsor area to develop groundwater wells that can be used to augment the Town’s water supply.

Other local domestic wells located within the vicinity of the Project site are generally shallow from 
100 up to 200 ft below ground surface (bgs). (Sustainable Groundwater Management Act (SGMA) 
Data Viewer, DWR, https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#gwlevels)

3.3.1 Esposti Park Well 

The Town is in the process of developing the Esposti potable well as a potable water source. In 
2010, the Town initiated exploratory drilling, well construction, and testing at Bluebird Court and 
Esposti Park. For the purpose of this Study due to its proximity to the Project site, the Esposti 
Park well will be discussed in detail. Esposti Park shares the intersection of Shiloh Road and Old 
Redwood Highway with the Project site. It is expected that the subsurface conditions at the 
Project site will be similar if not identical to those at Esposti Park. 

An exploratory borehole was drilled to 1,040 ft bgs. Drill cutting samples were logged during pilot 
drilling by a California-licensed hydrogeologist. In general, the sand and gravel units encountered 
during drilling correlate with the Glen Ellen Formation. The generalized lithology encountered 
during drilling is summarized in Table 3-1.
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Table 3-1: Esposti Park Lithologic Summary 

Top Depth 
(feet) 

Bottom 
Depth (feet) 

Lithology 

0 60 Light brown sandy clay 

60 82 Variably colored well-sorted sand 

82 90 Light gray sandy clay 

90 115 Poorly sorted medium gravel, variably-colored; grading to green gray with depth 

115 132 Dark gray-green silty clay 

132 152 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with 
depth 

152 163 Light brown sandy clay 

163 223 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with 
depth to fine-to-medium sand 

223 232 Light gray silty clay

232 336 Poorly sorted sand with rate pebbles. Increasing coarseness. Changing to 
gravel with sand and then to medium sand with pebbles 

336 350 Light gray sandy clay. Light brown volcanic ash identified starting at 341 feet 
bgs

350 377 Variably colored gravel and sand. Grades from fine to medium. Some volcanic 
ash. 

377 381 Ash predominant with sand and gravel 

381 650 Variably-colored gravel and sand. Some ash interspersed at intervening layers. 
Interspersed clay with sand and gravel between 510 and 520 feet bgs. 

650 700 Interbedded clay and ash with some sand. Trending to tan clay with depth 

700 736 Gravel and sand 

736 804 Dark gray micaceous clay with layers of sand ranging from fine to medium. 

804 826 Gray-green fine to medium sand. Abundant ash starting at 810 feet bgs. 

826 832 Light gray sandy clay 

832 841 Sand and gravel 

841 854 Dark gray fat clay 

854 862 Poorly sorted sand with gravel, variably colored 

862 970 Dark gray fat clay 

970 1030 Silty sands to poorly sorted sand 

1030 1040 Clay 

The well screen was designed to screen permeable sands and gravels with good water quality as 
identified by field observations, soil cuttings and depth-specific water quality samples collected 
during borehole advancement. A total screen length of 160 feet was installed over six intervals 
as detailed in Table 3-2. The screen consists of stainless-steel continuous wire-wrap construction 
with a 0.125 inch slot size. Stainless steel blank casing ranging in length from 10 to 50 feet in 
length separates the screened intervals and was placed opposite lower permeability strata within 
the more permeable strata. 
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Table 3-2: Esposti Park Screened Intervals and Lengths 

Screened Interval Depths 
(feet bgs)

Screen Length 
(feet) 

380 to 420 40

430 to 450 20

460 to 470 10

480 to 510 30

545 to 565 20

615 to 655 40

Total Length 160

After well construction and development, groundwater samples were collected and analyzed. 
Results indicated concentrations of arsenic and manganese that exceeded drinking water 
standards. Further investigation was stalled due in part to the water quality issues coupled with 
a lack of urgency to develop additional water supply. The original well testing report: Windsor 
Groundwater Well Installation and Testing Project Summary Report (September 2010) detailing 
the subsurface conditions and well construction is included as Appendix B.

In 2016 and 2017, the Town reinitiated the well investigation and pursued redevelopment of the 
Esposti Supply Well; performing a pump test and evaluating water quality and treatment options. 
Results of this work determined that the well can reliability produce 400 gpm. Pumping at a rate 
of 800 gpm is possible but is not sustainable for more than a day due to hydrogeologic limitations 
to aquifer permeability. The groundwater production is from confined aquifer units located below 
380 ft bgs. Pumping from the confined aquifer did not result in a significant effect on the overlying 
shallow groundwater. Thus it is not expected to affect local domestic wells installed at shallower 
depths (up to 200 ft bgs). 

The well produces water that meets all of the requirements for drinking water with the exception 
of arsenic and manganese. The 2016 concentration of arsenic was 0.057 milligrams per liter 
(mg/L) and manganese was 0.860 mg/L. These concentrations are significantly above the 
maximum contaminant levels (MCLs) of 0.010 mg/L and 0.050 mg/L, respectively. The testing 
also confirmed that these elevated concentrations of arsenic and manganese are repeatable and 
consistent, screened across multiple aquifer zones. 

The recommended option for water treatment is a two-step process; the first step removes 
manganese through catalytic oxidation (greensand filtration) and the second step removes 
arsenic through media adsorption. 

The redevelopment, testing, and recommendations for the Esposti Well are documented in the 
Town of Windsor and Windsor Water District Esposti Supply Well Redevelopment, Pumping Test 
and Treatment Feasibility Study (October 3, 2017), included as Appendix C.
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SECTION 4 – BACKGROUND AND REGULATORY ISSUES 

This section identifies the typical regulatory requirements applicable to the Project with respect to 
the proposed water supply, wastewater treatment, and wastewater discharge methods identified 
in this report.

4.1 Water Supply 

In general, Sonoma Valley water supply issues are characterized by limited groundwater supply 
and over-committed surface water supplies. Thus, the primary options that exist for securing 
water for the Project include evaluating the existing irrigation wells and their suitability as a potable 
water supply and constructing a new on-site water supply well.

4.1.1 Groundwater Supply and Management 

Historically, shallow zone wells (<200 feet deep) showed no significant decline in groundwater 
levels. There are several shallow wells located within the vicinity of the Project site, as is typical 
for the periphery of the Town. It was noted during the pumping tests at Esposti well that there 
was no decline in groundwater levels in the shallow zone (Esposti irrigation well) indicating that 
pumping from the intermediate zone (>380 ft bgs) does not generally affect shallow zone water 
levels in those wells. Water level elevations in three shallow wells located south of the Project 
site (Figure 2-4) and monitored by DWR are historically stable.

Groundwater quality in neighboring wells commonly include higher levels of iron, manganese,
and arsenic requiring treatment for elevated levels. Each of these constituents is found in higher-
than-normal concentrations in certain areas of Sonoma County.

Neither iron nor manganese in water presents a health hazard. Iron will cause reddish-brown 
staining of laundry, porcelain, dishes, utensils, and even glassware. Manganese acts in a similar 
way but causes a brownish-black stain. Soaps and detergents do not remove these stains, and 
the use of chlorine bleach and alkaline builders (such as sodium carbonate) can actually intensify 
the stains. If these constituents are present in groundwater, treatment of the groundwater to 
remove these constituents is recommended. 

Arsenic occurs naturally as a trace component in many rocks and sediments. Whether the arsenic 
is released from these geologic sources into groundwater depends on the chemical form of the 
arsenic, the geochemical conditions in the aquifer, and the biogeochemical processes that occur. 
Arsenic also can be released into groundwater as a result of human activities, such as mining, 
and from its various uses in industry, in animal feed, as a wood preservative, and as a pesticide. 
In drinking-water supplies, arsenic poses a problem because it is toxic at low levels and is a known 
carcinogen. In 2001, the USEPA lowered the MCL for arsenic in public-water supplies to 10 
micrograms per liter (μg/L) from 50 μg/L. 

Construction of an on-site well will be largely exempt from local environmental and public reviews 
associated with off-site impacts, but will be subject to Federal environmental and public reviews 
through the National Environmental Policy Act (NEPA) and regulatory oversight by the USEPA 
and the IHS.
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Adjacent Domestic Wells: The well drillers logs for the Esposti well show that the water bearing 
zones in the local soils are separated by impervious clay layers preventing the vertical movement 
of water from the upper bearing zones, where most domestic wells terminate, if the lower zones 
are being pumped. The Esposti potable well is drilled to 675 feet. Domestic wells, on the other 
hand, are not typically drilled to depths greater than 200 feet. This suggests that these wells draw 
from the shallow alluvial aquifer. During testing of the Esposti potable well there was no change 
in the water levels of the irrigation well, which was drilled to 300 feet bgs and is located 30 feet 
from the potable well. There are several domestic wells located to the west and southwest of the 
Project site. To prevent significant impacts to local domestic wells, the proposed Project should 
also construct deep terminating wells, screen in the deeper water bearing formations below a 
depth of 200 feet, similar to the Town’s local well construction. It is not anticipated that properly 
constructed on-site wells for the Project will adversely affect local wells. 

No information was available regarding the construction of the existing on-site irrigation wells. It
is recommended that the well is tested and investigated further to understand its construction, 
capacity, and water quality. 

Groundwater Sustainability Plan (GSP): The Santa Rosa Plain groundwater basin is monitored 
by the Groundwater Sustainability Agency. The recently updated GSP (January 2022), indicates 
that groundwater is typically a primary source for water supply for irrigated agriculture and a 
secondary source of supply for many municipal water purveyors (except California American 
Water Company’s Larkfield District); most of the water supply is imported water and local surface 
water. The Project will evaluate the current GSP to maintain the integrity of the subbasin water 
quality and available supply for the future. The Project’s intent is to use recycled water where 
appropriate to reduce the potable water consumption it would otherwise require. The recycled 
water quality will be per Title 22 standards for tertiary treated effluent for reuse as described in 
the next section. 

4.2 Recycled Water 

It is expected that the WWTP will produce recycled water for on-site reuse, which will add to the 
water quality requirements of the effluent from the WWTP. In order to reuse recycled water on 
non-trust land in California, a Title 22 reclamation permit would be required. The RWQCB typically 
issues this permit in California. However, on trust land, the USEPA would regulate the use of 
recycled water use and would be responsible for granting a NPDES permit to use recycled water 
on-site. The USEPA has typically deferred their recycled water standards to California’s Title 22
standards for trust land projects in California. IHS would regulate the use of recycled water on 
trust lands. For the range of uses considered for this project, it would be expected that the WWTP 
would need to produce disinfected tertiary recycled water in accordance with Title 22 
requirements. Disinfected tertiary recycled water meets the following water quality requirements, 
which are specific to the MBR treatment process expected for the Project’s wastewater treatment
facility: 

Has been passed through a microfiltration, ultrafiltration, nanofiltration, or reverse osmosis 
membrane so that the turbidity of the filtered wastewater does not exceed any of the following: 

0.2 NTU more than 95 percent of the time within a 24-hour period; and 

0.5 NTU at any time. 
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The filtered wastewater has been disinfected by either: 

A chlorine disinfection process following filtration that provides a CT (the product of total 
chlorine residual and modal contact time measured at the same point) value of not less 
than 450 milligram-minutes per liter at all times with a modal contact time of at least 90
minutes, based on peak dry weather design flow; or

A disinfection process that, when combined with the filtration process, has been 
demonstrated to inactivate and/or remove 99.999 percent of the plaque forming units of
F-specific bacteriophage MS2, or polio virus in the wastewater. A virus that is at least as 
resistant to disinfection as polio virus may be used for purposes of the demonstration. The 
median concentration of total coliform bacteria measured in the disinfected effluent does 
not exceed an MPN of 2.2 per 100 milliliters utilizing the bacteriological results of the last 
seven days for which analyses have been completed and the number of total coliform 
bacteria does not exceed an MPN of 23 per 100 milliliters in more than one sample in any 
30 day period. No sample shall exceed an MPN of 240 total coliform bacteria per 100 
milliliters. 

In addition to the aforementioned recycled water quality requirements, there are a number of 
operational, use, and reporting restrictions identified in Title 22. However, it is not expected that 
any of these requirements will limit the viability of recycled water reuse on-site, and these 
requirements are typical for any recycled water use application. All uses of recycled water would 
have to be approved by USEPA. As long as disinfected tertiary recycled water is produced, there 
would appear to be no issues associated with this intended use. It is also noted that the minimum 
quality of discharge to the Russian River is typically disinfected tertiary recycled water. 

4.3 Wastewater 

The regulatory requirements pertinent to wastewater treatment and wastewater discharge 
methods are identified in Section 2.3 Wastewater and Section 2.3.4 Effluent Disposal,
respectively. The reader is referred to those sections for additional details.

The WWTP will be designed to comply with the effluent quality requirements of the NPDES permit 
when these are determined. The MBR process discussed in Section 2.3.3 Wastewater Treatment 
Facilities is expected to be capable of meeting these requirements with minimal modifications.

Nitrogen removal will be achieved in the anoxic basin of the MBR process as discussed in Section 
6.2.3 Immersed Membrane Bioreactor System (Packaged). It is expected that the effluent nitrogen 
concentrations will meet the limitations imposed by the USEPA in their NPDES permit.

If phosphorus removal is required, the MBR process is well suited to provide for phosphorous 
removal to very low concentrations. Phosphorus removal is enhanced in MBR treatment plants 
by employing one or multiple of the following operational methods: 1) addition of a coagulant to 
the aeration basin, 2) a higher solids retention time in the MBR basins, 3) ensuring there is an 
ample carbon source for the microorganisms, and 4) utilization of a membrane, which virtually 
eliminates any particulate phosphorus in the effluent. The method(s) the Tribe will employ for 
phosphorus removal will be determined during the WWTP design phase, but those methods 
would be designed to comply with the NPDES permit effluent limitations. 
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This section will present the requirements for determining the potential impacts of receiving waters 
upon discharge of tertiary treated wastewater, and the sludge disposal options and pertinent
disposal regulations. 

4.3.1 Baseline Monitoring Program 

Baseline water quality for receiving waters, Mark West Creek tributary to Russian River, is 
required as a basis for determining if the beneficial uses of the receiving waters will be impacted 
by the proposed discharge of tertiary treated wastewater.

The current NPDES permits for the Dry Creek Rancheria WWTP (Dry Creek WWTP), Ukiah 
WWTP, and Windsor WWTP may be reviewed to gain a sense of the requirements specified in 
local NPDES permits issued by the USEPA and North Coast RWQCB and are publicly available.
These WWTPs are the nearest to the proposed Shiloh Resort WWTP with a surface water 
discharge to the Russian River or its tributaries, and are the most applicable surface water 
discharge permits for the WWTP. These permits all include seasonal surface water discharge to 
the Russian River or its tributaries, tertiary treatment, and land disposal.

The primary unknown regulatory issues associated with the proposed wet season discharge of 
wastewater to Mark West Creek is the surface water quality at the discharge location. Since there 
is an existing gauge station at Mark West Creek, and streamflows are highest at that location, this 
is a logical area to begin baseline water quality monitoring.

In order to begin detailed discussions with the RWQCB on the feasibility of discharging to the 
Pruitt Creek, the Project would need to begin to collect receiving water quality data near the 
anticipated discharge site and at the Mark West Creek gauge station. This data would help the 
RWQCB evaluate the background water quality of the receiving waters, identify potential water 
quality restrictions, and understand the impacts of the proposed new discharge on the aquatic 
habitat.

4.3.2 Sludge Disposal 

Sludge (biosolids) produced by the WWTP must also be disposed of in accordance with the 
California Code of Regulations, Water Code, Resource Conservation and Recovery Act, and the 
RWQCB policy. These regulations are commonly referred to as the 40 CFR Part 503 Biosolids 
Rule promulgated by the USEPA. It is anticipated that biosolids produced by the project WWTP 
will be disposed of to an off-site landfill in accordance with all regulatory requirements. Prior to 
off-site disposal, biosolids will be dewatered. The dewatered sludge, also known as cake, would 
be periodically hauled to a Class III landfill for disposal. The frequency and volume of dewatered 
sludge is typically determined during the design phase of the project, as more data is available 
on the source water quality and treatment process. 
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4.3.3 Cooling Tower Brine Generation and Disposal 

The flowrate and water quality of brine generation from cooling tower processes is unknown. It 
will ultimately depend on the water chemistry of the makeup water, type/model of the cooling 
system and operation of the cooling system. Disposal sources for brine generation from cooling 
processes generally include offsite disposal or discharge to: surface water bodies, sewer system, 
ocean outfall, deep well injection, incineration, and environmental service providers. If disposal to 
the WWTP is the preferred option, further evaluation will be required to determine the maximum 
limits of constituents of concern, expected brine flow rates, expected water quality monitoring 
parameters, cycles of concentration, etc. Further evaluation will be needed to determine the brine 
generation volume and most cost-effective disposal alternative. Similarly for the brine generated 
from the recycled water treatment process (see Section 2.3.4), EBMUD accepts and treats this 
type of waste. 
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SECTION 5 – WATER FACILITY REQUIREMENTS 

This section identifies preliminary water supply, water treatment, water storage, and pumping 
requirements to supply the proposed Project with water.

The facilities identified in this section are based on HydroScience’s experience with similar
projects. The general concept for the water supply facility is that the Project will maximize the 
reuse of recycled water in order to minimize the water supply requirements for the Project. This 
section describes the following facilities: 

Water Production Wells 

Water Treatment Plant 

Water Storage Tank and Pump Station 

The overall water facilities will be located based on the final design of the Project facilities. All of 
the recommended water supply facilities described in this section are preliminary and should be 
utilized for planning purposes only.

5.1 Water Production Wells 

The potable water supply system must have a firm reliable supply based on projected water 
demands. Firm capacity is the remaining water supply capacity with the largest single source out 
of service. In a well system, it is generally recommended to have a minimum of two wells available 
for service, so one can be serviced without interrupting the water supply. The actual well capacity, 
location, and operating strategy will be further developed during the design phase.

A key design requirement that must be addressed during the construction of the wells is the need 
to minimize impacts to neighboring domestic wells. The test hole should be drilled a minimum of 
approximately 700 feet deep, and screen sections should be placed primarily in the deeper aquifer 
sections, and not in the upper aquifers above 200 feet. Per DWR, the new well or existing well to 
used will require a minimum radius of 50-ft control zone around the well, to protect the source
from vandalism, tampering, and other possible sources of contamination. The wells are
anticipated to have similar lithographic, water production, and water quality characteristics as the 
existing Esposti Park Supply Well. The Town has detected high concentrations of arsenic and 
manganese thus, the implementation of water treatment to remove arsenic and manganese, as 
described in Section 5.2, will likely be required to treat the well water.

Table 5-1 shows the recommended design criteria for on-site wells. Each well is expected to 
have an approximate footprint of 20 feet by 30 feet, including the pump, well, piping, and 
miscellaneous equipment. Each well would also be setback from any recycled water use area or 
impoundment as required by Title 22 criteria. 
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Table 5-1: Recommended Water Production Well Design Criteria 

Parameter Value 

Approximate depth 700 ft

Casing diameter 12-inch 

Surface seal depth 100 feet minimum 

Casing material Copper bearing steel 

Screen material Wire-wrapped stainless steel 

Approximate screen depth range Between 350 ft and 650 ft 

Pump type Vertical turbine multistage 

Method of control On/off by tank level 

5.2 Water Treatment Plant 

Based on the groundwater conditions identified in Section 3, and the known arsenic and 
manganese issues found in local wells described in Section 4, it is anticipated that water supplied 
from any on-site well will exceed the State drinking water standards for arsenic and manganese.
Thus, an on-site water treatment plant to remove these constituents will be required. It is 
recommended that the treatment plant utilize a manganese greensand pressure filtration process 
to remove manganese to acceptable levels. The backwash waste stream would be directed into 
a holding tank and settled water would be recycled back into the front of the plant at a rate not 
exceeding 10% of the plant’s rated capacity. Manganese sludge would be periodically discharged 
from the tank to the sewer system. Media adsorption is recommended for the removal of arsenic. 
Arsenic is removed by filtering the water through media consisting of oxides and/or hydroxides of 
Fe, Ti, or Al. There are a variety of media on the market for the removal of arsenic. Treatment 
modeling of the specific water chemistry is required to narrow down the various media options. 
On-site pilot testing or testing using rapid small-scale column testing follows treatment modeling. 

The two treatment vessels would be installed in series. A typical layout of the treatment plant is 
shown in Figure 5-1. A process flow diagram showing how water is treated within the treatment 
plant is shown as Figure 5-2.
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The manganese filtration process consists of oxidation using a feed stream of sodium 
hypochlorite, and filtration through a manganese greensand filtration media. The function of the 
manganese greensand is to provide a catalyst to fully oxidize manganese, which may not be 
accomplished solely with a sodium hypochlorite oxidant. Potassium permanganate will be used 
to initially condition and prepare the media, and it may be used continuously or intermittently to 
aid in oxidation, if required. Arsenic is removed with simple on/off cycling and infrequent 
backwashing is required. Gentle breakthrough curve allows for reduced sampling frequency. Pilot 
testing is required to determine adsorption capacity. Efficiency is subject to competing adsorption 
by non-target compounds. Sodium hypochlorite would be used to disinfect the water before on-
site distribution. A continuous monitoring residual analyzer will monitor chlorine residual at the 
end of the filters, before entering a water storage tank. Chlorine dosage control would be manual, 
with options for automatic pacing based on residual. The water treatment plant process facilities 
would be located within an enclosed building. 

Significant features of the plant would include: 

PLC control system interlinked to a common water/wastewater SCADA system. 

Surface wash to reduce the possibility of “mudball” formation on the media surface.

Fail-safe control valves that would fail in the filter-forward mode of operation. 

The recommended Water Treatment Plant design criteria are summarized in Table 5-2.

Table 5-2: Recommended Water Treatment Plant Design Criteria for Alternative A 

Parameter Value 

Process Pressure filtration 

Media for Catalytic Oxidation Anthracite/greensand 

Number of filters1 1

Filter loading rate 3 gpm/sf 

Filter size 10 ft diameter 

Media for Adsorption TBD

Number of filters1 1

Filter loading rate 3 gpm/sf 

Filter size 10 ft diameter 

Oxidant Sodium Hypochlorite 

Process control PLC/on with service well 
Notes: 
1. Number of filters does not include redundant unit. Systems are typically designed for N+1 redundancy; two total 

filters per filter type is recommended. 

5.3 Water Storage Tank and Pump Station 

A water storage tank would be constructed to store water produced by the water treatment plant.
The actual required capacity of the tank is dependent on the Project’s fire flow requirements, 
however, the anticipated capacity is approximately 1.0 million gallons (MG), and would be of 
welded steel construction meeting all American Water Works Association (AWWA) specifications 
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for welded steel tanks. A typical section of a tank is shown in Figure 5-3. The tank would be a 
cylindrical shape. Having a shorter tank will make it easier to camouflage, and would hide the 
tank better from the site’s guests. The tank sizing would be based on standard pre-engineered 
tank dimensions, which are typically in 8-foot increments. It is also possible that the tank would
be partially or completely buried, but for the purposes of this analysis, it is assumed that the tank 
would be located at grade. 

Since the site is largely flat, with no land at an elevation suitable for gravity feed to the distribution 
system, it is recommended that this tank be utilized as the supply, and a pump station be utilized 
to maintain pressure in the distribution system. This potable water pump station will be required 
to convey water from the storage tank to the facilities requiring potable water, and would be sized 
to handle both fire flow and domestic demands. The ultimate pumping capacity will be dependent 
on fire flow requirements, and would be satisfied by two variable-speed high-service pumps that 
are half the capacity of the projected flow requirement. Table 5-3 shows the design criteria for 
the water storage tank and pump station.

Table 5-3: Recommended Water Storage Tank and Pump Station Design Criteria 

Parameter Value 

Water Storage Tank 

Approximate size 1.0 MG

Approximate diameter 75 feet 

Approximate height 32 feet 

Construction Welded steel 

Potable Water Pump Station 

Low service pump number 2

Low service pump type Variable speed turbine 

High service pump number 2
1Hydropneumatic tank approximate volume range 1,000 - 2,000 gallons 

Notes: 
1. Exact volume is TBD and will be determined during the design phase of the project. Tank volume is dependent on 

the flowrate and pressure the hydropneumatics tank is expected to provide. 
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SECTION 6 – WASTEWATER FACILITY REQUIREMENTS 

This section identifies preliminary wastewater collection, wastewater treatment, effluent 
discharge, and recycled water facilities required to manage wastewater generated by the 
proposed Project. 

The general concepts for the wastewater facilities are to comply with all applicable permitting 
requirements, maximize on-site water reuse, and ensure that the wastewater and recycled water 
facilities are designed in a manner that does not limit existing uses or future expansion. This 
section describes the following facilities: 

Collection System 

Treatment Plant 

Discharge Facilities 

Operations and Maintenance 

Recycled Water Facilities 

The overall wastewater facilities will be located based on the final design of the Project facilities.
All of the recommended wastewater facilities described in this section are preliminary, and should 
be utilized for planning purposes only.

6.1 Wastewater Collection System 

Wastewater from casino facilities is typically gravity fed to a lift station. Gravity sewer would likely 
be laid along planned roadways within the parcel to facilitate future maintenance, The gravity 
sewer main will require crossing beneath the existing creek to reach the proposed lift station and 
WWTP site. This may require a siphon under the creek, depending on the depth of the gravity 
main relative to the depth of the creek bed. 

Wastewater will be pumped through a sewage transmission pipeline from the casino lift station to 
the headworks of the WWTP. It is likely that a duplex wet well sewage lift station with a standby 
pump will be required to convey sanitary sewage to the WWTP. The lift station wet well will also 
be used to collect surface water runoff from the treatment site. 

Recommended design criteria for the lift station(s) are shown in Table 6-1. A figure showing a 
typical sewage lift station layout is shown in Figure 6-1. The station should be designed to lift the 
maximum daily flow with one pump out of service. 

Table 6-1: Recommended Sanitary Sewage Lift Station Design Criteria 

Parameter Value 

Purpose Lift raw water to WWTP facilities 

Type Submersible non-clog centrifugal 

Quantity Three (2 duty, 1 standby) 

Controls Variable speed, level switch start and shutoff 
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6.2 Wastewater Treatment Plant 

This section provides a description of the recommended wastewater treatment components 
required for the Project. Each of the following major process components is described below: 

Coarse Screening Facility; 

Headworks; 

Immersed Membrane Bioreactors; 

UV Disinfection; 

Chlorine Disinfection; 

6.2.1 Coarse Screening Facility 

The coarse screening facility for the WWTP is typically gravity fed and upstream of the casino lift 
station wet well. Due to the sources and quality of the wastewater, it is important to remove large 
debris to protect the downstream processes, specifically the pumps. Sewage lift station pumps 
typically handle solids less than 3” in diameter, so large towels, bedsheets, etc., may cause
clogging and significant downtime. A typical layout for the coarse screening facility is shown as
Figure 6-2. Table 6-2 shows some of the design criteria for the headworks facility. 

Table 6-2: Coarse Screen Design Criteria 

Parameter Value 

Coarse Screening facilities Enclosed bar screen, multi-rake style, ¼” bar spacing,
washer/compactor system, and bar screen bypass system 

Metering facilities Magnetic flow meter on influent pipe 

Odor control Corrosion resistant plate covered channels, soil filter 

Control Continuous operation 

www.hydroscience.com 
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6.2.2 Headworks 

The headworks for the WWTP would typically include influent flow measurement, rotary type fine 
screens, and any required grit removal facilities. Due to the sources and quality of the wastewater, 
it is not expected that grit removal facilities are required at this time. However, fine screens are 
required to protect excessive fouling of the MBR membranes. The fine screens typically include 
a built-in washer/compactor and 2-mm openings that remove hair, inorganics, and wastes. The 
2-mm opening is necessary to protect the integrity of the membrane filters downstream. The 
washed and compacted screenings collected at the headworks are typically stored in bins on-site 
to be periodically disposed of at a landfill. 

The raw influent would be pumped by the collection system pump station through the headworks 
facility. After flow measurement, influent would be routed to a covered headworks influent box 
for distribution to two influent channels. During normal operation, one channel would be in-
service, with the other available as a standby. Slide gates would control flow to each channel.
Each headworks channel would be sized to match the hydraulic capacity of the plant. Within the 
channels would be rotary type fine screens to remove large materials from the raw influent. A
map showing a typical layout for the headworks facility is shown as Figure 6-3. Table 6-3 shows 
some of the design criteria for the headworks facility. 

Table 6-3: Headworks Design Criteria 

Parameter Value 

Screening facilities Enclosed cylindrical screen with 2-mm circular perforations, integral shaftless helical 
scraper/conveyor and compactor, mechanical washer to break up fecal material 

Metering facilities Magnetic flow meter on influent pipe 

Odor control Corrosion resistant plate covered channels, soil filter 

Control Continuous operation 

www.hydroscience.com 
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6.2.3 Immersed Membrane Bioreactor System (Packaged) 

An MBR is recommended because of the ease of permitting the plant due to the high-quality 
effluent, and the effluent’s potential suitability for discharge. Sewage would travel between the 
headworks and the MBRs within a covered influent distribution force main. The force main would 
pass through headworks to an influent splitter box that would evenly distribute the flow to the two 
MBR process trains. Sluice gates would be provided to isolate basins for maintenance.

Each MBR process train is divided into three sections: an anoxic section, an aerobic section with 
mechanical mixers, and an aerobic section containing the immersed membranes. A typical layout 
for the MBR is shown as Figure 6-4. The proposed wastewater treatment plant would meet the 
design flow requirements specified in Section 2.3.2. The general configuration of the packaged 
MBR would be as follows. 

Anoxic Basin: Within the anoxic basin, the influent is mixed with mixed liquor in a tank with a 
dissolved oxygen (DO) equal to zero. The mixed liquor is pumped back to the anoxic basin from 
the immersed membrane section of the MBR. The introduction of new influent wastewater to the 
basin provides a substrate for the return activated sludge to respire and synthesize. The lack of 
DO in the basin facilitates nitrification and denitrification. Ammonia compounds are converted to 
nitrates by nitrifying bacteria. Denitrifying bacteria convert nitrates to nitrogen gas, which volatilize 
out of the basin. The proportion of recirculated mixed liquor to the volume of influent is 
approximately 6:1. The anoxic basin has a relatively small retention time compared to the aeration 
basin or the immersed membrane section, due to its smaller volume. 

Aeration Basins: The mixed liquor produced by the anoxic basin would flow by gravity through 
a short channel to the adjacent aeration basin. The aeration basin differs from the anoxic basin 
in that this basin contains DO, which is introduced to the tank through a series of fine bubble 
diffusers, connected by headers and pumped by a series of blowers. The DO is required to 
convert dissolved organic material into a filterable solid material. In this process, aerobic bacteria 
utilize the carbon in the wastewater for respiration and cell synthesis. The primary outcome result 
from this basin is an overall reduction in the biochemical oxygen demand (BOD), and the 
production of a filterable floc. 

Immersed Membranes: The microfiltration membranes are long, hollow, spaghetti-like fibers with 
a nominal pore size of between 0.1 – 0.4 microns. Each of the individual microfiltration 
membranes is bundled together into modules, and each module is approximately 6 inches in 
diameter and 5 feet tall. The modules are grouped into sets, called cassettes, which are immersed 
into the mixed liquor solution. Each of the membrane modules is attached to headers, which 
create a suction and force water (permeate) through the membrane into the hollow center and 
onwards to the disinfection process. The mixed liquor that is not forced through the membrane 
is recirculated back to the anoxic zone. A portion of this recirculated mixed liquor is wasted to the 
dewatering system and disposal.

www.hydroscience.com 
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Each MBR train contains one permeate pump to force water through the membrane, including an 
additional standby permeate pump for the overall process that can draw from either train. These 
pumps can also pump permeate to the backpulse tanks, where water is stored in order to 
backwash the membrane. The permeate pumps also function as backpulse pumps, which pump 
permeate from the permeate tanks back to the membranes and keeps solids from accumulating 
on the membrane surface. The membranes are typically backwashed every 15 minutes, and 
each backwash lasts about two minutes. The entire backwash process is controlled by a PLC, 
which operates automatic control valves and isolates the membranes from the permeate pumping 
process. Sodium hypochlorite and/or citric acid is typically injected into the backpulse flow to 
facilitate membrane cleaning and prevent regrowth in the membrane modules.

Other facilities: A number of pumps, blowers, chemical storage, chemical metering, control, and 
electronic facilities are required in order to operate the MBR process. Some of these facilities are 
typically located in a building near the MBR process or are included on an equipment pad near 
the MBR system fully enclosed with sound attenuation provisions. Typically, an operations 
building is constructed which houses plant controls, the motor control center, maintenance 
facilities, chemical storage and metering, a laboratory, restroom/ washroom, and offices/space 
for staff. During design development, these facilities will be further defined. Figure 6-5 shows 
the proposed electrical, controls, and operations building.

It is typical for a wastewater facility design to include equalization and emergency storage 
capacity. Equalization capacity will moderate the peak daily flows entering the WWTP.
Emergency storage is typically plumbed into the sewage lift station designed to provide sufficient 
capacity for a peak flow event (or to-be-determined volume) if the lift station fails to deliver. The
equalization tank would consist of a concrete tank either at or below grade, of a to-be-determined 
volume and size. Emergency storage is typically buried concrete or reinforced plastic that is 
gravity fed and drained from the sewage lift station. 

www.hydroscience.com 
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6.2.4 Ultraviolet Disinfection 

Disinfection to meet discharge and reclamation virus and coliform water quality standards would 
be provided by constructing or installing an ultraviolet (UV) disinfection system in the operations 
building. UV disinfection facilities are typically contained within a long, narrow steel channel tank 
or pipe channel, with banks of UV lamps situated in a laminar flowing channel. A weir would 
control the water level in the channel, ensuring that the lamps are always submerged. Each UV 
lamp emits a light with a specific wavelength that is capable of inactivating bacteria and virus, 
preventing them from reproducing. A proposed location for UV facilities is shown in Figure 6-5
in the operations building floor plan. Table 6-4 shows a summary of the recommended UV 
disinfection design criteria. 

Table 6-4: UV Disinfection Design Criteria 

Parameter Value 

Lamp location In-line 

Type of lamps 2020W medium pressure UV lamps 

Transmittance 65% through quartz sleeve 

Flow metering Magnetic flow meter 

6.2.5 Chlorine Disinfection 

Though the UV facilities would be designed to disinfect the treated wastewater, they do not 
continue to disinfect the wastewater after it leaves the UV channel. In order to prevent regrowth 
of bacteria in the recycled water distribution system, sodium hypochlorite is typically added in 
small quantities. The introduction of this chemical creates a residual concentration of chlorine 
that persists in the recycled water and ensures that it is safe to use after it leaves the WWTP.
Typical recycled water distribution systems require at least a positive chlorine residual at the point 
of use, and the dosing of sodium hypochlorite will be adjusted to meet this goal. It is believed that 
a dose of between 2-3 mg/L for recycled water used for on-site irrigation, cooling, or toilet/urinal 
flushing would suffice. Chlorine would be dosed at a location downstream of the UV disinfection 
facilities, and before recycled water is pumped to the recycled water storage tank. Any water 
discharged to surface waters would be non-chlorinated or fully de-chlorinated prior to discharge.

Chlorine is a very common disinfectant in the treatment and disinfection of wastewater. Sodium 
hypochlorite is used throughout the wastewater industry for chlorine disinfection, and when used 
in accordance with that chemical's SDS, is safe for use for this purpose. 

6.2.6 Effluent Pump Station 

The purpose of the effluent pump station would be to pump treated wastewater to the recycled 
water storage tank for storage and disposal. This pump station is expected to be a low head pump 
station that fills the recycled water tank to provide system storage. This pump station would also 
provide pumping capacity to convey treated effluent directly to the seasonal storage basin/tank if 
needed, during a higher-than-normal precipitation year for surface water disposal. 
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6.2.7 Operation and Maintenance 

A detailed description of the operations and maintenance program will be prepared following 
completion of the WWTP design. However, it is expected that the WWTP would be operated and 
maintained similarly to the standards of other tertiary WWTPs in California. 

To this effect, this WWTP will be staffed with operators who are qualified to operate the plant 
safely, effectively, and in compliance with all permit requirements and regulations. It is expected 
that the operators will have qualifications similar to those required by the SWRCB Operator 
Certification Program. This program specifies that for tertiary level WWTPs with design capacities 
of 1.0 MGD or less, the chief plant operator must be at least a Grade III operator. Supervisors 
and Shift Supervisors must be at least a Grade II.

6.3 Recycled Water 

This section discusses the recommended design criteria for the Project’s recycled water facilities.
The recommended on-site recycled water facilities include: 

Recycled Water Storage Tank and Pump Station for On-site Landscape Irrigation/Dual 
Plumbing Facilities/Vineyard Irrigation/Cooling Tower Makeup 

Seasonal Storage Ponds/Tank and Distribution Pump Station 

Each of the recycled water facilities is described in the following sections. The overall recycled 
facilities will be located based on the final design of the Project facilities. All of the recommended 
facilities described in this section are preliminary and should be utilized for planning purposes 
only.

6.3.1 Recycled Water Storage Tank and Pump Station 

The purpose of this tank would be to provide equalization storage for on-site recycled water use 
used by the Project for toilet flushing, on-site landscaping, vineyard irrigation, and other uses.
Should seasonal storage facilities be constructed, the water may also be pumped to the seasonal
storage basins from this storage tank. If desired, recycled water could be utilized to supply water 
for fire protection, such as the sprinkler systems and fire hydrants.

A typical section for the tank is shown as Figure 6-6. The recycled water storage tank would be 
constructed within the proposed WWTP site. Since the proposed site is relatively flat, the tank 
would not maintain pressure in the recycled water distribution system. This storage tank would 
be similar to the potable water storage tank with respect to construction methods. Table 6-5
shows a summary of the recommended storage tank design criteria assuming the stored recycled 
water would supply only the Casino and Hotel facilities, Casino landscape and vineyards.
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Table 6-5: Recycled Water Storage Tank Design Criteria 

Parameter Value 

Approximate size 1 MG

Approximate diameter 60 feet 

Approximate height 43 feet 

Construction Welded steel 

The recycled water pump station would pump water from the recycled water storage tank to the 
recycled water distribution system. This pump station would likely need to continuously operate, 
since there will be no system storage. There are no suitable locations at the proposed Project 
site for a recycled water storage tank at an elevation that would allow gravity to maintain 
distribution system pressure. 

Optionally, and if layout area permits, the recycled water storage tank and pump station may be
sized to meet the recycled water demands of the Project in addition to providing seasonal storage 
capacity. However, this would require further evaluation and planning. 

6.3.1.1 On-Site Water Reuse Facilities 

This report assumes that the casino building will be dual-plumbed with both potable and recycled
water. The primary uses of recycled water will be for toilet and urinal flushing, on-site landscape 
irrigation, on-site vineyard irrigation, and cooling tower makeup. The on-site recycled water reuse 
facilities will be designed to ensure that they comply with all SWRCB standards. The required 
on-site facilities will be identified upon completion of a site plan and preliminary engineering. The 
primary on-site design requirements include: 

Recycled water irrigation facilities marked in a purple color. 

Signage informing the public recycled water is used. 

Pipelines in separate trenches a minimum distance away from other water pipelines. 

Labeling of recycled water valves, boxes, and sprinkler heads. 

Within the building, the interior plumbing system will have to be plumbed separately from the 
building’s potable water system and contain no cross connections. The dual plumbed piping 
systems must be distinctly marked and color-coded. 
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6.3.2 Seasonal Storage and Discharge Facilities 

The proposed seasonal discharge strategy will rely heavily on utilizing the irrigated areas for the 
summer application of recycled water that cannot be discharged off-site. Seasonal holding ponds, 
if required, would be constructed using semi-buried ponds and berms. The ponds would need to 
be lined with a relatively impermeable material such as clay or concrete to minimize percolation 
into the groundwater and are expected to be located outside of the 100-year flood plain. A typical 
section for the pond is shown as Figure 6-7.

The discharge pump station would pump out of the seasonal storage ponds/tank to the irrigated 
areas for re-use. These pumps will operate seasonally, typically between April and October, and 
would be sized to convey the entire volume of recycled water stored in the seasonal storage 
ponds plus a portion of the daily summertime wastewater flows within a 5-day a week, 8 hours 
per day time period between March and October. 

If a discharge permit is obtained from the RWQCB, the preferred location for a discharge facility 
is near Pruitt Creek, tributary to Pool Creek and Mark West Creek. This would include a new 
discharge pipeline, outfall structure, and facility since currently none exist. The outfall structure 
would be designed to prevent erosion of the natural creek banks and erosion downstream. The 
elevation of the outfall pipe invert is typically determined during the design phase of the project. 
The outfall pipe outlet will likely include a duckbill check valve or similar component to protect 
against settlement/silting inside the pipe or nesting of small animals or rodents. The area around 
the outfall pipe will be covered with rip rap or similar material to prevent natural erosion around 
the pipe from occurring and to protect the banks during periods of discharge. The pipe material 
will need to be suitable for permanent exposure to sunlight and creek water quality conditions. 

www.hydroscience.com 
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SECTION 7 – RECOMMENDATIONS 

This feasibility study report makes the following preliminary recommendations with respect to the 
proposed Project. This section identifies the recommendations for Alternative A and Alternative 
B program alternatives. 

7.1 Water Supply 

The Project should drill two on-site water supply wells to a depth of approximately 700 feet. Each 
well should be capable of meeting the peak day Project water demands. 

The wells should screen off the more shallow aquifers above approximately 200 feet drawing from 
the deeper aquifer at depths around 400-600 feet.

The Project should plan on the following water supply facilities: 

Investigate the disposition of the existing onsite irrigation well and determine its suitability as 
a potable water supply source 

One additional potable well (assuming the existing well could be utilized as a second supply) 

Arsenic and Manganese water treatment plant 

Steel water storage tank 

Water distribution pump station 

7.2 Wastewater Handling 

The Project should construct an on-site WWTP to treat an average weekend flow of 400,000 gpd, 
300,000 gpd, and 75,000 gpd for Alternatives A, B, and C, respectively.

The Project should maximize the on-site recycling of wastewater. 

The Project should apply for a NPDES permit to discharge effluent to Pruitt Creek.

Flow limitations for off-site discharged should be monitored with the existing USGS gauging 
station at Mark West Creek. The Project should prepare contingency plans for on-site disposal 
of wastewater in the event that the NPDES permit is delayed or denied. 

The Project should plan on constructing the following wastewater handling facilities: 

Immersed membrane bioreactor WWTP with UV Disinfection & Chlorination 

Effluent pump station 

Recycled water storage tank and pump station 

Recycled water distribution pump station 

Seasonal storage pond 

Acquiring additional property for turf grass irrigation (Alternative A and B only) 
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Chapter 1 Introduction and Background 
1.1 Introduction 
The Town of Windsor, California drill two exploratory boreholes and install a well in each borehole to 
evaluate the groundwater supply potential from the underlying unconsolidated aquifer(s) and, if possible, 
to provide an immediate supplemental municipal water supply for use in periods of drought or 
emergency.  The location of Windsor, California in Sonoma County is shown on Figure 1-1, below. 

Figure 1-1: Windsor Location Map 

In 2007, a water supply analysis was conducted as part of the Town’s Water Master Plan update.  This 
analysis concluded that the Town of Windsor currently has enough supply capacity to meet current 
demands (assuming full availability of allocated supplies); however, demands are expected to exceed 
current supplies as early as 2008, assuming projected SCWA Russian River water allocations, 
continuation of Bluebird well being off-line due to water quality issues, and regulatory and permitting 
issues surrounding the Russian River water supplies. While the shortfall may be met through a 
combination of conservation and increased recycled water use, the development of off-river water 
supplies is considered imperative to helping the Town meet intermittent shortfalls and to potentially 
provide long-term supplies as part of a larger conjunctive use program.  Additionally, the analysis 
concluded that there were two high-priority needs for the Town of Windsor that needed to be addressed as 
part of their water supply planning. The first identified need was to develop, as soon as possible, some 
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off-river groundwater supply capacity to augment the current system in the event of supply curtailments 
such as that which occurred in 2007.  The second need identified was to develop hydrogeologic data on 
suitable locations and depths for the future development of wellfields and groundwater basin recharge for 
longer-term water supply development.   

In light of these results, a program was developed within the context of Windsor’s Water Master Plan to 
provide information regarding off-river well locations for hydrogeologic data and water production 
capabilities. Using available hydrogeologic data, exploratory borehole and well drilling locations were 
selected based upon several criteria for long-term wellfield siting. Specifically, the intended production 
well clusters are located in areas: 

known to have productive geologic strata,  

proximate to the existing water distribution system, 

at or adjacent existing groundwater wells with seniority of usage, 

currently owned by the Town (to minimize program costs), and  

near surface water bodies or storm water conveyances, if possible, to ease start up issues. 

From these criteria, several viable locations were identified for exploratory drilling and well construction, 
two of which currently contain Town-owned wells. These two sites are Esposti Park and the Bluebird-
Well area; the locations of these wells are depicted on Error! Reference source not found..

The intent of the well drilling program is to evaluate the thickness and productivity of the deeper 
sedimentary units in the Windsor area at these existing well locations (along with the better-known 
shallow sedimentary units), and to provide the Town with two wells that it can use immediately to 
augment existing water supplies in times of shortages relating to drought and/or emergency. In addition, 
the information obtained on sedimentary units and their associated water quality will be used to aid in the 
siting and design of long-term production well(s) at these and other locations.

1.2 Drilling and Well Testing Objectives 
As discussed above, the objective of the exploratory boring and well drilling program was to gather the 
necessary data to develop robust designs for off-river wells, to craft a long-term conjunctive use program 
for the Town of Windsor, and to provide the Town with two ‘working’ wells that could provide 
immediate relief to shortages resulting from periods of drought and/or emergency. In order to achieve this 
objective, the field program needed to maximize the hydrogeologic data collected for understanding the 
portion of the groundwater basin underlying the Town of Windsor and for development of a regional 
conceptual model of water-bearing aquifers. Therefore, data to be collected during borehole drilling 
included:

Accurate and depth-correlated sediment data; 

Sediment samples for grain size analysis in certain intervals; 

Formation water-quality samples in the prospective production intervals for metals and ions; 
and,

Geophysical data on the subsurface strata for lithostratigraphic correlation regionally. 

The hydrogeological investigations documented here were to confirm the suitability of the Bluebird and 
Esposti Park locations for long-term production wells and to provide sufficient data for the preparation of 
production well designs for Windsor’s short-term and long-term water supply goals.  For the purposes of 
the drilling program, the short-term goal was to site individual supply wells capable of efficiently 
producing 200 gallons per minute or more of high-quality groundwater.  The longer-term goals, as 
identified in the Water Master Plan, are to maximize the use of the groundwater basin as a long-term 
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sustainable resource and to minimize water quality concerns such as those currently encountered in the 
Bluebird Well for arsenic and other metals. 

1.3 Regional Hydrogeology 
According to the California Department of Water Resource (DWR) Bulletin 118, California’s 
Groundwater (2003), the Town of Windsor overlies the Santa Rosa Plain, a groundwater sub-basin of 
some 80,000 acres within the Santa Rosa Valley Groundwater Basin. Past work by the United States 
Geological Survey (USGS), however, indicates that the Town, in fact, overlies a smaller sub-basin or unit 
termed the Windsor-Fulton unit (Cardwell, 1958) or Windsor Storage Unit (DWR, 1975).  This unit 
(identified herein as the Windsor-Fulton unit) is approximately 11,100 acres in size (Cardwell, 1958). The 
Santa Rosa Plain sub-basin and Windsor-Fulton unit are shown on Figure 1-2. 

Figure 1-2: Groundwater Basin and Subbasins in the Vicinity of Windsor 

Groundwater quality and availability in the Santa Rosa Plain has been the subject of several earlier 
investigations and is the subject of a current study by the USGS.  Two principal studies, Geology and 
ground water in the Santa Rosa and Petaluma Valley areas, Sonoma County by G. T. Cardwell (1958), 
and Bulletin 118-4, Evaluation of ground water resources: Sonoma County, Volume 2: Santa Rosa Plain 
by the California Department of Water Resources (DWR, 1982), inform much of the current discussion 
herein.
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1.3.1 Description of Near-Surface Geology Near Windsor 
The Windsor-Fulton unit is a deep bedrock trough around a geologic syncline (a concave upward folding 
of consolidated and semi-consolidated rock) named the Windsor Syncline.  The basin is filled with 
Tertiary- and Quaternary-aged uncemented and partially cemented sediment of the Glen Ellen Formation, 
Wilson Grove Formation, and likely the Petaluma Formation.  These formations make up a single 
groundwater aquifer.  The Windsor-Fulton unit is flanked on the east by Tertiary-aged Sonoma Volcanics 
and on the west by Jurassic-aged Franciscan assemblage bedrock.  Recent studies by the USGS have 
identified that the groundwater unit is flanked on the south by a subsurface feature termed the Trenton 
Ridge, a geologic ‘high spot’ that runs from the Town of Trenton to the City of Santa Rosa and 
‘separates’ the Windsor-Fulton unit from the remainder of the sub-basin.  This “ridge” feature is defined 
by a gravity anomaly and is believed to be associated with thrust faulting resulting from northern 
compression of the area.  It may form a southern boundary hydraulically to the Windsor Fulton unit 
within the unconsolidated deposits overlying the bedrock faulting due to offsetting of sediment beds. 

The USGS historically identified three classes of geologic formations (Cardwell, 1958) beneath the Santa 
Rosa Plain sub-basin and Windsor-Fulton unit based upon their general water bearing properties:   

1. Consolidated rocks of Jurassic and Cretaceous age which yield essentially no water (e.g. the 
Franciscan Formation, a group of metamorphosed sedimentary rocks west of Windsor) 

2. Sedimentary and volcanic rocks of Tertiary age which are mainly secondary aquifers (e.g. the 
Sonoma Volcanics) 

3. More recent deposits of late Tertiary age (approximately 2 million years ago) to Quaternary age 
(0.8 to 1.8 Million years ago)  

The Class 3 formations are considered the most important for use of groundwater as a supply option 
beneath the Town of Windsor. The three principal Class 3 formations of interest underlying the Town are 
the Quaternary Glen Ellen Formation and both the late Tertiary Petaluma Formation and the similar-aged 
Wilson Grove (formerly Merced) Formation.   

1.3.2 Unconsolidated Aquifer Characteristics 
Groundwater flow in the Windsor-Fulton groundwater unit is west-southwest from the foothills of the 
Mayacama Mountains toward the Russian River where it would discharge.  Groundwater flow in the 
sedimentary aquifer beneath Windsor is believed to be bounded on the east by the Healdsburg Fault zone 
which is a strike-slip fault that is active and offsets sedimentary beds sufficiently to impede groundwater 
flow. Groundwater to the south of the Windsor-Fulton groundwater unit may be bounded by the Trenton 
Ridge, as it marks a significant contrast in the thickness of certain sedimentary units such as the Glen 
Ellen Formation. 

The thickness of the unconsolidated sedimentary aquifer within the Windsor-Fulton unit is not fully 
known.  It was preliminarily described as over 1,000 feet deep in the center of the Windsor syncline 
(Cardwell, 1958).  The western side of the groundwater unit is fault controlled; the sedimentary aquifer is 
thick, greater than 600 feet, and rapidly thins to less than 200 feet by the Russian River where a thin 
veneer of highly permeable alluvial and terrace deposits sit beneath and adjacent to the river. The eastern 
flank of the sedimentary aquifer is described as shallowing to perhaps 500 feet, but remaining relatively 
thick due to a small amount of downward displacement apparent along the Healdsburg fault zone to the 
east (Cardwell, 1958).  Recent studies by the USGS suggest that the deeper sedimentary interval beneath 
the Windsor-Fulton groundwater unit, north of the Trenton Ridge, may consist of Pliocene age or older 
Petaluma Formation; however, this has not been confirmed by direct evidence (i.e. boring logs) in the 
center of the basin.  Furthermore, the water bearing properties of the Petaluma Formation are quite 
variable to the south and it is not known whether this section of Petaluma Formation, if present, would 
yield appreciable quantities of groundwater to individual wells. 
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1.3.3 Groundwater Availability 
The Santa Rosa Plain sub-basin contains a large quantity of groundwater in storage; DWR’s 1982 
estimates are as high as four million acre-feet in the entire Santa Rosa basin.  The upper 200 feet beneath 
the Windsor-Fulton unit is estimated to contain 165,000 acre-feet of groundwater in storage according to 
USGS estimates (Cardwell, 1958).  More groundwater is likely present in storage within the deeper 
sediments, but this has not been fully quantified; a good working estimate of the total groundwater in 
storage beneath the Windsor area would be around 400,000 acre-feet.   

Recharge of the groundwater basin annually due to infiltration of precipitation is very limited.  The entire 
Santa Rosa Plain Sub-basin has been estimated to receive 29,300 acre-feet of recharge annually (DWR, 
1982). The Windsor-Fulton unit can reasonably be estimated to receive 10% of that recharge based upon 
its size and areal extent. This means that 2,930 acre-feet of water are naturally recharged to the Windsor- 
Fulton unit annually. This low annual recharge rate restricts how much water can be withdrawn over the 
longer-term without substantial decreases in the volume of groundwater in storage. Decreasing the 
volume of groundwater in storage adds an additional energy cost to pump the groundwater due to 
increased depth to water, not to mention the dewatering of wells screened in shallower aquifer intervals.

Groundwater extraction wells in the Windsor-Fulton unit produce highly varying yields depending on the 
lateral location of the well and the depth and length of the screened interval.  The majority of groundwater 
wells in the area are completed at shallow depths (less than 200 feet) in the recent alluvium and the Glen 
Ellen Formation.  Additionally, to the southwest of the center of town and west of Windsor Creek, 
groundwater wells appear to encounter portions of the Wilson Grove Formation (formerly named the 
Merced Formation) interfingered with the Glen Ellen Formation. The quantity of groundwater produced 
per foot of drawdown in the Glen Ellen Formation ranges from approximately 0.5 gpm/foot to more than 
20 gpm/foot. The quantity of groundwater produced per foot of drawdown in the Wilson Grove 
Formation is generally higher than that of the Glen Ellen, ranging from 2 to 30 gpm/foot (Cardwell, 
1958). The quantity of groundwater to be produced per foot of drawdown in the Petaluma Formation or 
deeper sediments in the Windsor-Fulton unit is unknown. In general, viable water supply wells are those 
that can produce more than 200 gpm, which will necessitate encountering coarse sediment packets with 
specific capacity at the middle- to higher-end of these known ranges in order to minimize drawdown and 
to increase the reliability of supply over the longer term for Windsor. 

Groundwater is utilized in the Santa Rosa Plain for water supply of all types from agriculture and industry 
to individual domestic supply wells.  The 1982 DWR study found the groundwater aquifer system to be in 
supply-demand equilibrium with groundwater withdrawals then totaling 29,700 acre-feet.  There may be 
limited additional groundwater available within the Windsor-Fulton unit, absent the artificial recharge of 
the groundwater basin from surface water sources such as the Russian River or recycled water.  The 
USGS and SCWA plan to evaluate active groundwater recharging with surface water as one of the 
conjunctive-use management options for water supply in other parts of the groundwater basin.  

1.4 Organization of Document 
This report describes the exploratory drilling program and data collection activities conducted at the 
Town of Windsor’s Bluebird and Esposti Park well sites, as well as well installation and pump testing 
details. Specifically, this document is organized into the following chapters: 

Well Drilling and Construction  in Chapter 2; 
Well Development in Chapter 3; 
Aquifer Testing in Chapter 4; 
Groundwater Quality results in Chapter 5; 
Well Surveys in Chapter 6; and, 
References at the report end. 
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Chapter 2 Well Drilling and Construction 
Exploratory boreholes were advanced at the two identified exploration and testing locations for this 
project - Esposti Park and the existing Bluebird Well area (Figure 2-1) - to evaluate the water production 
viability of the unconsolidated sedimentary aquifer in the Windsor area. This chapter provides a 
summary of the exploratory drilling and well construction program that was conducted at each site. 
Specifically, documented herein are: 

the drilling of two exploratory borings with lithologic logging; 

collection of preliminary water-quality samples during drilling; and 

well installation. 

Borehole geophysical surveys that were conducted are summarized in Chapter 6 of this report, while 
Chapter 3 documents the well development, Chapter 4 documents the aquifer pump testing, and Chapter 5 
document water quality testing conducted at each well site.    

Borehole drilling and well design and installation were conducted under the oversight of John M. Lambie, 
California Professional Geologist (PG) Number 4607 (Expires 5/31/2011). 

Lithologic samples were collected approximately every 10 feet of borehole advancement using three 
following methodologies: 

1. Primary samples of sediment and water were placed in mason jars for the purposes of providing a 
total matrix sample. The samples were collected from a bucket placed beneath the cyclone 
separator that separates the drilling air from the water and solids driven to the surface inside the 
drill string.  The mason jar lids were labeled according to borehole and depth interval in the field. 

2. Secondary soil/sediment samples were collected using a combination of fine-meshed stainless 
steel screens suspended under the cyclone separator by a long metal pole for safety. These 
samples excluded the finest-grain-size clays in the materials coming out of the bottom of the 
cyclone separator.  The samples were preserved in small canvas bags and labeled according to 
borehole and depth interval. 

3. Tertiary samples were created from the secondary samples by centrifuging the samples to remove 
water and more fine-grained material. These tertiary samples were then dried under a heat lamp 
and observed under a low-power optical microscope to examine the grain textures and colors. The 
samples were preserved in small sample packets and labeled according to borehole depth and 
interval.
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Figure 2-1: Borehole Locations in Windsor 
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2.1 Bluebird Well Site 
Field work began at the Bluebird well site on January 25, 2010, however drilling was delayed until 
February 7, 2010 due to heavy rains and wet site conditions. Drilling at the Bluebird site occurred 
between February 7, 2010 and April 8, 2010. The following details the drilling and well installation 
program that occurred at this well site. The replacement Bluebird well is located as shown on Figure 2-2 

Figure 2-2: Bluebird Borehole and Well Location 

2.1.1 Conductor Casing and Sanitary Seal 
A ¼-inch wall, 20-inch diameter conductor casing and surface sanitary seal were installed to a depth of 20 
feet using a reverse-circulation air rotary drill rig. The sanitary seal consists of a 5% bentonite-cement 
grout mixture that was pumped into the annular space between the borehole wall and conductor casing 
using a tremie pipe. The cement mixture consists of approximately one part cement with about six gallons 
of potable water per sack of Portland cement. 

2.1.2 Drilling 
Borehole drilling at the Bluebird well site was conducted in multiple stages using a combination of 
reverse-air-circulation dual-tube and mud rotary drilling methods. First, a 6-inch diameter pilot hole was 
drilled between February 8, 2010 and February 21, 2010 to a total depth of 795 feet below the ground 
surface (bgs). Drilling at this site with reverse-air-circulation drilling was slow and difficult, and while a 
promising zone appeared to be present at the ~800-foot depth, a decision was made not to continue 
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drilling using this methodology.  A mud-rotary drill rig was brought to the site later during the field 
project, and the existing 6-inch borehole reamed to a 10-3/4-inch diameter beginning on April 3, 2010. 
Reaming of the existing 800-foot borehole was completed on April 8, 2010 and the borehole advanced to 
a total depth of 867 feet by April 8th. Drilling was deemed complete on April 8, 2010 when volcanic tuff 
was identified in the borehole. The Bluebird borehole was then subsequently reamed again to a nominal 
diameter of 16-inches using the mud-rotary drilling method between April 16 and April 21, 2010. 
Reaming to final diameter was completed for a total depth of 760 feet bgs. No amendments were added to 
the drilling fluid during pilot borehole drilling for drilling fluid property control. 

Drill cutting samples were logged during pilot drilling by a California-licensed hydrogeologist.  Samples 
were collected onsite at the point where the drill cuttings dropped out of the cyclone and into a small 
catch basin before exiting the shaker. The generalized lithology encountered during drilling is 
summarized in Table 2-1.  A detailed lithologic log combined with geophysical survey results is provided 
in Appendix B. 

Geophysical logging of the pilot borehole was conducted after reaching total depth of 867 feet bgs. 
Schlumberger LTD performed the logging which consisted of a suite of geophysical surveys, including: 

Gamma 
Open Hole Sonic Logging 
Single Arm Caliper 
Spontaneous Potential 
Induction Resistivity with Borehole Fluid Resistivity 
Magnetic Resonance Logging for: 

o Porosity; 
o Bound water; 
o Free water; and 
o Relative permeability 

Micro-Resistivity 

Copies of the geophysical survey reports are included in Appendix C. The logs were run at vertical scales 
of 1-inch to 50 feet and 1-inch to 20 feet. As part of their surveys, Schlumberger performed a caliper log 
of the reamed borehole. The caliper log was used to estimate the volumes of gravel pack and grout 
necessary to fill the annular space during well construction. 

Three drill cutting samples of the pilot borehole were analyzed for grain size distribution to design the 
well screen filter (gravel) pack and well screen slot size. Samples were collected from the following depth 
intervals and analyzed by Environmental Technical Services in Petaluma, California:  550 to 580 feet bgs, 
710 to 740 feet bgs, and 790 to 800 feet bgs. These samples were obtained from water-yielding 
formations over the anticipated interval to be screened. Grain size analysis reports are included in 
Appendix D. 

In general, the sand and gravel units encountered during drilling are correlated with the Glen Ellen 
Formation. This unit consists of heterogeneous mixtures of tuffaceous clay, mud, boulder to pebbly 
gravel, and sand and silt deposits with interbedded conglomerates (Sweetkind et. al., 2010). The Glen 
Ellen Formation was deposited in a variety of nonmarine environments, including coalescing alluvial 
fans, fan deltas, streams and lakes, and can be differentiated from the underlying Wilson-Grove 
Formation by the lack of fossils as well as the sediment types and colors, and from the underlying 
Petaluma Formation by the materials types as the Petaluma Formation is dominated by deposits of 
moderately to weakly consolidated silty to clayey mudstone along with local beds and lenses of poorly 
sorted sandstone (Sweetkind et. al., 2010). 
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Table 2-1: Bluebird Lithologic Summary 

Top Depth 
(feet) 

Bottom 
Depth (feet) Lithology 

0 10 Clayey sand with trace gravel 

10 28 Clayey sand to sandy clay with trace gravel 

28 40 Gravel and sand with little clay 

40 103 Brown sandy clay 

103 120 Gravel and sand varying from gravel to sand 

120 130 Brown stiff clay 

130 188 Gravel and sand, variably colored 

188 199.5 Gray to brown sandy clay 

199.5 354 Variably colored medium sand with gravel to gravel with sand. 

354 377 Light to dark gray sandy clay 

377 388 Poorly sorted sand, variably colored 

388 398 Dark gray sandy clay 

398 416 Poorly sorted sand, fine to coarse 

416 419 Dark gray sandy clay 

419 450 Gravel with sand, grading to sand with trace gravel 

450 470 Medium to light gray clay 

470 511 Sand with trace gravel 

511 516 Gray clay 

516 580 Sand and gravel, variably colored. Increasing sand with depth 

580 584 Gray clay 

584 608 Sand with gray clay and gravel 

608 650 Clayey sand to sandy clay 

650 685 Fine sand with clay stringers 

685 695 Clay with sand stringers 

695 745 Sand with gravel 

745 790 Medium gray clay 

790 797 Thin stringy sand and gravel 

797 867 Clay

September 2010 2-5 



Windsor Groundwater Well Installation and Testing Project Chapter 2 Well Drilling and 
Summary Report Construction 

Figure 2-3: Bluebird Boring Log and Well Construction Diagram 

September 2010 2-6 



Windsor Groundwater Well Installation and Testing Project Chapter 2 Well Drilling and 
Summary Report Construction 

Figure 2-3: Bluebird Boring Log and Well Construction Diagram (cont’d) 
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2.1.3 Well Construction 
The as-built well construction is shown on Figure 2-3. Well casing and screen materials were installed in 
the borehole on April 27 and 28, 2010.  Gravel pack was installed on April 28, 2010 and the bentonite 
seal was installed on April 29, 2010. Well grouting occurred on April 29 and 30, 2010. 

The well was completed using a 10-inch diameter screen and casing. The well casing from the ground 
surface to a depth of 695 feet consists of 10-inch diameter, ¼-inch wall, low-carbon steel casing. A 
special insulative coupling was placed between the upper low carbon steel casing and the lower stainless 
steel casing/screen materials.  Casing and screen joints were welded during installation with a minimum 
of two passes per circumference. Centralizers were installed at approximately 40-foot intervals (except 
over screened sections) to center the casing and screen in the borehole.  The centralizers were made of the 
same material (i.e. low carbon or stainless) as the casing to which the centralizers were attached. 

The well screen and casing were designed to withstand the collapse pressures expected to be encountered 
within the borehole during installation, development and use.  The detailed screen design was performed 
by E-Pur based on the screen depth and slot size specifications detailed in the project specifications. The 
¼-inch wall thickness used in the construction of the Bluebird replacement well is consistent with the 
thickness recommended by State of California Standards for Water Well Construction (DWR Bulletins 
74-81 and 74-90) for 10-inch casing to be set to depths to 1,000 feet. 

The well screen was designed to screen the permeable sand and gravel zones identified during borehole 
advancement. Intervals to be screened were selected based soil types, field observations and depth-
specific water quality samples collected during boring advancement. A total screen length of 50 feet was 
installed over a single interval from 695 to 745 feet bgs. The screen consists of stainless steel continuous 
wire-wrap construction with a 0.125 inch slot size.  

The screen filter pack consists of ¼-inch SRI Supreme gravel material.  The gravel pack was place in the 
annual space between the borehole and well casing using a tremie pipe and potable water. A 10 foot 
bentonite seal was placed on top of the gravel pack. This was followed by a hot patch (short lift of 5% 
bentonite/cement grout) which was allowed to set for 24 hours before the remaining annual space was 
placed with the same material to prevent potential collapse of the well casing.  All annular seal grouting 
was placed using a tremie pipe. The placement of the annual seal was witnessed by a Sonoma County 
Health Department inspector. 

The wellhead was fabricated after completion of the well development. Wellhead finishing consisted of a 
concrete pad around the well casing and a locking cap on top.  The well construction details are show in 
Figure 2-3. 

2.2 Esposti Park Well Site 
Field work began at the Esposti Park well site on February 23, 2010 with drilling concluding on March 
22, 2010. The following details the drilling and well installation program that occurred at this well site. 
The replacement Esposti Park well is located as shown on Figure 2-4. 
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Figure 2-4: Esposti Park Borehole and Well Location 

2.2.1 Conductor Casing and Sanitary Seal 
A ¼-inch wall, 20-inch diameter mild steel conductor casing and surface sanitary seal were installed to a 
depth of 30 feet using a reverse-circulation air rotary drill rig.  The sanitary seal consists of a 5% 
bentonite-cement grout mixture that was pumped into the annular space between the borehole wall and 
conductor casing using a tremie pipe. The cement mixture consists of approximately one part cement with 
about six gallons of potable water per sack of Portland cement. 

2.2.2 Drilling 
Borehole drilling at the Esposti Park well site was conducted in two stages using the reverse-air-
circulation dual-tube drilling method. First, a 6-inch diameter pilot hole was drilled to a total depth of 
1,040 feet bgs. Second, the borehole was reamed using the mud-rotary drilling method to a nominal 
diameter of 16-inches for a total depth of 675 feet bgs.  The pilot borehole was drilled from February 23, 
2010 to March 2, 2010. The borehole was reamed from March 11, 2010 to March 22, 2010. No 
amendments were added to the drilling fluid during pilot borehole drilling for drilling fluid property 
control.

Drill cutting samples were logged during pilot drilling by a California-licensed hydrogeologist.  Samples 
were collected onsite at the point where the drill cuttings dropped out of the cyclone and into a small 
catch basin before exiting the shaker. The generalized lithology encountered during drilling is 
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summarized in Table 2-2.  A detailed lithologic log combined with geophysical survey results is provided 
in Appendix B. 

Geophysical logging of the pilot borehole was conducted after reaching total depth of 867 feet bgs. 
Schlumberger LTD performed the logging which consisted of a suite of geophysical surveys, including: 

Gamma 
Open Hole Sonic Logging 
Single Arm Caliper 
Spontaneous Potential 
Induction Resistivity with Borehole Fluid Resistivity 
Magnetic Resonance Logging for: 

o Porosity; 
o Bound water; 
o Free water; and 
o Relative permeability 

Micro-Resistivity 

Copies of the geophysical survey reports are included in Appendix C. The logs were run at vertical scales 
of 1-inch to 50 feet and 1-inch to 20 feet. As part of their surveys, Schlumberger performed a caliper log 
of the reamed borehole. The caliper log was used to estimate the volumes of gravel pack and grout 
necessary to fill the annular space during well construction. 

Five drill cutting samples of the pilot borehole were analyzed for grain size distribution to design the well 
screen filter (gravel) pack and well screen slot size. Samples were collected from the following depth 
intervals and analyzed by Environmental Technical Services in Petaluma, California:  390 to 400 feet bgs, 
400 to 420 feet bgs, 420 to 440 feet bgs, 550 to 580 feet bgs, and 580 to 600 feet bgs.  The samples were 
obtained from water-yielding formations over the anticipated interval to be screened. Appendix D 
contains copies of the geotechnical laboratory report. 

In general, the sand and gravel units encountered during drilling correlate with the Glen Ellen Formation. 
This unit consists of heterogeneous mixtures of tuffaceous clay, mud, boulder to pebbly gravel, and sand 
and silt deposits with interbedded conglomerates (Sweetkind et. al., 2010). The Glen Ellen Formation was 
deposited in a variety of nonmarine environments, including coalescing alluvial fans, fan deltas, streams 
and lakes, and can be differentiated from the underlying Wilson-Grove Formation by the lack of fossils as 
well as the sediment types and colors, and from the underlying Petaluma Formation by the materials types 
as the Petaluma Formation is dominated by deposits of moderately to weakly consolidated silty to clayey 
mudstone along with local beds and lenses of poorly sorted sandstone (Sweetkind et. al., 2010). 
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Table 2-2: Esposti Park Lithologic Summary 

Top
Depth 
(feet) 

Bottom 
Depth 
(feet) Lithology 

0 60 Light brown sandy clay 

60 82 Variably colored well-sorted sand 

82 90 Light gray sandy clay 

90 115 Poorly sorted medium gravel, variably-colored; grading to green gray with depth 

115 132 Dark gray-green silty clay 

132 152 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with depth 

152 163 Light brown sandy clay 

163 223 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with depth 
to fine-to-medium sand 

223 232 Light gray silty clay 

232 336 Poorly sorted sand with rate pebbles. Increasing coarseness. Changing to gravel 
with sand and then to medium sand with pebbles 

336 350 Light gray sandy clay. Light brown volcanic ash identified starting at 341 feet bgs 

350 377 Variably colored gravel and sand. Grades from fine to medium. Some volcanic 
ash.

377 381 Ash predominant with sand and gravel 

381 650 Variably-colored gravel and sand. Some ash interspersed at intervening layers. 
Interspersed clay with sand and gravel between 510 and 520 feet bgs. 

650 700 Interbedded clay and ash with some sand. Trending to tan clay with depth 

700 736 Gravel and sand 

736 804 Dark gray micaceous clay with layers of sand ranging from fine to medium. 

804 826 Gray-green fine to medium sand. Abundant ash starting at 810 feet bgs.  

826 832 Light gray sandy clay 

832 841 Sand and gravel 

841 854 Dark gray fat clay 

854 862 Poorly sorted sand with gravel, variably colored 

862 970 Dark gray fat clay 

970 1030 Silty sands to poorly sorted sand 

1030 1040 Clay
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Figure 2-5: Esposti Park Boring Log and Well Construction Diagram 
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Figure 2-5: Esposti Park Boring Log and Well Construction Diagram (cont’d) 
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Figure 2-5: Esposti Park Boring Log and Well Construction Diagram (cont’d) 
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2.2.3 Well Construction 
The as-built well construction is shown on Figure 2-5. Well casing and screen materials were installed in 
the borehole on March 24 and March 25, 2010.  Gravel pack was installed on March 25, 2010 and the 
bentonite seal was installed on March 26, 2010. Well grouting occurred on March 26 and 27, 2010. 

The well was completed using a 10-inch diameter screen and casing. The well casing from the ground 
surface to a depth of 380 feet consists of 10-inch diameter, ¼-inch wall, low-carbon steel casing. A 
special insulative coupling was placed between the upper low carbon steel casing and the lower stainless 
steel casing/screen materials.  Casing and screen joints were welded during installation with a minimum 
of two passes per circumference. Centralizers were installed at approximately 40-foot intervals (except 
over screened sections) to center the casing and screen in the borehole.  The centralizers were made of the 
same material (i.e. low carbon or stainless) as the casing to which the centralizers were attached. 

The well screen and casing were designed to withstand the collapse pressures expected to be encountered 
within the borehole during installation, development and use.  The detailed screen design was performed 
by E-Pur based on the screen depth and slot size specifications detailed in the project specifications. The 
¼-inch wall thickness used in the construction of the Esposti Park replacement well is consistent with the 
thickness recommended by State of California Standards for Water Well Construction (DWR Bulletins 
74-81 and 74-90) for 10-inch casing to be set to depths to 1,000 feet. 

The well screen was designed to screen permeable sands and gravels with good water quality as identified 
by field observations, soil cuttings and depth-specific water quality samples collected during borehole 
advancement. A total screen length of 160 feet was installed over six intervals (Table 2-3). The screen 
consists of stainless steel continuous wire-wrap construction with a 0.125 inch slot size. Stainless steel 
blank casing ranging in length from 10 to 50 feet in length separates the screened intervals and was placed 
opposite lower permeability strata within the more permeable strata.  

Table 2-3: Esposti Park Screened Intervals and Lengths 

Screened Interval Depths 
(feet below ground surface) Screen Length (feet) 

380 to 420 40

430 to 450 20

460 to 470 10

480 to 510 30

545 to 565 20

615 to 655 40

Total Length 160

The screen filter pack consists of ¼-inch SRI Supreme gravel material.  The gravel pack was place in the 
annual space between the borehole and well casing using a tremie pipe and potable water. 

A 10.5 foot bentonite seal was placed on top of the gravel pack. This was followed by a hot patch (short 
lift of 5% bentonite/cement grout) which was allowed to set for 24 hours before the remaining annual 
space was placed with the same material to prevent potential collapse of the well casing.  All annular seal 
grouting was placed using a tremie pipe. The placement of the annual seal was witnessed by a Sonoma 
County Health Department inspector. 
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The wellhead was fabricated after completion of the well development. Wellhead finishing consisted of a 
concrete pad around the well casing and a locking cap on top.  The well construction details are show in 
Figure 2-5. 
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Chapter 3 Well Development 
Both the Bluebird and Esposti Park wells were developed in two phases by WDC. The first phase 
consisted of surge block and airlift development using the same drill rig used to drill and construct the 
well. The second phase consisted of pump and surge development using a temporary test pump.  RMC 
and E-Pur hydrologists and hydrogeologists periodically monitored the progress of the development. 

3.1 Bluebird Well Development 
Dispersant (NW-220 by US Filter) was added to the Bluebird well on May 3, 2010, two days following 
well sealing. The dispersant was allowed to sit in the well overnight, and bailing and surging began on the 
Bluebird well on May 4, 2010.  Airlift equipment was installed in the well on May 5, 2010 with surge 
block and airlift development beginning thereafter.  Development of the Bluebird well via airlifting was 
completed on May 10, 2010. 

The heavy drilling fluids in the bottom of the well were initially removed by bailing and airlifting for 
several hours from the bottom of the well. Development was then performed using a surge block 
consisting of a double swab separated by a 10- to 20-foot section of perforated drill pipe. Development 
began at the top of the screened interval by vigorously swabbing a 40-foot section of screen and then 
airlifting from the top 10-foot section of that 40-foot swabbed section. This was repeated several times. 
Then the same 40-foot section of screen was again swabbed and airlifting water performed from the next-
lower 10-foot section of the 40-foot swabbed section. This procedure was repeated until each 10-foot 
section of the 40-foot section was covered. A 40-foot section of the drill pipe was then added and the 
same procedure repeated for the next 40-foot lower section of screen.  Several airlift/swab passes were 
performed across the screen until approximately 160 hours of development were completed.    

The airlift development equipment was removed from the Bluebird well on May 11, 2010 and a pump 
installed in the well. Pumping of the Bluebird well occurred between May 12, 2010 and May 14, 2010. 
During this period, the discharge rate of the well dropped considerably, indicating that the well screen 
and/or filter pack was clogged and that additional development would be required before aquifer testing 
could reasonably proceed. However, due to wet weather, discharges to the Town’s sanitary system were 
not allowed (holding ponds at the wastewater treatment plant were at capacity), and the ability to 
discharge to an adjacent stormwater drainage disallowed under the North Coast Regional Water Quality 
Control Board’s 2009 General Permit for Low Threat Discharges to Surface Waters in the North Coast 
Region (this permit does not allow for surface discharges after May 15th). Therefore, no additional 
development was conducted on the Bluebird well prior to site demobilization. 

3.2 Esposti Park Well Development 
As with the Bluebird well, dispersant (NW-220 by US Filter) was added to the Esposti Park well on 
March 28, 2010 following well sealing. The dispersant was allowed to sit in the well overnight, and 
bailing and surging began on the Esposti Park well on March 30, 2010.  Airlift equipment was installed in 
the well on March 31, 2010; surge block and airlift development began on April 1, 2010 and is completed 
on April 15, 2010. 

The surge and airlift development method used on the Bluebird well was also used on the Esposti Park 
well. As with the Bluebird well, multiple airlift/swab passes were required before the well was 
considered to be sufficiently developed via airlifting. In total, approximately 160 hours of surge/airlift 
development were completed on the Esposti Park well.

Airlift development was then followed by pump development occurring between April 27, 2010 and April 
28, 2010.  During this period, the well was pumped at approximately 450 to 500 gpm for approximately 
10 hours, and then allowed to recover in anticipation of aquifer testing.  The Esposti Park well was not 
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pumped at its maximum rate due to discharge limitations on the Town’s sanitary sewer system and the 
onsite filtration/storage capacity. 
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Chapter 4 Aquifer Testing 
As scoped in the project specifications, aquifer testing of both the Bluebird and Esposti Park wells was to 
be conducted, consisting of an 8-hour step-rate discharge test and a 24-hour constant-rate discharge test. 
Dynamic profiling of both wells was also to occur during the constant rate testing, providing spinner 
flowmeter logging data.  Additionally, depth-specific water quality sampling was to be performed as part 
of the dynamic profile testing to be conducted. 

Constant-rate pump testing was performed as planned on the Esposti Park well. However, as described in 
Chapter 3, the Bluebird well pumping rate dropped considerably during pump development to such a rate 
that aquifer testing could not reasonably proceed without additional well development occurring first. 
And as is described in Chapter 3, circumstances at the time of the field project made additional 
development on the Bluebird well impossible at that time; as such, aquifer testing was not performed on 
the Bluebird replacement well.  

4.1 Background Water Level 
Background and pumping groundwater levels were monitored during the Esposti Park aquifer testing with 
water levels measured in the pumping well (the Esposti Park replacement well), the original Esposti Park 
well, and at the water supply well serving Mobile Home Estates (located at 5761 Old Redwood Highway, 
Santa Rosa, California). Figure 4-1 shows the location of the two monitoring wells relative to the 
pumping well, the Esposti Park replacement well. Hydrographs for all wells during the test period are 
provided in Appendix E. 

Figure 4-1: Monitoring Wells for Esposti Park Aquifer Pumping Tests 
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An Instrumentation Northwest Smart Sensor PT2X pressure transducer was installed in the original 
Esposti Park well at the beginning of the project in January. The transducer was set at 98.89 feet bgs with 
approximately 60 feet of water above the transducer.  Groundwater elevations were read continuously 
throughout the well installation, development and testing program.  Additional pressure transducers (both 
Insitu Troll 700 transducers) were installed in the replacement Esposti Park well and in the water supply 
well serving Mobile Home Estates in anticipation of the aquifer testing to be performed in the 
replacement well. The Mobil Home Estates transducer was installed on April 26, 2010 approximately 21 
feet bgs, while the Replacement Esposti Park transducer was installed on April 27, 2010 at approximately 
132 feet bgs. Background groundwater level data collected prior to the constant-rate discharge testing in 
the Esposti Park replacement well are shown in Figure 4-2. 

Figure 4-2: Background Groundwater Level Data – Esposti Park Monitoring Wells 
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Changes in groundwater levels in the Esposti Park replacement well, as shown in the figure above, are the 
results of test pumping in the that well prior to commencement of the constant-rate pump testing.  As can 
be seen in the figure above, the original Esposti Park well and the Mobile Home Estates well do not 
appear to be affected by pumping in the replacement Esposti Park well. 

4.2 Constant-Rate Discharge Testing 
Constant-rate discharge testing was performed on the Esposti Park well from April 28 to April 29, 2010 
to evaluate the transmissivity and storativity of the screened aquifer(s).  Pumping on the well began the 
morning of April 28th with a pumping rate around 400 gpm. The well was pumped overnight at a constant 
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rate to allow water levels to reach steady-state condition. Dynamic profiling was then conducted on April 
29th simultaneously with the constant rate pumping test. The dynamic profile testing consisted of spinner 
log testing and depth-specific water quality testing.  The constant-rate pumping test and dynamic profiling 
was completed the afternoon of April 29th, but groundwater elevation monitoring was continued for 
several days to ensure capture of well recovery. 

Groundwater drawdown data was plotted simultaneously with observation well data. These data are 
presented in Figure 4-3. As can be seen from these data, neither the original Esposti Park well nor the 
Mobile Home Estates well appear to be impacted by pumping in the Esposti Park replacement well. This 
indicates that the replacement well is screened over aquifer zones that are hydraulically separate from the 
two observation wells and/or that a pumping rate of 400 gpm in the replacement well is too small to 
impact the observation wells. As the data recorded in the two observation wells do not show any impacts 
that can be attributed to pumping in the Esposti Park replacement well, these data were not used in 
calculating the transmissivity and storativity of the zones screened by the Esposti Park replacement well. 
And as no relevant observation well data were available, a storativity value was not calculated for the 
Esposti Park replacement well. 

Figure 4-3: Groundwater Level Data – Esposti Park Pumping and Monitoring Wells 
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Groundwater level data recorded in the Esposti Park replacement well during the constant-rate aquifer test 
were plotted on a separate graph and analyzed to calculate a transmissivity value. These data are 
presented in Figure 4-4. Drawdown during pumping appears to be sensitive to slight variations in 
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pumping rate. Although no correction as made for these variations in pumping, to trend lines presented by 
the data were analyzed. 

Figure 4-4: Groundwater Level Data – Esposti Park Replacement Well 

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00
1.0 10.0 100.0 1,000.0 10,000.0

Elapsed Time (minutes)

Transmissivity is calculated using the Cooper-Jacob method (Cooper and Jacob, 1946) for pumping 
drawdown data: 

264QT
s

Where: T = Transmissivity (gallons/day/feet [gpd/ft]) 

Q = Pumping rate (gallons per minute [gpm]) 

s = Water level drawdown (feet) per log cycle of time, t (min) since pumping 
started (from Figure 4-4) 

The best-fit straight lines, shown in Figure 4-4, have the same slope and result in a transmissivity of 6,600 
gpd/ft calculated using a pumping rate of 400 gpm and a drawdown of 16 feet per log cycle. Further, 
based on the data presented in Figure 4-4, Esposti Park replacement well specific capacity appears to be 
between approximately 4 and 6 gpm/ft, depending upon the length of the data set used in the calculation. 
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4.3 Dynamic Profile Testing 
Dynamic profile testing was performed on the Esposti Park replacement well by BESST, Inc. 
concurrently with the constant-rate pumping testing. Dynamic Flow Profile and Water Quality Analysis 
testing is generally a two-part procedure in which flow rates across the screened portions of the well are 
first determined, and then water quality samples are collected at the same general locations. Specifically, 
in the first part of the test, fluorescence dye (NSF standard 60/ fluorescent red, FWT 50 Liquid 
concentrate) was injected at 10-foot intervals over the screened portion of the Esposti Park replacement 
well, and the time required for the dye to reach indicator meters at the surface was measured to estimate 
the approximate dynamic flow contribution by depth and screened interval. Then, a specially-designed 
sampling apparatus was used to collect depth-specific water samples from the same depths as measured 
previously during the flow testing. The water samples were sent to Brelje and Race Analytical Laboratory 
in Santa Rosa, California for analysis for general minerals, metals, nitrogen compounds, Total Organic 
Carbon, Total Dissolved Solids, and pH.  Two composite water samples were also collected at the 
pumphead during testing in order to provide composited data for comparison; these samples were 
analyzed by Brelje and Race Analytical Laboratory for Source Chemical Monitoring Requirements for 
potable water quality as set forth by the California Department of Public Health. These analyses included: 

Inorganics
Asbestos
Nitrate/Nitrite 
Secondary Standards 
Radioactivity
Volatile Organic Chemicals 
Synthetic Organic Chemicals 

The results of depth-specific water quality analyses with respects to screened intervals are discussed in 
Chapter 5 of this report 

As described in BESST’s report (included as Appendix G), the majority of flow entering the Esposti Park 
replacement well from the surrounding aquifer is coming from three primary intervals: between 380 and 
390 feet bgs (~23.5%), between 490 and 500 feet bgs (~17.5%) and between 545 and 555 feet bgs 
(~33.9%). These results are show below in Figure 4-5. As shown on the well’s geologic log (Appendix 
B), these zones correspond with gravel with sand and/or sandy gravel layers. 
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Figure 4-5: Esposti Park Replacement Well – Incremental Flow Analysis 

September 2010 4-6 



Windsor Groundwater Well Installation and Testing Project Chapter 5 Groundwater 
Summary Report Quality

Chapter 5 Groundwater Quality 
Groundwater samples were collected at both the Esposti Park and Bluebird well sites during borehole 
advancement. In general, two types of water quality samples were collected from each borehole: those for 
metals analyses to evaluate potential potability issues and those for isotope analysis for evaluate potential 
water-quality potability issues and to provide baseline on groundwater age and genesis.  These samples 
were termed borehole water quality samples and conjunctive use water quality samples, respectively. For 
the purposes of this report, only borehole water quality samples are discussed. 

Borehole water quality samples were collected following a written sampling protocol that provided a 
means for the consistent application of sampling procedures.  The sampling protocol, entitled 
“Groundwater Filtration Protocol”, was developed by the Merced County Division of Environmental 
Health for water quality sample collection, and included definition of sampling groups, site naming 
convention and abbreviations, labeling convention, sample collection order, instructions for field 
parameter collection, instructions for sampling and borehole purging procedures prior to sample 
collection, and chain of custody instructions. In general, samples were collected per Table 5-1. 

Table 5-1: Borehole Water Quality Sample Collection Protocol 

Analytes Collection Procedure Summary Container 

Calcium, magnesium, 1. Using the Groundwater Filtration Protocol 1 x ½ gallon, 
sodium, potassium, iron, developed by the Merced County Division of plastic bottle 
manganese, arsenic, Environmental Health, place one gallon of 
chromium, mercury sample in temporary holding container in an 

iced cooler and let rest for 12 hours. 

2. Filter supernatant from cooled holding 
container through a 0.45 micron filter and 
place in an unpreserved container. (Sample 
preservation was performed in the 
laboratory.)

3. Store each filtered sample in an iced cooler 
at approximately 4 degrees Celsius out of 
direct sunlight. 

4. Record each sample on the Chain of 
Custody. 

pH, total alkalinity, 
bicarbonate, boron, total 
dissolved solids, 
hardness 

1. Carefully pour the sample into the ½ quart 
bottle.

2. Store each sample in an iced cooler at 
approximately 4 degrees Celsius. 

3. Record each sample on the Chain of 
Custody. 

1 x ½ quart, plastic 
bottle

Chloride, fluoride, sulfate, 
nitrate

1. Carefully pour the sample into the ½ quart 
bottle.

2. Store each sample in an iced cooler at 
approximately 4 degrees Celsius. 

3. Record each sample on the Chain of 
Custody. 

1 x ½ pint, plastic 
bottle
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Analytes Collection Procedure Summary Container 

Total organic carbon 1. Carefully pour the sample water into two, 
pre-preserved (with phosphoric acid) 40 
milliliter VOA vials. 

2. Store each sample in an iced cooler at 
approximately 4 degrees Celsius. 

3. Record each sample on the Chain of 
Custody. 

2 x 40 milliliter 
VOA

Each sample collected was recorded on the Chain of Custody (COC) form in the field. The COC form 
allows custody tracking of each sample, from the time of collection, through transport, and to the final 
release of custody to the laboratory. The COC form documents the date and time of the sample collection, 
the name of the person(s) collecting the sample, matrix type, total number of containers submitted, and 
the analyses requested.  The COC form was signed and dated each time the custody of the samples 
changed.

Additional depth-specific and composite groundwater samples were also collected at the Esposti Park 
well during constant-rate aquifer testing. Additional groundwater samples were collected from the 
Bluebird well site during well development in anticipate of obtaining coverage under the North Coast 
Regional Water Quality Control Board’s (NCRWQCB’s) General Permit for Low Threat Discharges 
(2009).

Depth-specific water quality samples were collected using a method developed by the United States 
Geological Survey (USGS) and currently licensed to BESST, Inc. A decontaminated “clean” hose on a 
motorized reel is pressurized with nitrogen. The leading end of the hose has a foot valve which is in the 
closed position under positive hose pressure. The hose is lowered down the well to the desired sample 
depth, where the nitrogen pressure is released. Water within the well column enters the hose because the 
hydrostatic pressure exerted by the water column is greater than the pressure in the hose, which is no 
under atmospheric pressure. The water level rises in the hose until it equilibrates with the well water 
column. After repressurizing the hose with nitrogen and forcing the foot valve to close, the hose is reeled 
up to the ground surface. The water sample is transferred from the pressurized hose into the appropriate 
sample containers by manipulating the end valve. The hose is decontaminated by running 
distilled/deionized water through it prior to re-insertion in the well. 

These data collect activities are discussed below, with summary tables showing analytical results and 
associated drinking water standards (Maximum Contaminant Levels or MCLs). Copies of laboratory 
reports are included in Appendix F. 

5.1 Bluebird Water Quality Data 
In general, borehole water quality samples were collected every 100 feet during borehole advancement.  
At the Bluebird well site, borehole water quality samples were collected at 180, 220, 320, 340, 440 and 
700 feet bgs. Although sampling was attempted at other intervals, field conditions did not yield sufficient 
water for sampling.  A sample of tanked water used during drilling advancement was also collected; this 
field blank was submitted as being collected from 710 feet bgs to the analytical laboratory. Water quality 
samples were submitted to Brelje and Race Analytical Laboratory of Santa Rosa, California for analysis 
for metals and general minerals, nitrates and total organic carbon (TOC). Table 5-2 summarizes the 
analytical results for the borehole water quality samples.  
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Table 5-2: Bluebird Borehole Water Quality 

Analyte Units MCL

Depth (feet below ground surface)

180 220 320 340 440 700
Field

Blanka

Field Measurements

pH Unitless 7.08 7.83 7.38 7.33 7.89 8.11
Conductivity mS/m 25.4 26.2 31.1 31.1 37.1 30.7

Turbidity NTU 202 597 136 942
Dissolved Oxygen g/L 6.15 7.84 1.81 6.54 8.11 7.46

Temperature oC 12.55 16.63 18.41 20.38 23.95 22.67
Oxygen Reduction

Potential
mV 64 34 254 41 82 47

Laboratory Analyses

Hardness as CaCO3 mg/L 97 100 93 87 73 130 170
Calcium mg/L 14 15 16 15 14 23 30

Magnesium mg/L 15 16 13 12 9.2 17 22
Sodium mg/L 22 23 30 39 54 19 13

Potassium mg/L 3 4.3 9.1 12 20 6.1 11
Total Alkalinity as

CaCO3
mg/L 82 120 140 150 180 180 160

Bicarbonate mg/L 100 150 170 190 220 220 190
Sulfate mg/L 250/500/600 b 5.3 2.5 7.2 3.7 6.9 14 16

Chloride mg/L 250/500/600 b 39 21 20 20 21 14 11
Nitrate as N mg/L 10 8.5 <2.0 8.6 <2.0 <2.0 9.5 10

Fluoride mg/L 2 0.51 0.36 0.38 0.35 0.31 0.27 0.25
pH unitless 6.6 7.2 7.6 7.6 7.8 8 7

Total Dissolved
Solids

mg/L 500/1,000/
1,500 b 

220 240 220 250 300 280 200

Boron mg/L <0.1 0.18 0.33 0.16 0.32 0.29 0.17
Arsenic g/L 10 <2.0 <2.0 <2.0 9 16 <2.0 <2.0

Total Chromium g/L 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Iron g/L 300c 3200 <100 <100 <100 360 <100 <100

Manganese g/L 50c 1800 850 760 460 480 440 <20
Mercury g/L 2; 0.05d 0.024 0.038 0.058 0.014 <0.012 0.018 0.013

Total Organic
Carbon

mg/L 1.1 0.56 1.5 0.31 0.54 1.4 0.36

Notes:
a. Reported as sample from 710 feet bgs in analytical report. 
b. Secondary MCL – Recommended/Upper/Short Term 
c. Secondary MCL 
d. Water Quality Objective for mercury under the California Toxics Rule 
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In anticipation of conducting long-term aquifer pumping for hydraulic testing, additional water quality 
samples were collected from the Bluebird replacement well during development as required by the 
NCRWQCB for receipt of a discharge permit under the Board’s General Permit for Low Threat 
Discharges (2009). This permit was required to allow the extracted water during hydraulic testing to be 
discharged to the adjacent stormwater drainage instead of the local sanitary sewer system, as the existing 
sanitary sewer in Bluebird Court does not have the capacity required to safely accept the anticipated 
discharges. Per the NCRWQCB, water samples were analyzed for metals (as listed in the Low Threat 
Discharge Permit), cyanide, nitrate as N, and hardness. As well development was underway during the 
sampling, the water samples were analyzed both as total concentrations and dissolved concentrations, in 
order to determine what, if any, portion of the detectable concentration may be the result of sediment-
borne constituents.  These water samples were collected on May 7, 2010 and were analyzed by 
McCampbell Analytical Laboratory in Pittsburg, California.  

The results of the May 7, 2010 sampling round unexpectedly yielded elevated concentrations of arsenic 
(both in total and dissolved form). As these data were completely counter to borehole water quality 
samples collected from this well at the same zone, additional water quality samples were collected from 
the Bluebird replacement well on May 12, 2010 and analyzed for both total and dissolved arsenic. 
Additional analyses were also conducted during the May 12 sampling even to confirm the anticipated 
concentrations of mercury in the replacement well discharges.  The results of the May 7 and May 12, 
2010 sampling events are summarized in Table 5-3. 

As can be seen by comparing the Bluebird well site borehole water quality data with those collected from 
the constructed replacement well during development, arsenic concentrations have increased 
considerably. Assuming that all data are valid, the elevated arsenic concentrations are most likely the 
result of a sudden change in the oxidation conditions of groundwater near the well due to the introduction 
of oxygen during well development.  Such a condition can be alleviated by completing the development 
of the well to remove fine-grained turbidity and doing additional well development using more aggressive 
development methods such as pumping to ensure the introduction of formation water into the well. As 
groundwater returns towards its natural oxidation condition, arsenic concentrations should decrease 
substantially. 
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5.2 Esposti Park Water Quality Data 
As with the Bluebird well site, borehole water quality samples were collected every 100 feet during 
borehole advancement at the Esposti Park well site.  Specifically, borehole water quality samples were 
collected at 200, 285, 400, 600, and 736 feet bgs. Although sampling was attempted at other intervals, 
field conditions did not yield sufficient water for sampling.  Water quality samples were submitted to 
Brelje and Race Analytical Laboratory for analysis for metals and general minerals, nitrates and total 
organic carbon (TOC). Table 5-4 summarizes the analytical results for the borehole water quality 
samples. 

Table 5-4: Esposti Park Borehole Water Quality 

Analyte Units MCL

Depth (feet below ground surface)

200 285 400 600 736

Field Measurements
pH Unitless 6.67 8.36 8.64 8.9 6.42

Conductivity mS/m 45.8 35.4 45.6 42.4 56.7
Turbidity NTU 354 589

Dissolved Oxygen g/L 5.64 7.12 8.22 7.49 7.32
Temperature oC 18.94 21.84 19.96 20.54 14.47

Oxygen Reduction Potential mV 4 154 229 90 177
Laboratory Analysis

Hardness as CaCO3 mg/L 150 99 140 120 110
Calcium mg/L 23 15 24 23 22

Magnesium mg/L 23 15 20 16 14
Sodium mg/L 42 40 51 54 87

Potassium mg/L 8 6.9 14 19 27
Total Alkalinity as CaCO3 mg/L 210 160 230 230 290

Bicarbonate mg/L 260 190 280 280 350
Sulfate mg/L 250/500/600 a 12 8.4 17 12 18

Chloride mg/L 250/500/600 a 20 25 25 14 21
Nitrate as N mg/L 10 <2.0 <2.0 <2.0 8.5 8.5

Fluoride mg/L 2 0.4 0.39 0.36 0.33 0.3
pH unitless 7.2 7.5 7.9 7.9 8

Total Dissolved Solids mg/L 500/1,000/1,500 a 300 260 360 310 430
Boron mg/L 0.14 0.13 0.28 0.31 0.45
Arsenic g/L 10 <2.0 <2.0 2.1 7.3 39

Total Chromium g/L 50 <1.0 <1.0 <1.0 <1.0 2.1
Iron g/L 300 b <100 <100 <100 <100 1200

Manganese g/L 50 b 1600 910 860 580 440
Mercury g/L 2 0.17 <0.012 0.014 0.014 0.017

Total Organic Carbon mg/L 3.9 0.74 0.33 0.4 0.66
Footnotes:

a. Secondary MCL - Recommended/Upper/Short Term 
b. Secondary MCL 
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As part of the dynamic profile testing that was conducted on the Esposti Park replacement well (and 
described in Section 4.3 of this report), depth-specific water quality samples were collected over each 
screened interval of the well. These samples were labeled DP-1 to DP-6, starting from the uppermost 
screened interval in the replacement well.  Depth-specific water quality samples were submitted to Brelje 
and Race Analytical Laboratory for analysis; the results of the analyses are summarized in Table 5-5, 
below.

Table 5-5: Esposti Park Depth-Specific Water Quality Results 

Analyte Units MCL

Depth (feet below ground surface)

DP 1 DP 2 DP 3 DP 4 DP 5 DP 6 Dup

Aluminum g/L <50 <50 <50 <50 <50 <50 <50
Ammonia as N mg/L 0.3 <0.20 0.3 <0.20 <0.20 <0.20 <0.20

Antimony g/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
Arsenic g/L 10 45 94 83 84 97 100 85
Barium g/L 200 160 170 170 170 200 170

Beryllium g/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bicarbonate mg/L 290 280 280 280 290 340 280

Boron mg/L 0.31 0.36 0.35 0.35 0.34 0.4 0.35
Bromide mg/L 0.086 0.07 0.068 0.074 0.067 0.085 0.07
Cadmium g/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Calcium mg/L 23 19 19 20 19 20 20

Carbonate mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloride mg/L 250/500/600 a 18 11 11 11 11 16 11

Total Chromium g/L 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cobalt g/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Copper g/L <50 <50 <50 <50 <50 <50 <50
Fluoride mg/L 2 0.39 0.43 0.38 0.36 0.35 0.36 0.61

Hydroxide mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Iron g/L 300 b <100 <100 <100 <100 <100 <100 <100
Lead g/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Magnesium mg/L 16 11 11 11 11 11 11
Manganese g/L 50 b 800 630 630 650 630 680 660

Mercury g/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Molybdenum g/L 6.7 8.8 9 8.9 9.3 13 9.4

Nickel g/L <10 <10 <10 <10 <10 <10 <10
Nitrate mg/L 10 <2.0 <2.0 <2.0 <2.0 8.3 <2.0 <2.0

Nitrite as N mg/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
pH 8.0 7.8 7.9 8.0 7.9 7.5 7.7

Potassium mg/L 17 19 19 20 20 24 21
Selenium g/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Silica mg/L 87 91 92 93 91 96 93
Silver g/L <10 <10 <10 <10 <10 <10 <10

Sodium mg/L 50 52 52 54 54 80 54
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Analyte Units MCL

Depth (feet below ground surface)

DP 1 DP 2 DP 3 DP 4 DP 5 DP 6 Dup

Strontium g/L 150 120 120 120 120 130 120
Sulfate mg/L 250/500/600 a 13 9.9 10 9.8 11 18 9.8

Thallium g/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tin g/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Kjeldahl
Nitrogen as N mg/L 1.1 1.5 1.5 1.1 1.1 1.1 1.1
Total Alkalinity

(as CaCO3) mg/L 240 230 230 230 240 280 230
Total Dissolved

Solids mg/L 500/1,000/1,500 a 360 340 340 340 340 420 340
Total Hardness

(as CaCO3) mg/L 120 93 93 95 93 95 95
Total Organic

Carbon mg/L 4.8 7.5 5.5 9.3 4.4 4.7 4.5
Zinc g/L <50 <50 <50 <50 <50 <50 <50

Footnotes:
a. Secondary MCL - Recommended/Upper/Short Term 
b. Secondary MCL 
c. DP-1 is from the screened interval between 380 and 420 feet bgs. DP-2 is from the screened interval 

between 420 and 450 feet bgs. DP-3 is from the screened interval between 460 and 470 feet bgs. DP-4 
is from the screened interval between 480 and 510 feet bgs. DP-5 is from the screened interval between 
545 and 565 feet bgs. DP-6 is from the screened interval between 614 and 655 feet bgs. 

These analytical results are also presented in graphical form in BESST’s report, included in Appendix G 
of this report. 

In addition to the depth-specific water quality samples, two composite samples were collected from the 
Esposti Park replacement well.  These samples were analyzed for the suite of parameter required by the 
California Department of Public Health for certifying municipal supply wells.  These samples were also 
submitted to Brelje and Race Analytical Laboratory for analysis. Table 5-6 summarizes the results of 
these analyses. 
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Table 5-6: Esposti Park Composite Water Quality Results 

Analyte Units MCL Composite 1 Composite 2 Field Blank
Aluminum g/L <50 <50
Antimony g/L <6.0 <6.0
Arsenic g/L 10 56 61 <2.0
Barium g/L 200 200 <100

Beryllium g/L <1.0 <1.0
Bicarbonate mg/L 280 280
Cadmium g/L <1.0 <1.0
Calcium mg/L 22 20

Carbonate mg/L <1.0 <1.0
Chloride mg/L 250/500/600a 17 16

Total Chromium g/L 50 <1.0 <1.0
Copper g/L <50 <50
Fluoride mg/L 2 0.37 0.39

Hydroxide mg/L <1.0 <1.0
Iron g/L 300b <100 <100
Lead g/L <5.0 <5.0

Magnesium mg/L 15 14
Manganese g/L 50b 750 790 <20

Mercury g/L <1.0 <1.0
Nickel g/L <10 <10
Nitrate mg/L 10 <2.0 <2.0

pH 7.6 7.6
Selenium g/L <5.0 <5.0

Silver g/L <10 <10
Sodium mg/L 54 48
Sulfate mg/L 250/500/600a 12 12

Thallium g/L <1.0 <1.0
Specific Conductance mhos/cm 510 500

Total Alkalinity (as CaCO3) mg/L 230 230
Total Dissolved Solids mg/L 500/1,000/1,500 a 340 340

Total Hardness (as CaCO3) mg/L 120 110
Zinc g/L <50 <50
Color units 5 5
Odor TON <1.0 <1.0

Turbidity NTU 0.21 0.47
MBAS mg/L <0.05 <0.05

Perchlorate g/L <4.0 <4.0
Asbestos MFL 0 0

Gross Alpha pCi/L 1.49 0.349
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Analyte Units MCL Composite 1 Composite 2 Field Blank
Nitrogen Phosphorous

Pesticides (EPA Method 507)
g/L ND ND

Chlorinated Acids (Herbicides)
(EPA Method 515.3)

g/L ND

Organohalide Pesticides (EPA
Method 505)

g/L ND

N methyl carbamoyloximes &
carbanates (EPA Method 531.1)

g/L ND ND

Endothall (EPA Method 548.1) g/L ND ND
Diquat (EPA Method 549.2) g/L ND ND
EDB (EPA Method 504.1) g/L ND

Regulated Organic Chemicals g/L ND ND
Footnotes:

a. Secondary MCL - Recommended/Upper/Short Term 
b. Secondary MCL 

As was observed in the Bluebird well, groundwater samples from the Esposti Park well as collected 
following well installation and development contained significantly larger concentrations of total arsenic 
than those collected during borehole advancement.  And as with the Bluebird well, assuming that all data 
are valid, the elevated arsenic concentrations are most likely the result of a sudden change in the oxidation 
conditions of groundwater near the well due to the introduction of oxygen during well development.  
Such a condition can be alleviated by completing the development of the well to remove fine-grained 
turbidity and doing additional well development using more aggressive development methods such as 
pumping to ensure the introduction of formation water into the well. As groundwater returns towards its 
natural oxidation condition, arsenic concentrations should decrease substantially. 

Other changes in water quality between those collected during borehole advancement and those collected 
during aquifer testing include the follows: 

The chloride concentrations dropped. Borehole chloride concentrations were typically around 20 
mg/L whereas the chloride concentrations from aquifer testing samples ranged around 11 mg/L. 

 The mercury concentrations dropped. Borehole mercury concentrations ranged from non-detect 
to around 0.017 g/L whereas mercury concentrations in aquifer testing samples were all non-
detect.

Total organic carbon (TOC) concentrations increased somewhat from borehole concentrations 
ranging around less than one mg/L, whereas TOC concentrations in water samples collected 
during aquifer testing ranged from 4.4 to 9.3 mg/L. 
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Chapter 6 Well Surveys 
Borehole deviation surveys were conducted during the reaming of both the Bluebird and Esposti Park 
boreholes prior to replacement well construction. Deviation surveying was completed by E-Pur and is 
documented in Section 6.1. In addition, caliper surveys were completed in both replacement wells as part 
of a series of geophysical surveys conducted in each replacement well. The geophysical surveys were 
completed by Schlumberger, Ltd and are documented in Section 6.2. 

Following well construction, both replacement wells were geo-located using Global Positioning Surveys 
(GPS) to determine the wells’ longitude and latitude, as well as the top of the casing elevation. These 
surveys were performed by Winzler and Kelly and the survey results are documented in Section 6.3. 

6.1 Plumbness and Alignment 
Borehole plumbness and alignment were checked periodically during borehole reaming and prior to well 
installation to ensure construction of a relative plumb well.  Open boreholes were tested using during 
reaming using the SureShot “Survey-While-Drilling” system. These tools provided the inclination data 
necessary to ensure that the completed borehole did not exceed two-thirds of the borehole diameter per 
100 foot of length, as specified in AWWA A100-06 and in the project work plan.  These specifications 
translate roughly to a deviation of 10.5 inches in 100 feet. Collecting these data during borehole reaming 
allowed the WDC to control the drill stem such that the completed borehole met required specifications. 

6.1.1 Bluebird Replacement Well 
As previously noted, the Bluebird borehole was reamed twice during the field construction period: first 
from a diameter of 6 inches to a diameter of 10-3/4 inches (completed between April 3, 2010 and April 7, 
2010) and then from a diameter of 10-3/4 inches to a completed nominal diameter of 16 inches between 
April 12, 2010 and April 21, 2010.  During the first reaming pass, the borehole was checked frequently to 
ensure that it was within alignment specifications.  During the first alignment surveys, conducted on April 
3, 2010, the Bluebird borehole had a plumbness of 0.5o from vertical at a depth of 307 feet, and a 
plumbness reading of 0.8o from vertical at a depth of 427 feet bgs. At 727 feet bgs, the borehole deviation 
was 0.5o from vertical. 

6.1.2 Esposti Park Replacement Well 
The Esposti Park borehole was reamed from 6 inches in diameter to a nominal diameter of 16 inches 
between March 11, 2010 and March 22, 2010.  Initial plumbness measurements of the borehole indicated 
that it was 2.5o from vertical. At 589 feet bgs, the borehole was found to be 3.25o from vertical. In order 
to improve the borehole alignment, the drill bit was tripped out and a third collar added to the drill stem to 
steady the drill and improve alignment.  Successive measurements of the borehole plumbness indicated 
that the borehole was between 1.4o and 2.5o from vertical. As reaming continued, the borehole alignment 
improved with the borehole deviation varying from 1.9o to 2.1o from vertical by the time total depth was 
completed. 

6.2 Geolocation Survey 
A field survey was conducted at the Bluebird and Esposti Park replacement well sites using Global 
Positioning System (GPS) equipment on June 28, 2010 to establish the location of the two new wells. The 
field survey established a benchmark at each pump pedestal of the replacement wells. 

The basis for the survey of the positions is a map entitled “Control Survey 1996 A.R.M. Monitoring 
Program for the Russian River”, filed on August 28, 1996 in Book 554 of Maps, pages 28-32, of the 
Sonoma County Records. Point E coordinate values and elevation were held for the survey. Listed 
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benchmark elevations are in NAVD ’88. Coordinate values shown below are California State Plane 
Coordinate Zone 2 (NAD ’83). 

6.2.1 Bluebird Replacement Well 
The benchmark location for the Bluebird replacement well is the chiseled corner at the northerly corner of 
the wellhead slab. The coordinate for this well are as follows: 

N 1959115.4041 E 6332436.6130 Elevation = 118.34 

Lat = 38o 32’ 20.306185” N Long = 122o 48’ 05.144352” W 

6.2.2 Esposti Park Replacement Well 
The benchmark location for the Esposti Park replacement well is the chiseled corner at the northerly 
corner of the wellhead slab.  The coordinate for this well are as follows: 

N 1954509.6739 E 6338689.6507 Elevation = 140.93 

Lat = 38o 31’ 35.316839” N Long = 122o 46’ 45.948870” W 
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1. Introduction 

Esposti Supply Well Redevelopment, Pumping 
Test, and Treatment Feasibility Study 

1.1 Background 
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1.2 Purpose of this Report 

1.3 Summary of Findings 

1.3.1 Key findings of the well redevelopment and pumping test: 
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1.3.2 Key findings for developing production at the Esposti Supply Well: 

1.4 Report Structure 
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2. Description of Project Area 
Hydrogeology 
2.1 Hydrogeology of the Project Site 
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Groundwater Well Installation and Testing Report
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3. Description of Project Site 
Infrastructure and Project Permits 

3.1 Esposti Supply Well Construction 
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3.2 Esposti Park Infrastructure 

3.2.1 Electrical Power 

3.2.2 Sewer Discharge 
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Table 1 Comparison of Calculated Sewer Flow with Observation 

Flow Added Total 
Flow 

Velocity Freeboard d/D Observed % Of Full Pipe 

gpm gpm fps inch in/in as % S374 S375 S376 

Notes

3.3 Permits Obtained for Pumping Test 
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3.3.1 Sewer Discharge Permit 

3.3.2 Street Encroachment Permit 

3.4 Project CEQA Analysis 

3.4.1 CEQA Analysis for Aquifer Pumping Tests 

3.4.2 Project Level CEQA for Esposti Supply Well 
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4. Esposti Supply Well Redevelopment 
Activities 

4.1 Field Activities 
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4.2 Results of Pre-redevelopment Downhole Video and Static 
Spinner Log 

GHD 

~ liiiiill 



4.3 Results of Short-Term Pumping During Well Redevelopment 

Table 2 Analytical Results From Sampling During Well Development 

Sample ID Date Iron 
Diss.1

Iron 
Total 

Mn
Diss.1

Mn
Total 

As
Diss.1

As
Total 

Comments 

mg/L2

Notes

4.3.1 Surge Pumping During Well Development 
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4.3.2 400 GPM Pumping For 4.5 Hours 

4.3.3 900 GPM Pumping for 1.5 Hours 
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5. Pumping Tests 

5.1 Pumping Test Field Activities 

5.2 28-Hour Pumping Test Setup 
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5.2.1 28-Hour Pumping Test - Water Handling Equipment 

5.2.2 28-Hour Pumping Test - Observation Wells 
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5.2.3 28-Hour Pumping Test - Well Construction Summary 

Table 3 Well Construction Summary 

Well ID Measuring 
Point 

Elevation 
(feet above 
mean sea

level) 

Well 
Diameter,

Casing 
Thickness,

and Slot 
Size 

Top and 
Bottom of 

Perforation 
Intervals 
(feet) and 
Measured 

Depth (feet) 

Sand/Grav 
el Pack 

Interval and 
Grade Sizing 

(inches or
Sieve Size)

Seal 
Interval 
(feet) 

Esposti Supply 
Well 

Esposti Irrigation 
Well 

Bluebird Well 

Mobile Home 
Estates Well 

Notes
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5.2.4 28-Hour Pumping Test - Flow Rates and Discharge Location 

5.2.5 28-Hour Pumping Test - Setup for Observation Wells 

Table 4 Water Level Measurement Equipment in Each Well 28-Hour Pumping 
Test 

Well Function of Well During Test Transducer Used 
Serial # 

Frequency of
Data Record 

(minutes) 
Esposti Supply 

Well 
Esposti Supply 

Well 

Esposti Supply 
Well 

Esposti Irrigation 
Well 

Bluebird Well 

Mobile Home 
Estates Well 
Barometer 

(Barologger) 
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5.2.6 28-Hour Pumping Test - Measured Elevations and Distance to Pumping 
Well 

Table 5 Elevation and Distance of Monitoring Points 28-Hour Pumping Test 

Well 

Esposti 
Supply Well 

Esposti 
Irrigation 

Well 
Bluebird 

Well 

Mobile 
Home 

Estates Well 

Barometer 2
(Baro-
logger) 

Date of 
Trans 
ducer 
Install 

Estimated 
Elevation 

of Ground 
Surface 

(feet msl) 1

Elevation 
of

Measuring 
Reference 

Point 
(feet msl) 1

Depth of 
Transducer 
Installation 

Below 
Reference 
Point (feet) 

Trans 
ducer 

Elevation 
(feet msl) 1

Pressure 
Head 

Above 
Transducer 

Prior to 
Start of 
Aquifer 

Test (feet) 3

Elevation of 
Ground 

water Prior 
to Start of 

Aquifer 
Test 

Distance 
to Esposti 

Supply 
Well 
(feet) 

Notes

5.3 28-Hour Pumping Test Operation 

GHD 



Pre-Test Preparation 

Start/End of 28-Hour Pumping Period 

Groundwater Recovery Period 

5.4 28-Hour Pumping Test Analytical Results and Analysis 

5.4.1 28-Hour Pumping Test - Results of Water Sample Analysis During Test 

GHD 
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mg/L2

5.4.2 28-Hour Pumping Test - Water Sample Analysis at End of Pumping 

Table 6 Analytical Results From 28-Hour Pumping Test 

MCL in mg/L2

Notes
0.300 0.050 0.010 
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Table 7 Analytical Results From Final Sample 28-Hour Pumping Test May 17, 
2016 at 10:00 AM 

Constituent Analytical 
Method 

Entire Well Pumping 
at 800 gpm for 28 

Hours
(mg/L1)

State MCL Drinking 
Water Standard 
Units in mg/L 

(Unless Otherwise 
Noted) 

0.057 

0.860 

GHD 



Constituent Analytical 
Method 

Entire Well Pumping 
at 800 gpm for 28 

Hours
(mg/L1)

State MCL Drinking 
Water Standard 
Units in mg/L 

(Unless Otherwise 
Noted) 

0.15

Notes

5.4.3 28-Hour Pumping Test - Results of Field Parameter Monitoring 
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Table 8 Average of Last Five Field Parameter Measurements Near End of the 28-
Hour Pumping Test 

Well Temp1

(ºF)
pH Cond. 

(μS)
TDS

(ppm) 
Esposti 

Supply Well 
77.2/80.3 7.65 533 352

Note

5.5 28-Hour Pumping Test Drawdown Results and Analysis 

T

5.5.1 Calculation of Transmissivity 

T

Transmissivity ( T )

GHD 



s
QT T

Q

s
T

T
s

T
s

5.5.2 Calculation of Hydraulic Conductivity (Permeability, K) 

b

T
K

T
b
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5.5.3 Calculation of Storage Coefficient 

5.5.4 Calculation of Specific Capacity 

s
QSc

Sc
Q
s

Table 9 Calculations of Specific Capacity Esposti Supply Well 

Year 
of

Test 

Duration of 
Pumping 
(hours) 

Flow 
Rate 

(gpm) 

Drawdown 
(feet) 

Specific 
Capacity 
(gpm/ft) 

Notes 
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Table 10 Summary of Aquifer Properties 

Transmissivity 
in gpd/ft 

Estimated Storage 
Coefficient 

(dimensionless) 

Specific Capacity 
gpm/ft 

5.6 28-Hour Pumping Test – Analysis of Pumping Rate Limits 

5.6.1 Entrance Velocity Limitation 

VAQ

V
A
Q

Note: 
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5.6.2 Up-hole Velocity Limitation 

VAQ

V
A
Q

5.6.3 Dewatering Limitation 

5.6.4 Annular Space Velocity Limitation 
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VAQ

V
A
Q

5.6.5 Summary of Well Flow Rate Limitations and Pumping Rate 
Recommendation 

Table 11 Summary of Pumping Rate Limiting Factors Espoisti Supply Well 

Limitation Flow Rate in gpm 

Note

5.7 Results of Active Spinner Log 

GHD 



5.8 8-Hour Zone Pumping Test Field Setup 

5.8.1 8-Hour Zone Pumping Test - Water Handling Equipment 

5.9 8-Hour First Screen Zone Pumping Test Operation 

GHD 
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Pre-Test Preparation 

Start/End of 8-Hour First Screen Zone Test 

Groundwater Recovery Monitoring 

5.10 8-Hour First Screen Zone Pumping Test Analytical Results and 
Analysis 

5.10.1 8-Hour First Screen Zone Pumping Test - Results of Sample Analysis 
During Test 

GHD 
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Table 12 8-Hour Zone Pumping Test Results of Samples During Test 

mg/L2

5.10.2 8-Hour First Screen Zone Pumping Test - Water Sample Analysis at End 
of Pumping 

(September 21, 2016) 

Sample ID Date 

MCL mg/L 

Notes

Iron 
Diss.1

Iron 
Total 

0.300 0.010 

Mn
Diss.1

Mn
Total 

0.050 

As
Diss.1

As
Total 

Sample 
time after 

start
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Table 13 Analytical Results From Final Sample 8-Hour Zone Pumping Test 
(September 21, 2016 at 3:00 pm) 

Constituent Analytical 
Method 

Upper Zone Pumping 
at 300 gpm for 8 Hours 

(mg/L1)

State MCL Drinking 
Water Standard 
Units in mg/L 

(Unless Otherwise 
Noted) 

0.035

0.910

Notes

5.10.3 8-Hour First Screen Zone Pumping Test - Results of Field Parameter 
Monitoring 
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Table 14 Average of Last Five Measurements Near the End of the 8-Hour 
Pumping Test For Each Field Parameter 

Well Temp 
(ºF)

pH EC
(μS/cm) 

TDS
(mg/L) 

Esposti Supply 
Well 

79 7.28 532 365

Notes

5.11 8-Hour First Screen Zone Pumping Test Drawdown Results and 
Analysis 

5.11.1 Calculation of Specific Capacity 

5.12 8-Hour First Screen Zone Pumping Test Rate Analysis 

GHD 



5.12.1 Entrance Velocity Limitation 

VAQ

V
A
Q

5.12.2 Up-hole Velocity Limitation 

VAQ

V
A
Q

5.12.3 Dewatering Limitation 

GHD 
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5.12.4 Annular Space Velocity Limitation 

VAQ

V
A
Q

5.12.5 Summary of Well Flow Rate Limitations and Pumping Rate 
Recommendation 

Table 15 Summary of Pumping Rate Limiting Factors 1st Screen Zone Esposti 
Supply Well 

Limitation Flow Rate in gpm 

Note

GHD 



5.13 Esposti Irrigation Well Sampling 

5.13.1 Esposti Irrigation Well Water Quality 
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Table 16 Analytical Results from Sample of Esposti Irrigation Well September 6, 
2016 at 10:45 AM 

Constituent Analytical 
Method 

Esposti Irrigation Well 
(mg/L1)

State MCL Drinking 
Water Standard 
Units in mg/L 

(Unless Otherwise 
Noted) 

0.013 

19

19
1.5 
7.1 
31

0.95 
85

150
27

9.2 

Notes

5.13.2 Esposti Irrigation Well Water Quality Discussion 
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5.14 Esposti Park Area – Summary of Aquifer Pumping Rate and 
Water Quality Expectations 

5.15 Esposti Park Area Managed Aquifer Recharge Potential 
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6. Esposti Supply Well Treatment 
Feasibility 
6.1 Esposti Supply Well Treatment Feasibility Overview 

6.2 Treatment System Operating Parameter Concept 

GHD 
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Table 17 Esposti Supply Well Characteristics and Design Parameters 

System Operation & Parameters 

Disinfection 

Well Pump 

Wastewater Handling 

Treatment Options 

Process Control 

Summary of Water Quality 

GHD 



Cations 

Anion

Metals 

6.3 Potential Treatment Option Concepts 

GHD 



Table 18 Esposti Supply Well Summary of Potential Treatment Options 

Process and Relevance to Esposti Supply Well Relative Cap. 
System Cost 1

Viability Rating 

Biological 

Membranes 

Resin Media 

Iron Coprecipitation 

GHD 



Process and Relevance to Esposti Supply Well Relative Cap. 
System Cost 1

Viability Rating 

Catalytic Oxidation (Greensand) 

Media Adsorption 

Notes

6.4 Comparison of Viable Treatment Options 

o
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o
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Table 19 Comparison Between Viable Treatment Options 

Process Number of 
Vessels 

Backwash 
Frequency 

Consumable 
$/Acre Ft 1

Notes 

Notes

6.4.1 Selection of Treatment Option 

GHD 



6.5 Treatment System Siting Options 

6.6 Treatment Cost 

6.6.1 Treatment Cost – Capital Investment 

GHD 
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Table 20 Esposti Supply Well Treatment Capital Cost 

Esposti Supply Well Capital Cost For Two Step Treatment 

Catalytic Oxidation (Mn) With Adsorptive Media (As) Conceptual Estimate for System Installation 

DESCRIPTION 
QUANTITY ESTIMATE 

NUMBER UNIT UNIT COST TOTAL 

Preliminary Design 

Preliminary Design subtotal $221,000 

Basis of Design Report 

Basis of Design Report subtotal $18,000 

Detailed System Design and Bid Package 

Design subtotal $80,607

Permitting Final Documents 

Permitting Document subtotal $31,000 

GHD 



Esposti Supply Well Capital Cost For Two Step Treatment 

Catalytic Oxidation (Mn) With Adsorptive Media (As) Conceptual Estimate for System Installation 

DESCRIPTION 
QUANTITY ESTIMATE 

NUMBER UNIT UNIT COST TOTAL 
Prefabricated Treatment Plant 

Treatment Plant subtotal $487,125 

Site work and installation of prefabricated treatment plant 

Contractor Site Work subtotal $460,713

Contractor Site Work and Prefabricated Treatment Plant 
subtotal $947,838 

GHD 



Esposti Supply Well Capital Cost For Two Step Treatment 

Catalytic Oxidation (Mn) With Adsorptive Media (As) Conceptual Estimate for System Installation 

DESCRIPTION 
QUANTITY ESTIMATE 

NUMBER UNIT UNIT COST TOTAL 

Contractor site work with prefabricated treatment plant 
subtotal $1,213,232 

$69,107 

Subtotal 

Predesign-Level Project Budget Estimate (2016 Dollars) $2,122,829 

6.6.2 Treatment Cost – Annual Operation 

GHD 



Table 21 Esposti Supply Well Operation Cost 

Esposti Supply Well Two Step Treatment 

Catalytic Oxidation (Mn) With Adsorptive Media (As) Conceptual Estimate for O&M 

DESCRIPTION 
QUANTITY1 ESTIMATE 

NUMBER UNIT UNIT COST TOTAL 
ANNUAL 

Monthly Costs 

Long-Term Maintenance Costs 

Predesign-Level Annual Operation Budget Estimate $366,550 

Assuming 324 Acre-ft./Year production 1 $1,131 

6.7 CEQA Analysis 

GHD 
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7. Scope and Limitations 

GHD 

~ liiiiill 





Figures 

~ liiiiill 





Figure 1 Site Location 



Figure 2 Aerial Location Map 



Figure 3 Esposti Supply Well With Camera Tool 
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Figure 5 28-Hour Pumping Test Semi-Log Plot 

C, ·, 

.,,, ... 

43 

=- &} 
CIJ 
~ -C: 33 

~ 
0 
'O 
~ ~ 
~ ... 
0 

~ 
~ 
·~ 
tQ!J 

A.s 0.016 mg/L~ 

.. . . . . 

As 0.0-1:J mg,\. --- . 

,~ ----
• 

~ 11 . .. --- . . 
As 0.0%0' mr.'I. • • •• • 

.1)11 '-------------
0 10 

28-Hour Pump Test 

. .. 
• 

, 
J 

I 
: . , 

• 

I As o.052 mgfL.""· 

.,,,,,,,,,...._As 0.057 mglL 

[ 

• Ground1Aot~r C>rnwdown from~;, 

• i c.mrier .itv re 

_,, 
4 I cc-.c-tos c,'dc .--+ 

JOO l . <IQO 

Time Since Start of 800-gpm Pump Test (minutes) 

[rl 

80 

71> 

,'8 -u. -
n ~ 

::, ... 
~ ... 

7b 8. 

'l'S 

1~ 

1$ 

71 
ID.QJO 

E 
CIJ 
t-



Fi
gu

re
 6

 A
ct

iv
e 

S
pi

nn
er

 L
og

 4
00

 g
pm

 P
um

pi
ng

 R
at

e 

~,ffCo,.,t 1\.M,-~--- "'-- -•--- .. fitr't "'- r--1 -•. ~ ,.,. •-• •r~ft.M7' 15, . p-.......... t ... ._.. ......... ---........ • SPIN IN I ERPRETATAION 

$nQl<Pq 

OEPTH8 
J • •••• ~~ .... ~ (Feel) 

-- -'!J 
.. -- .., ~--------.. b .... ...... .,,. ,.. --- .................... .., 

1 •• .. .... ..... 
I : 

~ ~ 

' .... I-. 
' l . .... I- 3!50' 
. 
: . .... I-
\ .... I-
l 

I G ,: 93. , e ~ ~ --.., ~ 
j , 

400' OP E .. N 
~ ~ : 

' 17 : . I B ,.. ,. 
: 
. ) 

I-..... : . tr ' C: 

' ' J' 450' . 
I . 

I-..... 
: ~ - ,, 61 ""' 

,,. 
~ . 

' .... ..... 
: 
; .... ..... . 

I 
. .. . ,_ ... soo- ,., . .. - ,. _,,, , . 

1: 
I 

I 
/, 

-T • 
• I 55<7 

- · -
1 38 
I -, ' . . ~' .: 

I r~; ./ 



Figure 7 8-Hour First Screen Zone Test Above and Below Packer Groundwater Drawdown 
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Figure 8 8-Hour First Screen Zone Test Arsenic Concentrations 
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Figure 9 8-Hour First Screen Zone Test Temperature Above and Below Packer Groundwater Drawdown 
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Figure 10 Compound Options 
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Figure 11 System Location, Northwest Option 
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Figure 12 System Location, Southeast Option 
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Figure 13 System Location, Well Option 
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~ WINZLER& KELLY 

July 7, 20 10 

Craig Scott 
Town ,)fWindsor 
P.O. Bo~ 100 
Windsor. CA 95492 

11,t Q'l.P.0-00001 
tR\ll• 1'~«12tl) 

Re: Windsor ·wcu Insta lla tion - \Veil Lo~atiort5•Bluebircl Site and f..sp,is1I Pnr•k Site 

Dear Mr. Scott: 

As fC<luesicd, Winzler & Kelly ~ rfonned a field survey mili:i:ing OPS cqui1>111ent on June 28, 
20 IO 10 .:s1ablish the locn1ioos of 1wv new wells. This ticld sun·C>' cstablish~-<l a benchmark 01 
each pwnp ~-dcstal of tl1c new "ells. one loca1cd a1 the Bluebird Si1c and one located :u die 
Es1>os1i Park Si1c. 

l11c bnsis for the survey of the positions is Ilic map 1i1kd "CONTROL SURVEY 1996 A.R.t\lL 
MONl'IORING l'ROOR1\M FOR ·1111; RUSSIAN RIVFR" fikd Au~ust 28, 1996 in Book 554 
of Maps. al l'agcs 28-.32. Sonoma Co11111y Records. Poim E.coordina1c values and clcv:uion w.:re 
held for lhc survey. Listed benchmark clc,,uions arc AVD '88. Coordinate values ere 
California Sime Plan,.; Coortlinn1es I.one 2 (NAD '83). 

l31ucbird Sile Well 
Chisek.-d square 111 N'ly corner well head slnb. 
N 1959115.4041 E 6332436.6130 Elc\', = 118.34 
I.al ; 38° 32' 20.306185" ~ tong; 122° 48' 05.144352'" \V 

Espos1i Park i1c Well 
Chisc:led ~ll8(t at N'ly comer\\ ell h.:ad slab. 
K 1954509.6739 E 633S689.6507 Elev. = 140.93 
Lat = 38° 31' 35.316839'' N 1,1mg = 122° 46" 45.948117(),,. W 

Winllcr & Kelly appr,:cialcs lhc oppomu1i1y to provide surveying services for lhe Town of 
Windsor for1J1i,; project nnd we look forward 10 serving 1he Town in 1hc (111urc: .. 

Sincerely. 
WINZLER & KEr I, Y 

~-c/2 
Richard Maddoc-k, l?LS 8131 

♦ -l~iT""'"" ~, .. ~ ... ~nt, R-.•u.1.A<CJHOt ... 691., ♦ 
..,X\l.S?l.1410 1"101 Sl7UN 

...... ..... 111111:. ...... • 
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STATE'.OF CALIF'OR~IA 
DEPARTMENT Of HEALTH SERVICES 

., 
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(2) Source of!rJotmoticn: Tow;1 cf Wi ndsor ~--'-'---------==-- ---------------

Co H cc t c d by, Mi Chae I l . Ca VP Jr. 

(3) Number or Name ... _ ... .... ............... . Esoosti we ! I 
Date drilled ................................ _ R-17 .. RQ ~,.. A_ ?1.._ur 
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Town of Windsor, Esposti Well Project 
Sewer Manhole S375A 

S375A on private drive, 10-ft north of Shiloh Rd, Windsor, CA 

S375A on private driveway, looking north off Shiloh Rd, Windsor, Ca 



6.5 ft from rim to bottom, 8-inch sewer lateral 

S375 on Shiloh Rd, Windsor, Ca. 



S130B on Gridley Drive, Windsor, Ca 

S130B Looking Inside, 12-ft from rim to bottom, 8-inch sewer 



S130B on Gridley Dr Windsor, Ca, Looking North 

S130B on Gridley Dr, Looking west on Shiloh Rd, Windsor, Ca 
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DATE: 5/9/2016 

PROJECT NAME: Town of Windsor, Esposti Well -

FIELD REPORT 
1 

LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 
Road. W'ndsor, CA 

JOB NO 11110001.20 

EVENT: Sewer Flow Test and Observations I WEATHER/TEMP: Uoudy • at am I OoO 
51..1- , • atpm J '10'.'.________. ___ _ 
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DA TE: ddlmmly< U!i, / 0 ~ / I lo 

Time: ·use 24 hour time 
Manhole Observed flow as a % record at 15 min 

number/description of full pipe Other observations 
intervals or more freq. :. 
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FIELD REPORT 
DATE: 5/9/2016 LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHERffEMP: q 30 • at am C v..u-c. A. t 11> Cl ... 
• at pm 

PRESENT AT SlTE: W~f<..S I T~w,,{_ 3.) 1 G t\ D ( I J 
~~~- .;i ) 

DATE: dd/mm/yr _5_ / _3_ / ...!k 

Time: use 24 hour time 
Manhole Observed flow as a % record at 15 min 

number/description of full pipe Other observations 
intervals or more freQ. 
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FIELD REPORT 
DATE: 5/9/2016 LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHER/TEMP: 0 atam 
0 at pm 

PRESENT AT s1Te: w-ee.ks G-HO 
DATE: ddlmmfyr ~/ J....! 1J!. 

Time: use 24 hour time 
Manhole Observed flow as a % 

record at 15 min 
number/description of full pipe 

Other observations 
intervals or more freq. r, - 1\ 
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Special notes _regarding: traffic during .t~st, trucks,· buses .. Pedestrian~. kids ih the: area, homeless. Is 
location appropriate for nigh\ monitoring . .Photograph.-location and inside of manhole. : Consider 
_appropriateness of manhole·.as a permanent monitoring_ station with automatic measuring for final 

. ·system.· • • • • • • 
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FIELD REPORT 
DATE· S/1612016 LOCATION· EspoSli Well, Old Redwood Hwy al Shiloh 

Road Winclsor, CA 

PROJECT NAME: J(Ml1 of Windsor, Esposli Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test alld ObsetVations WEATHER/TEMP. 

°' •ai~ 
~1,1...,...,,,_~ •atpm 

PRESENTATSl'TE: 'i2i 
Q ~v--cr H l d--. - 'd 0::::, 1 

DATE: 00_'11 ...E.._ / J!e.. I J1!. 

Time: use 24 hour time 
Manhole Observed flow as a % record at 15 min 

number/desetiption of full pipe Other observations 
intervals or more freo. 
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!Kent O'Brien 707-478-9559 cell and text 

FIELD REPORT 
DATE:I5/11/2016 I 
PROJECT NAME: Town of Windsor, Esposli Well 

EVENT: Sewer Flow Test and Observations 

PRESENT AT SITE: w c.-c ks 
DATE: dd/mm/yr -2.._ /if_/ _jl:2 

Time: use 24 hour time 
record at 15 min 

intervals or more f re . 

Manhole 
number/description 

LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

JOB NO: 11110001.20 

WEATHER/TEMP: 0 atam 
0 at pm 

Jose: 6~u~t-o<; 

Observed flow as a % 
of full pipe Other observations 
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Special.notes re9ard1ng: fraffic._during t_est, trucks, buses. ·-Pedestrians, ktds in:the ~rea,:hom~less. Is 
location appropriate fornight.rrionitoring. Photograph location and.inside ofmanhole. Consider 
ar,propriateness·of marihole as a permanent monitoring station with automatic measuring for:final 
system. _. . . . . • . • · . . · · • • • 
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IKent O'Brien 707-478-9559 cell and text 

DATE:15/11/2016 

PROJECT NAME: Town of Windsor, Esposti Well 

EVENT: Sewer Flow Test and Observations 

Time: use 24 hour time 
Manhole 

record at 15 min 
intervals or more freQ. 

number/description 
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LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

JOB NO: 11110001.20 

WEATHER/TEMP: 0 atam 

Observed flow as a % 
Other observations 

of full pipe 
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FIELD REPORT 
DATE: LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

~~ Z.,,0/ £ Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHER/TEMP: 0 atam 
" atpm 

PRESENT AT S¾TE: f'<-
0 4 ~ 

DATE:~IZ.s/~/i 

Time: use 24 hour time 
Manhole Observed flow as a % record at 15 min Other observations 

intervals or more freq. number/description of full pipe 
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DRAFT Technical Memorandum 
Esposti Park Groundwater Disposal Plan 

Subject: Esposti Park Sewer Discharge Analysis 

Prepared For: 

Prepared by: 

Reviewed by: 

Date: 

1 Background 

2 Analysis 

Table 1
Table 1: Information for Pipeline from Discharge Point (S130) to Potential Monitoring Locations 

Manhole S374 S375 S376 

April 2016 1



Esposti Park Groundwater Disposal Plan 

Table 2
Table 2: Flow Depth and Time to Flow Observations 

Flow Added Total 
Flow d/D Flow Freeboard Time to observation point (min) 

gpm gpm in/in fps inch S374 S375 S376 

April 2016 2
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WIN OSOR 

WASl'EWATER DISCHARGE PERl\ll lT Al'PLICATION 
'l'EMl'ORAIU ' DISCH ARCE 

l'1\ RT A - APJ'Lt CATt ON I J•t,;ttM t T'l 'Y.ls lNFOJlMATION 

AL 

A2. 

Appt k nnl llu~in~Namr Ja1-vV\ vf U/J"""d>o r 
() IA 12.,J....,_,., J '-l._..v 

l'hysicat Address or t~acU lly or IJocat1011 lll1cherglng Wastewater £ ~ ro';,+ •. p.,., t:_ f Q St.; to ~..!, 

City W1 .... J>t?r- Stole e,A Zi1> q5 '/'f 2.. 

A3. 

l'honc(?0'7 )$'~8- $"$<zs'5: - ~L-...c..",...,°"\;\... (e•5""Y 

Mailing Address ',["(()O w,,.,,._,\so[ R.<>,J., Q. l~ .,_ .... {..=0;..,0.,_ ______ _ 

Ci1y tJ )"'¢~• __ .Slate .,C.i} Zip ,55-,(J...:ll:,. 

/\4. Chld l~xcc111lvc Officer I -e ! Lt/ h ~ :±: Ov-. 

a.Tille --Pr ) Ac...~1r:.c./ /s..,._;,,,• , r C.~ .;. I (."'5 ~» cer 
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n.Tillc Se"")9r tlyslr<26c c>fo)J s± 
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T O\h ,OI . 

WINDS OR 

WASTEWATER OISCHARGe r ERMff APrLICATION 
'l'EMPOIWlY J)JSCHAllGE 

l' A ll'l' II - s rr v. IN~' O IHl ,\TION ,'I: 'l'IU', A'l',\lP.NT 

1•111po~~: 771c Si111 /Jifor111a1/011 Sc(:1/on Is 11/'lmm 1/y 1,sttl 10 ,t,u,m11/11e ihe s" /Jsm11ce•· 1vltlcl1 IIW)' rmc, imo 1/te 1mm•11¥11rr 

discfl(lrgc f,'Om t i•~ b11s/11ess ac1M1y 0111/ the /111c111/011 a/flow It 11'111 h~ /rt1,a({'/I. 

UJ. Sile llistory 
Sununnl'l~c 1he business ncth'llle.• :11111/or mnnufnctu rlng 11rocesw rcs.,onslble ror the wn~tcwnrc,·. 1'1•0,ilck 
the n:1111c n111l cont:1cl inrornmlion orthe current p1·01lc1·ty owner: 

:4-.: ..,.,,1 
.., H I, -e ,.~ c,,,J... J. 

s.,,.+1- 1 :5i ..\,s~ le s .. --<:! 

113. Identify the cournm'iuants or concern in the wnstcwntcr disclrnrj':c (cg. Jlyllrocnrbons, UTICX . . l'Al Is, Metnls, 
Su$1Jentlcd Solids, tit.) Include supµorllng nnnlylltnl d:118 for the WIISICl\'fl!Cr ! 

O'.'<o::6:c...., <? Se -- .L 7:.,-h.. l A"S:A~•dc • 

04. Docribc 1hc 1u-opuicd trc:itmtnl •Y•lem (s) amt samplint; loculion(s} anti 11t1acb :, scl1t 11111tic: _____ _ 

S,.,M/ 

, ~ -f{ 5 ra o A I c.,, '-I 
I 

CT ~. 

~-1-k. ... l- .-...._,-\, 2- - :s. ~-1-.. \'A ... r 4- G-, .. .,_~ ...., .. J..,, c. .. --l-... •-----+ - ~ 
d ►•c:-L-.~,.~ (.,, ce...J...:-... LM.~r, 



,ow« .... 
WI N DSO R 

WASTEWATER DISCH1\ RGI! f'ERMrr J\ Pl'I.ICATJON 
'l'F,MPORARY OISCHAnCE 

l'A ltT U - SITt: l Nf"ORMATI ON & TRF,ATi\11:;N'r CONTI.NU RD 

ll5. O11croUJ1~ PcrJod & Dischnrgc Flow 
Spc:clry 1hc proposed 011Q'n1ing period lor 1he nctivilies (i.e. the period during which 11-..s1cwa1cr is discharged 
to the sanitary $C1Vct) 

l.lours.10:ly: _.=<.;..l.f.:....... __ c::
Daysl\Vcck: _ ~..)~ -- Weeks/Year. 3 -----

Spcc;fy lhs l>1>ic.1I number of hours of disch~rgc 10 the sanilR1ysewec during 11\c followrng r>eriods: 
011:00 10 I 6:00: Sf 1....,,.. 16:00 10 24:00; _ 9 t... ... , < 0:00 10 08;00: 1 f... ,J I ' . 

I t>O ''"' Ar"-1 18-AI', I\ -.. ?. 1 ~., , I. 
6xpcc1cd 111nxim11111 now mle or discharge: SOO &I"'' M-"'Y 'I - Mc.r 1 '%. 1 7.01"' 

$?, 5fl"' Arr-i Ii> - ~p"· l 7- , 1 '2 r$ c " 
Bxpe¢1cd avcraneflowralcofdischar0 c: 3 s-() "''"' , . 

C O - - .. ..,... / lf - /V\ .. 'f f'2., 7,I ( ... 

Maximum volumo of treated wastewater 10 b~ discharged 10 1hc sanilary sewer: 'J-. W\ SAllon.1 

A111icip.11ed stn1t da1e fot 11rojec1: Ar,.' \ \ ~\ Z.O ( b 

1\n1ici1l\\tcd end d31C for vroJect: s .r ~""'\., r ""1 ia ' b 

5 



"""'" . W INDSO R 

WASTBWATl3R DISCHARGl3 PP.(lMIT APPUCATION 
TEMPORARY DJ., Cl11\'RCE 

I certify under penally of law that this document and au attachments were prepared under my dl1ecuon or 
supervision In aoo<>rdance wilh a system designed to assure that qualined persoMel properly gather and 
evaluate the lnformaU011 Stlbmlued. Based on my Inquiry of the petson or persons who manage 1ho system, or 
those persons dlreclly rosponslble for gathering the infom,ation. the information submitted is to the best of my 
knowledge and belief true, accurate and complete. I am aware that there are signlflcant penalties for submlllfng 
false Information, Including the posslbfllty of nne arid Imprisonment. 

I, the undeisigned, and Engineer/Consultant (where applicable), certify that this firm's operation and Its resultant 
wastewater discharge wlll achieve consistent compliance with the Town of Windso(s Municipal Code and 
Ordinances. perm11 requirements (as delaUed herein), and applicable Federal and Slate discharge regulations 
and requirements. II the wastewater discharge does not meet all the applicable regulations, m~ film Is 
responsible ror Immediately halting the flow causing non-compliance, Installing wastewater pretreatment 
equipment, or performing whatever Is necessary to meet the waste dlschargo requirements. I am aware Ulat 
there are significant penalties for vlolallon of the regulations, requlraments and conditions or this perrnlL the 
Town of Wmdsor's Municipal Code and Ordinances, and the State and federal Government discharge 
regulations and requirements, Including l/le po/11i~ne and lml)(lsonment. 

Signature: I ~~ 
Title: ~.~.,.. G...uq /4,J, ~ f 
Date: t-j-/t;-2,Qr(p 

'1111s rlocumcnt mu1t be 5ign.cd I>}' lhe 1110,1 ,·csponsihlc 11crso11 or lhc org.n11i1.:1Hon n11pl)•ing fur lhc ilbdrn11;~ 
pc1~ull. This lnclu~es lhc owner, prc,ltlt'ltl, tor1wn11c offitcr, or :my olhc,· rc11rcstnt:1llvc or lhe orgnnllaUon In nu 
nuthorizcd <lcdsiou-111nki11g cnpacity. The. 11c.r~on signing this documc11 t Is l cgnlly rcsponslblc for nll ln for111a1fo11 
~onin lncd herein, :111ct bccomct linhlc foyany and nil rutu.rc cnrorcr.mMI actions. -----------------
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Memorandum 
lliiiiil 

07 Aptll 2016 

To Frank Caligiuri 

CO!JY \D James Tarnburinl, Chuck Wa;d ----
From Kenl O'Brien Tel 415.296,2043 

Sul>jec, Preiimina,yOessgn Basis Esposll Well Jobn<>. 111/10001/ 

The project Is located In the Town of Windsor, CA. The lnformallon l lsted belovtis a summary of wen and 
groundwater information (Ol lho site lhat is pertinen1 to the pa!llminary design for the Esposll Park Woll 
contamln,'!111 removP-I system. lnformalkm was oblafnoo from knowledge ol the site es well as from the 
September 2010 Groundwater WaU lnslallallon and Tes1ing Ptojecl Summaiy Report prepared by RMC. 

This info1Jnation Is pcovlded for dovclopmg a labora!Oo'y bench test program 10 be conducted In Mlly of:2016. 
GHD beticvos that there could be a boneftt lo bench tosUng Greensa11d Plus with various oxldlzers. The 
removal of ar,;oolc would be completed as a se<:0ncl process. By bench 10s ling oxidizers for manganese 
rcmov81, we would reduce the number or va,iables that needed 10 be evaJualc<I durklg Oeld PilOt Tesung to 
be peiformed In AugusVSeptembes of 2016. 

Systom Operation & Parameters 
o Flow Capacity: 
o Annual Well Utiliiallon: 

pjsinf ecUon 
o Oisinfeclant: 
o Dlschargo Point: 

weu e11rnn 
o Operation Type 
o Well Pressure 
Wostewalor Handling 
<> Baclt\•iastl Olscl1arge Avalal>le? 
o Discharge Point 
o Zero Discharge Requited? 
Jroalmont Optiory; 
o Bypass/Blend OK? 
o Spare Capacity Required? 
o Use of COi, HCf, Hi SO. or NaOH OK? 
P1ocess Corilrot 
o Syste111 Aolomalion 

lll/1-000lln t.u,P,.1~0.'ll"lla1b 

OHOlno. 
nas ,,,., .. ..., \ll,,yS\.114 llOSonln AoliJ CA£1St07 ~ 
T I 7\17 ~ tOIO r I 7(1] 527 WO E .. nl.110',iot(l,<l.r.<>ni YIY.W~,,,.J«>m 

800gpm 
50%o1Time 

SodhJm Hypochlorite 
Distribution 

lntormlltent full now 
120 pstg 

Yes 
Sewer 

No 

Yes 
No 

Only CO2 

Yes 



0 SCAOA lnlerlace 
o Notes 

Summary of Water Qu~lltv Assummlons• 
o pH" 
o Temperatwo .. 
o ORP {EMF)" 
o ConductMty .. 
o TOS .. 
o Turbidity .. 
Cations 
o Hardness 
o Ammonia ... 

o Calcil.llTI 
o Magnesium 
o Sodium 
Anlons 
o AlkaliJllty 
o Bicarbonate 
o Carbonate 
o Chkxide 
o Fluoride 
" Nitrate 
o Phosphate 
o Sijica ... 

o Sulfate 
Melal1; 
o Antimony 
o Total Ar sen le 
o Coppct 
o Iron 
o Lead 
o Manganese 
o Me1cury 
o Selenium 
o Val\lld!um 

tlot8$· 

Yes 

6.67 
oe°F 
4mV 

45811S/cm 
300mg/L 
35<1NTU 

J20m9'lCtiCOl 
0.3 mgll NH:, 

22 mwt-
15 mwt
~m!)ll 

230 mg/l caco, 
280 mgll CaC~ 

<1.0 mgll CaCOs 
17 mg/l 

0.37 mg/l 
<2.0mg/LN~ 

(Unknown) 
87 mg/l.SiO2 
12 mg/L SO4 

<6.0 119/L 
56 110/L 

<50 µg/l 
<100119/L 
<5.011glL 
750 l)g/L 

<1.0111)/L 
<5.0119'L 
{Uknown) 

• \'laker QuJlilyda13 lrom CempOllto I al t.t,y 2010 :;,mp(i119 oven. vAlh r,at,d OX<:OOGMS 
• • Fram Ocrl!flole ot depth ol 200 fool bga 
... From De¢,,sp,,ot;: rO>,JII$ t,et.,..,. 3~20 leotbgs 

11 UIOOOU(TlJ l•Ptt&l...,""VOiUQn 84rlh 
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Altachment 3 

Groundwater Discharge Plan- Esposll Well 

1~e .t Vt q:u, c,,,u Awro-c. O..tr; 
ft NiC.:,;,..tn °' SH:ptr,,. 

. -

S,wfl \'.dfo',>on ·'"~- ~"mtt M&1Gl6 
Pnot 10 1Cdf\'CJ.o•Mrn1 41U'101f AtWMir .. StWtf .... Uftu-

Sta1 oft•dt,·rto!la:rnt ,Mc;t,.2016 u - 11 ~ 1._, -u,--.,0 , 

w,:s Mu1 , ,4c,~fl~ ... -~ d'2iJ'?D16 lr~h twbiidll\• ..... -., 
Ind of,,¢t,."ft.-.... " J 'll1'16 L4li,,•1t,lli"'-"'~.hlllrit,1 

Rt4c,~11MJ'IC 
End ofrtdt\'tt-...·,~l't HllOl' SoJ IMlt-l.o'Jofj<.flMJU: 

\ 'ldto '""-.,t- 1•!....,., , ,n,201, 
Xo1d;c:Mian &o 1.-.n NJ 1016 \ Pf11 (Ol'~IMlffll!UfVbo,• #,tat 

F\.1111'~ l/J~ ... ,_) hour$ v.~h "°"'"'"llttlo 
Sc!.ten,.,u u-,m Hl016 JMU!I o.atu,krll·c-, --.. 

l<Mu-- .tt2o.>i...,. 1'/l016 Jhouu 
t.-.•,-·-- ,a J-»--- S~1016 2houn 

w,u ,~.ctt• LVAc:t --:1.1.so.>-- SM !D16 JJheun 

tuti•J 
~S.\~3ckct s e ,101, L1iu.J:1 oid:tn"" .. •11 .,.,_ 

ll\m& u JOO ,Llfn l.911016 ?1~-, 
--- ar l!,O 11am Hl016 lhoun 
.. ,... .. ,1 Jr>l 1111,n, !9-10~16 2'J bout, 
RHIDl).,'t "ltbr S9'l\'116 Pw-.fot ... - .. Cn-{ul,,..-,d 
S'wrau~-- l ll1'111f ~hq,u 

Sduo "23.H 1016 
Nc:t1t1t.l• U ,ll'lGJ6 

No·tTttt 
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Non-Residential 
One-Time Discharge Permit 

Pcrmillee: 
T own of Windsor 
8400 Windsor Road 
Windsor, CA 95492 

p·ERMIT#: T D-04152016 

EFFECTIVE DATE: 04/15/2016 

Discharge Located At: 
Esposti Park 
Old Redwood Highway@ Shiloh Road 
Wi ndsor, CA ?5492 

EXPIRATION DATE: 12/31/2016 

The above discharger is authol'ized to discharge non-contaminated, non-sediment laden groundwater 
and/or well water generated from tl1e project at Esposti Park, Old Redwood Highway at Shiloh Road to 
the Town of Windsor's sewer collection system. 11,is discharge shall be in accordance witli tbe Town 's 
currelll Sewer Code and/or Ordinances, and all applicable provisions of federal or state law or regulation, 
aod in accordance with discharge point(s), effiucm limitations, monitoring requirements, and other terms 
and conditions set forth herein. 

PAR'!' I -SPl>:C(AL CONDITIONS 

1. The discharge rate to the sanitary sewer shall be at a discharge l'8te that will not resu lt in any 
spillage or surcharging of the sewer system. At no time shall the flow rate of Ute discharge 
exceed 800 gpm. Permiuce must contact the Town of Windsor's Wastewater Tl"Clltment 
Facility prior to d ischarging flow rates exceeding 500 b'PID, 

2. Sediment must be removed prior to any discharge to Ilic sanitary sewer, 

3. The Towu reserves the right to 1·equi1'C water quality sampling and testing at any Lime. Should 
any of the sample results indicate that pollutant concentrations are beyond the treatment 
capabi Ii ties of the wastewater treatment plant, the Town reserves tbe right to revoke Ibis pe,mit 
and prohibit fu11her discharge. 

4. All discharge volumes shall be reported to this office by a Town approved method which may 
include, metering, storage tank volumes, and/or pumping flow rates to dete1mine the permit 
d ischarge fees. Note: Monthly discharge volumes shall be reported within 15 days of'tbe 
cod of eacli mouth, and the total discharge volume shall be rerlorted lo this office wiU1i11 
30 days of the completion of this project. 

S. Pennittee shall notify this office 48 hours in advance of the commencement of the discharge so 
that a member of the Industrial Waste Grnup may be on s ite at the beginning oftl1e operations 
to vcri Cy the discharge point t<> the sanitary sewer. 

6. The Permiuee shall be responsible for all liability imposed by law for personal i1uury or 
prope11y damage caused by work done by Pcnn illee under this permit, including work beyond 
the scope of this permit. If any cla im of such liability is made against the Town, its officers or 
employees, Pcrmittcesball defend, indemnify and bold them, and each of them, harml.ess from 
such claim and liability insofar as permitted by law. 



Page 2 of 2 

CERT.!flCATION: l agree lo comply wilb a ll terms al!d provisions of this permir aud all othe,· 
regulations ~I forih wilhin the Town's cnn-ent Sewer Code aod/or Ordinances in the Town of 
Windsor, or any applicable provisions of federal or state law or regulation. 

PLEASE SlGN AND PRJNT NAJ\'tF. Bi<:J,OW 

Qw,orlM,,.,..,__ ~ Till,---4(;,J~nd"-"'•#}</I 

Inspected hy: \( a J:_&z ? __ Ti!ls.'B\v. l?~o.~ ~:r Dato --1-\ ht\\ 4 

//, • .__,sc__ Title fl ~ j,,..,,A p t,;, Q, ,. 1-r.,,,,. .. , E",,,rDate 4 ftff I I 6 Approved hv: 
d,?-. '1 ( + 
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AJJ.,OW 2·:J WIIIIKS 'l't) l'llOCt;SS 

• ,vrNosoR 

Town or Wlnlbor 
B Ii I Olvi 1 I~ tett' Hg j Oil 
S~ Wincbor Rood. llllg 100 
P.O. 1)4)x 100 
\VIJJ- CA 9.s492-0100 
()rr,a:,lloore MOCJ • TI,on 7:00.-n-6:0Clp,Jl 

(r11m1 A) 

111'1'1.JC:.\.NT 'l'O CO~ll'U tn: 11 IIS l'AHT 
(N,...,. /'ri,11 .,. f7// o,., ,i«,ro,1tc11IM 

Ix) 1J'tlc or Acllvltf 
0 Ulillly: Wotcr, So\\<r, ll<>C)'ck d 0 l'U&I~ Arr, c·ornc111t 

0 Sidcw•lklCul'blGuUc,/l'ovcmon1 (:8 Malntcuooc,, 

0 Driv;:wny: Nc:w IR<plocc I Rcp.,ir 0 0..·Ms lloot 

0 l'.quipn><.'Ot: C.:,,,no. scufold 0 OuW.~• W~cr 

D Other. 0 On,!nasc: 

ENCROAC•fMENT PERMIT 
PERM1TNO. :J. OJ~ -lfo 

tr.nrnM,._,1·· - • ~ . . . 
USA NUfllbcr: N.,:,, 

Mom"'""" Bond #: .L"-'1~ 
Ma!nt<N,nce OOl>CI., 

71JUV 

ll.,plmt.lon 0.JC: 

l'ilm>h l'oo: -e-
P<:1miL l•suo l>a\t: 4 -7--llo 

Ponnit ll><nln'Jllon Dole! a . ,s-11. 
Date- Ptre1lt PinaJ,cd: 

Chtck One: Prolcct Ocncral Contractor no. rro;.ct Subcoc1lnc:10r I I 

Pcnniuoc:: ~~~\g,-~~ Phone, Number. !_01- ~2.3-Sl~ 

Address: (i;,IOQ H1,h1* Fax Number: Jo1 •''2..l• 'llS'ir 
be.\oci.S.\s:ip-.\ (' C/ S t.£7 3 CclVl:t11<J11<11Cy: "/Ql . ~'iS3· 1'1'2.z. 

(;0111""" ~..,,._ M oc:J<f llusincs,; RcgiMIJlon I: lYJf'(/t,,O 
ll-11DII: ,J<>ili•e <2-iAeel<srlr"i'J;:o!ij . Co,M CQntr.><tOt'• l.iCCMc f: ~ eV / 

c;,.,1,..10,'$ Clo,;,: -. I I,~ 

'•u,nllon: Omcml Comm""'11 & S~10,, -l,iaoll siilleonu-.c100: \\<Jd:ln• ror \'Ol1rcomo.111V«1 thl< --'cct on -•e 2 

l'rujce1 Numc: f":. ~·· \'. I ~'lo\\ '¼v~~\ Antlo.i 11.1ted SIM 0.110 oICoo,,.1ucll0<i:_j./f YJi_ 
Work Sito Acl<li<..: ' ConstnJClion l!nd 0110 (llotln1•1cd):j L1, '.y 

Seo-- or wort<: ~l.)).)<!,U Jo 
" '-'""·e 1 'i\.n-.,@ed! 1,»l:K !6l'-n b,, 

(fi:2J..i l•f 
Ehi~egi 

Ar5edA ~< Cel>'\~CYr¼ ; ~•►<l-0 
:!r, \-.)!I ~i11l f -~ 

61c . ......,,llon In l'ublic 1U;l11-or-"ufl jlOt,'o I O Ve$ lf")'d~ 1vovl~ U.$.11. Tk~ct Nuntbct•: 

Rcg:udlng propcny being"""'""' • P,..fNfwJll'r.«ic>luwJu,.,_'ff'l'rtontpn,rlA-,i {IS__,f ddt1......,.,. 

Is~"'"'•• existing""'" well'/ 0 No I ~ Vcs IO NIA ls ll..,,can c~•ln1g$q>tic>)':Sltn1? 0 N<I I O Vo l @. NIA 
PKM11TI; ►:TO R&,\ I) ANO SICJ'I BBLOW: 
Pl.-mo11, .. Dl!'C4$ IO~ •II t1;p0nslblllty 5>r ~ ~ llomugc 101111)' pmon Of entity ·••d IO in<lmwllf)', 1-,.,ld h11mlcss, dcC-,,d 
ond ,cl_, the To"" ol w;n11;.,,.\,yil< ftjlcnts <•id cmplo)-= rrom ond oga•ISI ••r, ,.Ill ~II liat,ili!)• 11Clio1,s, claims. d.1Jnr~ co!U, ur 
<><ptm<,S which m:iy be lll!latcd 1111)' pctl(., or cn1,1y lnclll<fi~ Pcrmlncc n, ••,a out or llf ,n connection with 1hc \\HIR,1 oc1 or 
1ietJlt<=11c:ouf l'01n~tcc: performing II» \\ork """'°"btal wltlt lhc lintm•d•ntnl l\sm~, '"""""' Of 11011hcfo isaonc,m:ii n<:'fiG= 
on the part of the Tu"" orWlndsor. bul c,«ludl113 lmbllk)' tluoto tl,esoli: ~i,,. rq;Jjgcnccor:,ole wlllAil '"i:,c:c,,wct of the own or 
Wlndoor. 
'lhc l11dcomlf1""1lon llbllg.totion 1$ not limltal in lll1)' "~Y !?)' 1111y limlwdon 011 the"''""'".,. 111"' or dl1111',p <ll'tn•••••·••don r<•)'11blc 
hyor lor l'cnniU<x>""""' WO!k<r'$ C:Umpcn,111ion. dbnbllil)• or u1h,r<,nploymbct-,li1 act.•..- the tc,m,, fiA'lli,;,,l,ilily or lin1i101iollsor 
any but1111nc:c: tdd ,.- provided by l'mn~toc nod ,h,~I C()<IUftUO lo lind the pallid oiler «.s111!n:11i=dion o( Lhi:t 1:.rmil. 
1\-nnlu,:,: oJ»ll a•nply with all l.inl.TOO<litn .. , Pc,mlt n:qulrcmcAI> ond puccdlKCt, illllod\al hcrdQ ·~ l?.xhi I A. lncloJ ins ' 11 not 
lhnlW la tho 1,,,c:,i1,:n,ct1l mid moinicn,ncc c>fln111111nc>: ontl boQdloit~lronc:nl:< !el A,rih lhcl\,in. 
11 IB UNm,RSIGNl!l) AORflllS nt/\1' 11-lll WOIIK WII.L I! )1'1l IN ACCORDANC.1! wm, AND Sllll)l:CT ·ro 
11 IIS Pl:RMf l'S 'nro!RMS ANDCONOITI~ ,' ·nu; STA'}ll'~ Vl'J IICI.E CO Ill. v"TE S.llll~ ll!l'SANO IIIOIIWAYS COUil. 
ANO ISSlJll;zlOCT' INSPf,CllONANl)Af'P OVAi. I.ii. '') 

Oare:11/.J {)l 1?1)1 (p Permlncc Slg11at•n,: _ \ .• r7 _. 
. ( 

Prinl N• 1-no: ( , •-4 . .I ~•• V 1 \. -

-

•·1c,i 
fMO • f11,1btlc. Ylo,\,\,\dmln'\ln( CMl\,'olda & rrott:di,tes\lD Ptootdilfti\f,Ot;l11 , K\,tl hairdou 1\H.,r'4blb ·kw £ncrood11"""4 fet"ml\ V,,.ill.JIIC 
lna-octt·f\mel'II hn1II Handoul P~ lct.VormA, Enic,Pcfllll AppU 



A COPY OF TH JS ENCROACHl\'tENT PERMlT SELALL BE ON TlfE JOB SITE 
TOWN OF WINDSOR ENCROACHMENT PERMIT 

S!JB~()NTIUCTQRS: 
Provide bllSillC$$ name. contact nnme. oddrcss, phol)C number and e-mail. 

I. 
I I .t,t' I ~-'11 ~ 1"I-.'> -!1"~'1...c.. 

?. 

J. 

~-

5. 

6. 

7. 

I . 

9. 

10. 

II. 

12. 

1. Each subcon tractor shnll obrnin an encronclnnent permit for the portion of the proposed 
work they ore r '=Sponslblc for. 

2. l fthcsubcon tractor is nolcovcr4:d under rhc !'rime Coutrndors lusurnncc, lhen t ile 
suhcont r11c1or most have ll1cir own insurance ll.~ required by the Town of Wi ndsor and 
submit t ho requi red insurante documc.n t.~ for reYiew nnd 11pproval. 

;tp be <.;orzmleted b11_:1:-,,JJU.~ 

tPTHrS &NCRO,I\CHMEl-"l'P&R.~lrr ISASSOCIA1'EDWmt A CAPIT/11. 
!~tPROV~.lllITTPROIF.CT, A LANO OllVRLOPMllNT PROJEOI' OR A 
MAll'l'n:~ANCB OR Rl!PAU\ CONTI\Acr, TH& PUnl.lC WORliS 
l'ROJ ECI' MANAGRR OR PUBIJCWQRKSSUPJ!RVISOR RSSl'Oh'SlllUl 
FOR'l'l!F. l'K0J£CTSIIALl, INrrlAL T!IIS t.PPt.lCATIO~VERJllYlNO 

PRf)Jf!CT MANAG&R 0014 
n1 B PROJ£Cr IS IUW)VTO 8£ ISSUllO AN llNCRQACIIMlll\T l'HRMJl': SIONA TUR£/ INl'TL11.S 

Pogo2of 2 
t:\80• P\bl~\YorM\A~\f\Vr1t 0~ .& ProcediA.t.\l.D Pl«~dlilfOi.\gOr.,ft p.acb( hlu~dCM,111.\K:indcue$fot [MYOattmlt'l'll Pet'ffllllV"ublk ~OICM'ltnl 
Pt!M,i\tlll"ldoWl PxttcV-0,n, A. mo, ~1.1 l\ppR:l.docx 



WINDSOR 

Tow'n of Windsor 
.Sngin~•'ing J)ivb ion 
8400 W-ui.dsorRo3d,.Bldg 100 
P.O. Rox 100 
\V-mdsor, CA 9S-l92-0 IOO 
(707)838-5340, !l"ftX{707) 838•5300 

Project Ready to Issue au Encroachment Permit 

Projccl Number: _ 2.a=....:'=>;...-----:..l _3......:....1 O-=--

Project Mnuager Name: £ ?..0.. h h { 0. ro (l.\ 
---=:::;..; ...... =:;..:...;.....;-....:.;....:,_-=...::..;.--'--"-'-'--+------------
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l, f: ( t>, 1 ~e .. 1 , as the Project Manager for the aforementioned projecl has verified lhaL the following 
ilcms bavctkch completed, reviewed and approved by myself or authorized agcut aod that tbc project is 
ready to be issued an Encronchment Penn.it as tcq\lircd by the Town of Windsor Municipal Code. 

Tltc following items have been approved: 
·rhc follpwlng checl<cd itcnu have 

been nnnrovcd by P~icc1 Mann1?cr Commcuts 
e □ f1l Completed Encr. f'enni t ApplicaJ.ioJJ J\-l-lockd j '-

j ij □ ] ~[Sl USA n11mlx:r (iJJC()uircd) ~J 11~ 
- e 

Q, 12] Plans AHa.rh,•~ 
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Cl el Cost fmimatcs s,, h {"\, ~\<cl a~ {'xi , ➔ ,r (·~,,\ ro•t ·;; ! ti -.,. :E 
~ Contraclor/Subcontrootor's License .g ffl □ ~ t 17u:..:, I = 0. 0 '- 0 ... -

□ 
.,. 

flComractor/Sub Business Lic~nsc 0/ (Kr ~(d) ~~ ~ e - - = ... ~ <J .L 

i·f □ g E:'.J !nsurancc Documentation ~"" £' i\c.:.J.J - !; 
ii -g, □ 

... 8 Bonds or other type of Security ( Ou "' \""\ a ill "' - "' g J 

□ 
:;;: eJ Traffic Con1rol Plan 0- \\ 0 (~ 

., ·- - ~t,...._ il t - ·-
□ e "f9 Tree conccms have been satisfied 0 /~ .2 "" ~ - E!I. Exis1i.ng \Velis nnd Se1>tio concerns 

~ □ n / ~ bave been satisfied 
TI1e tenns, conditions and rcstricti011s f01• the J!ncroacltmcnt work nrc pan ofibc con1rac1 documc.ors. No addltionnl renn<;, 
condiLions and restrictions nre required. 
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Encroacbmcnt Permit #: 2016-l 6 ---------------Lo c n i Ion: 6000 Old Redwood llighwny - E$posli Park 

Sco1,e or Worlc Develop 10" well: Ousll well, pump, tcsl 011d treatment pilot 1c:s1ing 

T F,RMS, CONDITIONS & RESTRICTIONS : 
This Encroachment Pem1i1 is to be Jlrictly odll<:rcd lu ond no work other than that specifically mcmloncd in 1hc Scope of Work 
obovc is hereby outhorii<d. IC the Town Engine« determines persons pcrll:>mling enoroochmc:ni work ore in non-compliance wilh 
the provis!o,u of1hb po:tmil. 1he Towtt F.nginccr ni.ay revoke this pcnnit. 

&1bjec1 to all tlle 1cr111s, conillllonl & res1rlctlon$ written hereon or auachcd hereto. pcnnis:sioo is hen:by grmtlcd for Penuittcc 
to: 

S11edfic P.-oject 
• 
General 

I. Follow all of1hc latest issue ofd11: Tow11 or WlnOsor l)eslin null Cont lrucclon Sta ndards. Visil the Town's web sit~ 
for th<: lalest copy of1hc Desicn 11nd Com1rue1ion Standard$ 

2. Follow 1hc approved Tr(1ffic Control l'l•n, BIi traffic co111rol shall 0ornply wilh the Town ofWir1dro,-Constn1<:1ion 
l'rnftk Control Procedures 011 l'own Streets Manual. 

3. Perform work stated in lhc Seopo of Work ~ncl RelliYn lhe \l'Orl< slle :is required by 1hc Public Works (1'\V) l11>-pec101, 
4. All worfl shall be inspcc1ed, follure by Ille contntetor 10 call ror inspcc:tion may delay/slop lhc pr<>J<Ct. 
5. ,r~nerclc ,wdk is invoh-oo. tb.m •II rorms for CC)IICrtle '\\Ol' k ihull be ID$l><Clcd prior 10 pour. 
6. The Publ1C Works Inspector to be notified 24 hours prior to slart of work. lnspcc1or·s pbone nu1Vtber is 707-838-1230. 
'I. The l'rimllf)' Conlrll«or sh.111 h1cludc 111 Subcontractors as insureds undu tho Pri111~1')' Coc11mc1ors f)()IICics, or the 

Primary Con1111ctor sh•II furnish serarate i11s11rt10•~ cc1·LJ1Tcn1c. nnd endor,e111 en1S ror uclt Subeon1rnctor. AU 
coverage$ for St1bcou1mctO<S shall be subjce1 10 ~II of~,c roquircmcnls SI Med herein. 

8. lndcpc.ndcm or this F.naoAChmc~t Penni!. lf1he subeontnctcn arc penonnlng work permitted under this Encrotchmcnl 
Pcm1l11hc.sufd Subco111 racto1-s shill obloln lhtlr own r <>p('<l ivc P.11cro11chmtot Pcrmiu-. 

9. Notify the Public Works htspe<1or upon oomp'ltlion or,,·ork. 
10. Wai•r Uc-ln.s arc not pennittcd on frid~y or days pr,...:eding a holiday. 
11 , Comp•<llon Rc11oru: The OJll)llt(ltlt shnll reuun n licensed Ocou,chniciJ Engineer 10 pcrfonn compaction 1esrs. Tho 

compaction tt:$1 resuhs s!wll be sobminccl to To"n P\lblic Works dcpanmcnt prior IO Ciool uench p•vlng or reStonuion. 
12. Cootn1e1or's may not lu ro '""lcr ••• h•ts. ConlO<:t lhc PW lnsp«,tor if there arc wnlt'I' valves 10 be adjusted. 
13. All USA markh1i:s arc10 be water scrubbed off of concrctc,idc"111ks ond drive,; prior 10 ealllng the l'W lnspec1orupon 

complclion of work. 

DATE: 

S.:e roW!l'suldefor a11y addllloiwl 1i:rm~ tdlrlonr or Rr!:SYJJJfl11U / 

4-7-1 b APl'ROVP.D: ~t.A"n...t "-~~~ 
Tow•n <>fW/;,dso, Slgno1n,.. 

YkJ AJ.'- 1 all. 1-11{1/'-f /: ,.J6 
l'rln/ Name ond 711/e 

A COPY OFTIDS ENCROACIIMF.NT l'EltMIT SRALL BE 
ON THE JOB SITE 

lm11odlon,: The l'obllc WOltt• lft!l)CClO< ••n be n:IIChclf ol: 707-&18-llJ0. '"'" ... ~ if Jll,o,ic nol ... "',-ertd 
Monota11b"'u,e.h l'rlday: 7:30 om O"""!lh •1:30 pm 

Flcld ""9<ctl<>o Ho,m: Mond.1y tlm>u,li l•rlcl;,y 8:00 an, ~1:00 pm 

·••.:< J 
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Town or Wind.1or 
Engineering Division 
8400 Windsor Road, Bldg I 00 
P.O. Box 100 
Windsor, C/195492-0100 
(707) 838-5340, Fax (707) 838-5300 

EXHIBIT B 

ENCROACUMENT PERMIT STAND/\.RD CONDITIONS 
Construction within the Town of Windsor Public Right-ol~ Way: Streets, Propc1tics, and Easements 

A . ncnnitions: 

l. Encroachment: The te1111 'Encroachment' is used in this pennit as defined in§ 1450, Sub.(b) and 
§ 1460 of the Streets & llighways Code and Section 5885(c)(I) of the Public Utilities Code of the 
Stale of Cali fornia, Town of Windsor Code Title XV §4-105-d. This permit is issued in accordance 
with and subject 10 the provisions of the Town of Windsor Municipal Code, T it le X, Chapter 2 
article 1 and 2. 

2. T own F.ngineer: The person holding Ille posiIion of"Town Engineer" for the Town of Windsor. 
The Town Engineer may assign duly au1hori2ed representatives to discharge the tesponsibilities of 
the Town Engineer. The duly authorized representatives may include inspectors, maintenance staff, 
engineers, technicians or otherwise, 10 be known in this document as Town staff. 

8, OwnershiJJ of Lands under Town or Windsor Public R ighis-of-Wnys: 

I. Easements: In some instances, the Town docs no1 own Ihc land in which its right-of-ways traverse, 
lhe Town's interest being limited to ~1e easement only. Therefotc, this permil covers surface 
operations al all locations where the Town has no subsurface riglns and in such cases docs not 
purpo,1 to authorize any cxcava1ion, laying of pipe lines, selling of poles, or other operations below 
Ihe surface of the easement. In such cases, it is the responsibility of the Permittee 10 obtain the 
consenl of the subsurface owncr(s) before undertaking My of the below-surface operations. 

2. In Fct, (Simple) : The Town of Wi11dsor owns the underlying land. 

C. General 

l. Acceptnnee llf Provisions: II is understood and agreed by the Permiltec Ihat lhc performance of any 
work under this permit shall constitute an acceptance of these provisions. 

2. Stal'! of Wor k: TI1is permit is void unless the proper notification is given 24 hours prior to stai1ing 
work, Notification shall be by calling the Town of Windsor Public Works lnspccIor@ 707-838-
1230. 

J. Permit n ocumcn lation on Sile: The following documents are required 10 be kept ar the work 
site(s) at all times and must be shown to Town staff upon request 

a. Encroachment Permit, Encroachment Pc,mit "Terms, Conditions and Rcstriclions" and the 
Encroachment Permit Standard Conditions, 

b. Trame Control Plan, 

c. Project Stonn Water f'ollut ion Prcvcnlion Plan (SWPPP) & Rain Event Action Plan (REAP), as 
.ipplicable, and 

d. Town appr()vcd project plans. 

4. Superintendence: The Permittec shall have an aulhorized representative at the project site at all 
times, in accordance witl1 the latest adopted State of California Department of Transportation 
Standard SpeciliC11tions. 

5. Character o f Workers: Contractors a11d workers employed by the l'ermittcc shall be subject to 
"Character of Workers" as required in the latest adopted State of Cal i fornia Department of 
Transportation Srnndard Specifications. 
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6. Control of W ork : A ll work performed and all materials furnished under this permit shall be subject 
to the inspection and approval by the Town Engineer or duly authorized representatives. Such 
inspection and approval of work and materials slrnll not relieve the Permittce of any of their 
obligations to complete the work as specified using materials as specified. 

7. Access to Work A r ca : Town StalTshall have access to the work area at all times in order to 
ascertain that the methods, materials, and workmanship are in accordance with the requirements and 
intent of this Encroachment Permit. 

8. Standar ds: Work shall comply with the latest ed i tion of the Town of Windsor Design and 
Construction Standards, the latest ed i tion of Standard Specifications of the State of Cali fornia 
Department ofTranspo,tation and with the Terms, Conditions and Restrictions auached to the 
Encroachment Permit. Terms, Conditions and Restrictions that are part of the contract package for 
Capital Improvement Projects or Land Development Projects take precedence. 

9. Inspections: IL will be necessary to obtain approval from Town staff for the work completed at each 
of the following stages below. Approval must be obtained prior to commencing work on subsequent 
stages. Town staff may require additional approvals beyond what is listed below. For any work, 
includ ing excavations, undertaken without proper inspections, Town staff may request the work to 
be removcd,.repeated, opened or altered so proper inspections can be pcrfom1ed. The cost of the 
added work shall be the responsibility of the Pcrrnittce. 

Stage I Compaction and preparation of embankments, excavations and subgrade. 

Stage 2 excavation 

Stage 3 

Stage 4 

Stage 5 

Stage 6 

Stage 7 

Stage 8 

a. Construction of fonns for all concrete structures, includ ing cu rbs and gutters. 

b. For storm drains, culverts, and utilities 

Placing 

a. Concrete in strucnircs. 

b. Bedding materials, and bedding material over pipes. 

c. Water pipes, recycled water pipes, sewer lines, storm drains and culvert pipes. 

Backfilling for structures, pipes, and utilities. 

Consh·uction of roadside ditches and other drainage ways. 

Base 

a. Placing and compact ing of base material. 

b. If more than one course or type of base or subbasc is to be used, approval shall be 
necessary for each course and/or type. 

Placing of pavement or surfacing. 

Final clean-up. 

I 0. Rejecting Work: The Permiuee, or authorized agent, shall be in charge of all phases of work. The 
Pcrmittce will comply with the request to repair, replace or remove defective work that is rejected by 
Town staff at the Pcrrnittec's expense. 

11. Storage or Material: No materials shall be stored in the street or w i thin eight (8) feet from the edge 
of the traveled way, unless allowed by Town staff. Materials in the right-of-way may be removed by 
Town staff at the Permittee's expense. 

12. M aintenance: The Permittee agrees to exercise reasonable care to maintain the public right-of~way 
in the area of work. Any damage to public right-of-way; including: street, cu rb, gutter, sidewalk, 
landscaping, irrigation, etc caused by work as permitted under the Encroachment Permit shall be 
repaired, replaced or removed to the satisfaction of the Town Staff at the Permittee's expense. 
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13. Dsmagc to Pulllic Right-of-Way due to worl< performed or fnilure to perform work under the 
Encroachment Permit: The Pennittee L~ liable for all property damage to 1he Town public right-of
way which may arise out of work performed as permillcd under the Encroachmenl Pe,·mit, or which 
mny arise out of failure, on the Pennittcc's part, to perform their obligations under this 
Encroachment Permit. 

If the Permit1ee does not repair, replace or remove d~mage 10 the Town's public right-of-way 
because of work performed or for failure to pcrfom, work under the Encroachment Perm it, as 
directed to do so by the Town Jnspector and under the speci(ied lime period 1he Town Inspector has 
reques1ed, 1hen the Town may perfonn 1hc required repair, replaccme111 or removal of the damaged 
or incomplctcd work at the cos1 incun-ed by lhe Town including 100 perccm of the adminisrra1ive 
and ove,itead costs associated with such work. This cost shall be paid by the Pen-nittec within 30 
days of Penniltee's receip1 of the invoice for said repair, replacement or removal of damaged or 
incomplete work 10 Town property. 

'14. Rcvoca tlo11 of 1<:11croachmcnt Penn it: This Encroachment Permit may be immediately revoked by 
Town stalT for reasons that are in the best interest of the Town for violation of permit conditions or 
for tt,e creation of a nuisance. Upon notice given of such rcvocalion, the appl icant sha ll immediately 
cease all operations and ,·eslore Town right-of-way as direcled by Town stalf. After noti(ication, 1hc 
Towu of Windsor may lake full possession of die area. The permittee shall pay !he cost incurred by 
the Town, includi11g 100 percent ofadminislrative and overhead costs, associated in restoration, 
repair and/or removal of materials to ,·eturn the public right-of-way to original condi1ion as approved 
by Town staff. This cos, sha ll be paid by the Permiucc wilhin 30 days of rennittee's receipt for the 
invoice of said work. 

15. Rc1>air of Town Fncilitics: Resources must be available on the projccl site to rq>air any breaks or 
damage that may occur to ex-ist ing Town utilily facililies (sewer, water, recycled waler and storm 
drains) during 1he term of this project. 

16. Clenn Up Public Right-of-Way: Upon c-0mpletion of the work, debris and malcrial shall be 
entirely removed and the public right-of-way cleaned and shall be lefl in as a presentable condition 
as before work slarted. The Town Inspector shall approve clean up before accepling the work as 
complete. 

17. Conflicting Conslructlon: When cons1ruction pcrm111cd under this Encroachment Pcrmi1 falls 
wilhin 1hc limits of a Town of Windsor construction project, the Town of Windsor e-0nstruction 
project has precedence. Work on this encroachmcnl shall be coordinated wilh lhe Town of Windsor 
construction projecl so as not 10 crcale any con0ict with 1J1e said project or this permit will be 
revoked. 

18. l)is1iosal of Exc:ovated Materials: A haul route may be required by Town staff for disposal of 
excavated materials. If the disposal site is within the Town Boundary 1hcn a disposal site agreement 
shall be approved by Town siaff If the disposal is oulsidc of Town Boundary then only a hau l roule 
mny be required by Town staff 

D. Traffic Control 

l. Traffic Control: Pcnnittcc shall furnish and install all traffic and warning signs, barricades, etc., in 
accordance with the latest cditio11 of the "Town of Windsor: Construction Traffic Con1rol 
Procedures on Town S1rccts" manual. 

2. Signing: No work shall commence unlil traffic co111rol signing has been installed in accordance with 
the approved traffic control plan. 

3. Sign Encrcrnchmcnt Permits: Pcrmittcc shall obtain any State or County Encroachment Perrnirs, 
and/or public utility or private property pe,mission for the placement of signs, as applicable. 

4. Detour l'lau: Detour plan(s) shall be submitted to the Town staff for review and approval. No 
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detours shall be conducted wilhoul prior written approval from 1he Town. 

5. Sigu Posting: All signs shall be posl mounled unless Town staff approves olherwisc. Attaching 
signs 10 existing Town signs, pos1s, lighl po les, or traffic signals is not permitted. 

6. Additional Signs: Town s1affmay require lhc Pcnn itlec to inslall additional signs as required for 
public safety. 

7. 'Existing Public Signs: Relocal ion or removal ofexisl ing public signs shall not occur unlil approval 
has been ob1ained from lhe Town s1aff 

8. Special Cond i t ions: Special Cond il ions may be imposed al specific locations during peak hour 
traffic as noted on 1he Encroachmenl Penni!. 

E. Bori ng, Excavation, Backfill and Pavemenl 

I . Pavement Cuts: Pavemenl cuts shall be performed per STD 115 of t he 'fown of Windsor Design 
and Construction Standards la1es1 edition. 

2. Trench less technology (boring): Town staff shall require 1he use of boring if it is in the best 
in1eres1 ofrhe Town, i i is techn ically, commercially, and economically feMible; and ii is not in 
violation of federal or slate regulations or industry safely standards. 

a. Prior to conslruction, all exisling underground public facilities wilhin live feet of1he boring 
shall be physically located (poi holed). 

b. Constniction shall be made in such a manner that will minimize interference with vehicular 
traffic. Unless otherwise approved by Town staff, the locat ion of the boring pits shall be a 
minimum o f lhree feet from the roadway to prevent undermining of 1he curb, gutter, or shoulder 
section and the pit shall be dug lo a depth suffieienl to maintain a minimum boring depth of 42 
inches below the lraffic surface. Jetting lypes of boring equipment arc not allowed. 

c. Bore pits or 1rcnchcs shall be secured adequa1ely to prolect the public while left open. All 
overcutting shall be remed ied by pressure grouting the entire length of the inslallation. 

d. The pits or trenches excavated to facili1ate boring shall be backfilled and compacted 
immediately after work is completed. 

e. The contractor sha ll have lhe abi l ity to locate the bore head upon request by Town staff. 

3. Pothole Restorntion: Potholes to be sawcut around the entire failing area, excavated, and base 
repaired using fresh base. Then proper placement of the asphalt. Base and Asphall per Town of 
Windsor design speci fications. 

4. Cr oss ing Roadway: Service and other small diameter pipes shall be jacked or otherwise forced 
undcrncalh pavement wilhout dislurbing the pavement. Pavement or roadway shall not be cut 
unless specifica lly pennitted by Town staff. Service pipes will 1101 be permitted inside of any 
culve,1 pipes used as drainage s1ruc1ures. 

5. Trench Bacl<lill: Trench backfill and backfill materials shall conform per STD 115 of the Town of 
Windsor Design and Construction Standards latest edilion. 

6. Temporary Pa tching: The Contraclor shall continually maintain the palch, at the contractor's 
expense, as directed by Town Slaff, unti l the final pavement is placed. Temporary paving shall be 
completely removed prior to final paving. 

a. Unless installing pe11nanent paving, temporary paving shall be placed at the end of each work 
day. Temporary pavement shall be I ½-inch min imum thickness and shall be replaced within ten 
working days wilh permanent pavement. 

b. Open trench must be backfilled and capped with at leasl 2" of cold mix asphalt or melal plated 
according lo Town specifications during non-working hours. Metal plates are requ ired to have 
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cold mix asphaH ramps at all edges and must be maintained. 

c. Temporary patching of trench is required on lateral cuts in surfoccd streets immediately after 
backfilling. After completion of the refilling and compact ing of the backfill material in the 
excavation as specified and 1he removal of the obstruction, 1he perrnillee shall promptly replace 
with temporary or pem,anent patching material or repair any po11ion of the road surface 
removed or damaged by the excavation, obstruction or construct ion operations to the satisfaction 
of Town staff. Temporary patching material may be left in place for up to IO working days. 

d. Hot patch is required at high trnffic are.is, such as intersections, or in harsh weather. Town swff 
detennines such. 

7. Final f'avin~: The Contractor shall apply the final paving no later than ten (10) working days after 
traffic is allowed to pass over the work area. Failure to do so will require the Town Forces to 
perform the paving work at the cost incurred by the Town including 100 percent of the 
administrative and overhead costs associated with such work. This paving cost shall be paid by 
Permiuec within thirty (30) days of Permillee's receipt of invoice of such paving costs. Perrnittc,c 
shall resto,·e the roadway to its preconstmction condition unless otherwise directed by Town staff. 

F. Public Safety 

In add it ion to any other measures taken by the Contractor pursuant to the latest adopted provisions of the 
Standard Specifications of the State o f California Depa11menl of Transportation regarding "Pub lic 
Safety" the Contractor shall install tempomry railing (Type K) between any lane carrying public tral'fic 
and any excavation, obstacle, or storage area when one of the following conditions exist. 

I . Excavatfons: Any excavation with the near edge wh ich is 12 feel or less fi'om tJ,c edge of the lane, 
except 

a. For excavations covered with steel trench plates or concrete covers in accordance with the latest 
adopted provisions of the Standard Specifications ofthc State of Cal i fornia Department of 
Transportation, to preve11t accidental entry by traffic or tho public. 

b. For excavations in side slopes, where the slope is less than 4: I. 

c. Porexcavat ions protected by an existing barrier or railing. 

2. Tempon1rily Unprotected Permanent Obstacles: Whenever the work includes the installation of 
a fixed obstacle together with a protective system, such as a sign stnicturc together w ith protective 
rai ling, and the Contractor elects to install the obstacle prior lo installing the protective system; or 
whenever the Contractor, for his convenience and with pennission of the Town Engineer, removes a 
po11io11 of an ex isting protective railing at an obstacle and does not replace such rai ling complete i 11 
pince during the same day. 

J. Storage Areas: Whenever material or equipment is stored within 12 feet of the lane and such 
storage is not otherwise prohibited by the specifications. 

G . AO/\ Requirements 

I. f'cdestria11 Traffic and the /\DA: Temporary paving in areas subject to pedestrian tra ffic shall be 
con,pliant with the latest ADA regulations and shall be constructed with non-slip surfaces. 

The Americans with Disabi lities Act (ADA) is a civi l rights law which mandates equal opportunity 
for indiv idunls with disabilities. ·me Title II of the ADA prohibits discrimination in access to public 
facilities, this includes, but not limited to, pedestrian access on sidewalks and streets, including 
crosswa lks, curb ramps, parking and Other components of the right of way in the accessible route of 
travel. 

All work within the 1>ublic right of way must comply with tl1e requirements of the Americans with 
Disabilities Act (ADA). I f the work in the public right of w8)' affects pedestrian access, the permilee 

Encroachment Permit Standard Conditions Page S of 6 

1:\80 • Publlc Works\A,dmln\£ne Olv\Pollelei & PrtXedurflt\t.O Procedure-s\gOr.lft Packet himdouts\l-landouts for Encroachment Permits\Publk 
Encroa,hment Pt-rrnlt Handout Ptc.ktt\bh 8 • Stand~rd Conditions Rev l 01-J8·1S,docx 



of the Encroachment Permi1 is required 10 provide a comp liant accessible route of !ravel including 
proper signagc al the pedestrian access. The temporary accessible route of lravel shall be inspected 
and approved by tbe Town of Windsor's ADA coordinator pr ior to work commencing. 

H. Urninagc 

I. Mainlcnancc or Drainage: Work po,formed under the Encroachment Permi1 shall not interfere 
with the established drainage. The Con1racIor shall maintain drainage lhrough the work area. Such 
work shall include but 1101 be limited lO keeping all culverts and inlels clean and open. Natural 
drainage en1cring the work si1c shall not be obstructed in any way. The Contractor shall take any and 
all measures necessary to prevent the now or silt and debris from leaving the work site. Any sill and 
debl'is accumulation in drainage facililies off1he work site due to the cons1ruc1ion shall be removed 
immediately. 

2. Storm Water Guidelines: All conslruction shall conform 10 the requirements of1he State of 
Californ ia, Construction Ac1ivi1ies Storm Water General Permit 2009-0009-DWQ, effective July I, 
2010 and including subsequent amendments thereto, to Town Ordinance 2()08-246, 2008-249, 
2010-26 l and subsequent revisions and if applicable, to the City of Santa Rosa and County of 
Sonoma Sto1m Water Low lmpact Development Technical Design Manual, dated /\ugusl 201 1 and 
adop1cd by the Town of Windsor on December 31, 20 I4, including any subsequenl manual updates. 

I. Tree Protection 

I. Remov• I or trimming of trees: Removal or trimming of prolcclcd trees requires Town of Windsor 
planning approval; refor to the Town of Windsor Code- T ille xvn, Zoning, Chapter 27.36-Trcc 
Preservation and Protec1ion. 

2. T ree Protection in the Work Arca: The contraclor shall follow any condi1ions imposed on the 
Encroachment Permit regarding Tree Protec1ion in lhc area of work. 

J. Work Hours 

I. Work Hours permitted: Unless approved otherwise, working hours shall be belween 7:00 a.m. and 
5:00 p.m. M onday through Friday. 

2. Work on Weekends and Holidays: Unless approved otherwise, no work shall be performed on 
weekends or holidays. 

Encroachment Permit Standard Conditions Page 6 of 6 

1:\80 • Publlc Works\Admln\Jna Olv\Polit les & Proocdures\LO Ptocedures\gOraft Packet handouts\Handouu for Encroact,," e.nt Permlts\Publlc 
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Appendix F 



WATER WELL VIDEO REPORT W  Coa  W ll Logging S icWATER WELL VIDEO REPORT
Espoti Supply Well 

City of Windsor 

West Coast Well Logging Servicesest st e erv es
P.O.Box 2797 Rancho Cordova, CA. 95741 

Phone: 916-224-3810 Fax: 916-858-8174 Web: www.wcwls.com 

Client: 
Address: 

Weeks Drilling & Pump, Inc. 
P.O.Box 176 

Survey Date: 
Invoice No.: 

April 18, 2016 
1287 Run: One 

City: 
County: 
Requested By: 
Copy To: 

Sebastopol, CA 
Sonoma 
Josh 

95473 P.O.: Van: WC-1 
Operator: Mark F. Sharpless 
Type Camera: CCV Color Flip Camera - Short L.H. 
Latitude: 38.52654° Longitude: 122.77948° 

Reason For Survey: 
Location: 
Field: 

General Inspection 
Shilo & Old Redwood Hwy. 
Windsor 

Section: 19 TWP: 8N Range: 8W 

Other Information: 

CASING INFORMATION DEPTHS 
(SideScan) 

VIDEO OBSERVATIONS 

Stainless Steel Screen 
384-423 Ft. 
434-453 Ft. 
464-473 Ft. 
484-513 Ft. 
549-569 Ft. 
620-656 Ft. 

Zero Datum 
Top Of Casing 

Dia. Reference 
Measured 

Well Depth 
656 Ft. 

S.W.L 
39.5 Ft. 

10’’ I.D. Casing 
0-656 Ft. 

Type: Steel 

0.0 Ft. 
39.5 Ft. 

160.8 Ft. 
382-383 Ft. 

383.5 Ft. 
433.7 Ft. 
463.8 Ft. 
483.9 Ft. 
549.2 Ft. 
620.2 Ft. 
656.4 Ft. 

Recording Starts - Zeroed on SideScan Lens 
Static Water Level (SWL) 
Visible cement leakage at casing joint 
Dielectric Joint 
Perforations, Top Of Screen (384-423) 
Perforations, Top Of Screen (434-453) 
Perforations, Top Of Screen (464-473) 
Perforations, Top Of Screen (484-513) 
Perforations, Top Of Screen (549-569) 
Perforations, Top Of Screen (620-659) 
Downview of soft fill, still in screen 

Casing Buildup 
Moderate 

0’ 39.5’ 160.8’ 382.4’ 

383.2’ 383.5’ 423’ 433.7’ 

453.1’ 463.8’ 473.2’ 483.9’ 

Notes: Page 1 



WWWWWWWWWWWEEEEEEEEEEELLLLLLLLLLLLLLLLLLLLLLBBBBBBBBBBBOOOOOOOOOOORRRRRRRRRRREEEEEEEEEEE S S S S S S S S S S SNNNNNNNNNNNAAAAAAAAAAAPPPPPPPPPPPSSSSSSSSSSSHHHHHHHHHHHOOOOOOOOOOOT(T(T(T(T(T(T(T(T(T(T(SSSSSSSSSSS)))))))))))WELLBORE SNAPSHOT(S) 
Depth: 0 Feet Depth: 39.5 Feet Depth: 160.8 Feet 

Depth: 382.4 Feet Depth: 383.2 Feet Depth: 383.5 Feet 

Depth: 423 Feet Depth: 433.7 Feet Depth: 453.1 Feet 

Depth: 463.8 Feet Depth: 473.2 Feet Depth: 483.9 Feet 

Page 2 



WATER WELL VIDEO REPORT W  Coa  W ll Logging S icest st e erv esWATER WELL VIDEO REPORT West Coast Well Logging Services
Espoti Supply Well P.O.Box 2797 Rancho Cordova, CA. 95741 

City of Windsor Phone: 916-224-3810 Fax: 916-858-8174 Web: www.wcwls.com

CASING INFORMATION DEPTHS 
(SideScan) 

VIDEO OBSERVATIONS 

Stainless Steel Screen 

384-423 Ft. 

434-453 Ft. 

464-473 Ft. 

484-513 Ft. 

549-569 Ft. 

620-656 Ft. 

Zero Datum 

Top Of Casing 

Dia. Reference 

Measured 

Well Depth 

656 Ft. 

S.W.L 

39.5 Ft. 

10’’ I.D. Casing 

0-656 Ft. 

Type: Steel 

Additional snapshots 

Casing Buildup 

Moderate 

513.4’ 549.2’ 568.6’ 620.2’ 

656.4’ 

Notes: Page 3 



WWWWEEEELLLLLLLLBBBBOOOORRRREEEE S S S SNNNNAAAAPPPPSSSSHHHHOOOOT(T(T(T(SSSS))))WELLBORE SNAPSHOT(S) 
Depth: 513.4 Feet Depth: 549.2 Feet 

Depth: 568.6 Feet Depth: 620.2 Feet 

Depth: 656.4 Feet 

Page 4 
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STATIC SPINNER LOGS TOOL 

Cable 
Head 

Gamma 
Ray 

Impeller 
Shroud 

SPINNER SPECIFICATIONS: 
Diameter 1.77, 2.76, or 3.94 Inches 
Length 5.5 Feet 
Weight 16.1 Lbs. 
Max. Temp 158° F 
Gamma Ray 1.97 inches long x .98 inches diameter 

Scintillation crystal 

SPINNER LOGS:
Spinner logs are used to quantify flow (up or down) in a
water well. In a producing water well, the spinner log 
is usually run downwards at a constant speed. 
Deflections in the curve are indicative of water entry. 
Proper calibrations, eliminating the effective of line 
speed, will quantify the flow rate from zones of interest. 



MISCELLANEOUS INFORMATION 

Type Of Well:  Producing 

Spinner Info 

FPM Direction Line Style 
30 Down ______

31 Up .  .  .  . 

Screen 

From To 
384 Ft. 423 Ft. 

434 Ft. 453 Ft. 

464 Ft. 473 Ft. 

484 Ft. 513 Ft. 

549 Ft. 569 Ft. 

620 Ft. 656 Ft. 



NOTICE 

All interpretations are opinions based on inferences from electrical and other measurements 
and we do not guarantee the accuracy or correctness of any verbal or written interpretation, 
and we shall not, except in the case of gross or willful negligence on our part, be liable 
or responsible for any loss, costs, damages or expenses incurred or sustained by anyone 
resulting from any interpretation made by one of our officers, agents or employees. These 
interpretations are also subject to our General Terms and Conditions as set out in our 
current Price Schedule. 

REMARKS 



West Coast Well Logging Services - P.O.Box 2797 - CA - 95741 Fax: 916-858-8174 Phone:916-858-8148 Page No. 1 
Weeks Drilling & Pump Co., Inc. 
Espoti Supply Well 
Apr 18, 2016 

Single Page 

DEPTHS 
(Feet) 

0 Line Speed Run 2 (fpm) 100 

0 Line Speed Run 1 (fpm) 100 

50’

100’

150’

200’

250’

300’

350’

Screen 

400’

450’

500’

550’

600’

650’Log Depth 650’ 

STATIC SPINNER LOGS 

-600 -300 Spinner Log Run 1 (rpm) 300 600 Spinner Log Run 2 (rpm) 
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FIELD REPORT 
DATE: LOCATION: Espostl Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Supply Well JOB NO: 11110001.20 

WEATHER/TEMP: 6 _s- 0 at am/~ ;t> 
0 at pm 

--zs,,4~~ ·~---..o~4'Z~ /,),,4:/4/M 
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DATE: LOCATION: : Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Supply Well EVENT:&~~ 

I st:.~ :?t:<>% /.5"~~ 3f:..s;?' 
f'Zf /o e; o p1n 

20;{ 

..,,.A 

... 



PUMPING WELL 

Drawdown Sheet ~ / rr . ,J . 
/<s.,? / 0.1t.1,;e,,;,-,.. 

Measured Owner: ~.~~ .. ... ~!-!:1:~4~~ .... Well ID: ~~~~ .. ~: .-r~f.#~-'/ (. ......... 
Well 

Location: E"~ ~.~/i.: ... ~~--········ ...... Name/Site: 
• • • ♦ • • • 0 • • • • ♦ • • • 0 • • • • • • ♦ p < • J • p I ♦ ♦ • • ♦ 0 • • • • 

Owner: Town of Windsor Well!D: Esposti Supply Well Pumped Wei! 
Location: Name/Site: 

•••••••••••• ♦ ••••••••••••••• ~ •••••• ♦ ••••• ~ ••• •••••••••• -••••• ·························· 

Test Details 
Date pumping commenced: Time: Test No. 

Date pumping ceased: Time: 

Are Measurements below for the pumped well? vel Distance fro~ pumped well (ft): #4 

! Static DTW ............... Feet below measurina ooint 

MeasurinQ Point... ......... ... ...... ..... Feet above/below around level 

Calculated Measured DTW 
Discharge (gpm) 

Comments or pressure 
Watch Time Elapsed llme (min) draWdown (ft) (feet) below measurements from • 

(DTW • Static) measuring point 
Ollly if pumped well 

transducer 

//.,' 2-o 5 -6';'5~ j"t:>D 

/ ;: t,tf /t>3,.3 ¥bt> 
/) ;3 '} J~ . b 't' 0 I) 

1/J~ '/7 / Jf , 7-.f 'j'/JO 
/Z~/7 I/ 2-o ~ 3 /) 'I' /J /) 

l..;J ~ ,, .,Id/~ , t J:J L/2 f ~o ~&u 
IL/ ! / s J:lJ, 1/D y oP 
/S.'/f '7?., z_,I> 'f' /rO 

f"AbUr ~ ~L, 

o;#A-4~ = 

i. S' .t;i,d;,,..,/4 
v- / !' ' 

i 

' I 
' ' i 
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. ' 

.. AHAM MtN• 
,HQ ... tt , HQ 
t ..... • ~ MfHt Parameter Record 

- -
Job Information Sampling Information 

Client: Town of Windsor Sample Method: direct from pump 

Project: ••••••••••••••••••••••••• ... ,., •••••••••••••••••••••• WQ Meter Type; 
• ••• • ...................... 4 ot4 • o ........................ o •••••• Flow Cell: Pump Depth~.?.:-.~ .. ,R'I"' 

Proj.No.: ~ 111~00 1 WLevel Meter Type: / _,,~/',. fl' 
Sampler: ... ~Z..0.." .. :r.l.~ .......... /Y. / ,,IC !r 

Time 

~

p pH E~e,C nd TOS Dis.Oxygen Ox-Red Pl Note 
( ........... ) Q3> {pH units) ( ... } 1,~.) ( ........... ) (±mV} 

Stable l-Wlen: +/- 0.2c ~ +/•O.OSpH +l-3¾ +/- 10"/4 +l-10mV 

l~:Z.I -Zf,tj /4 2,7 ~zJ.r 3-,f,~ -/:J~ 
111:-u 27.,7 23~ y j f,., 1.,,, .,-y~./ -97, 

11~;2., 2-7~7 g;, .. J.:r ~PP.,) 39P#b -7/ 
11:'II 27., t> ~:ft S"t>/.: 'I .7'/ZL> - S£ 
11; '17 '2-- ' - I, 7,:17 [~6 t? ~Y,f - i'Y 
J)..'bt 2/., 1 7,,,6/ 51)/,I, .J~f . .I -2-D 
/~:z/ z/,.-1 7,3.5 .>IJ~f' 2~7-( - fl/ 
Jl;JJ ~7- ? ... 3( 5t>S,,.t' 37''/. t -36 
/~:'21 

...... ,., z.r;; GJ.f, t :tsi.,y 1./44-V :21 .. 5 
/)':91J ;::2..6-7 7-Y/ 5/.7, t 35f'-, Alh~/ rr-,.,,, 

~~:{J7 ~"· r ~Xi .5/?;-'f l?.$1./7 -29 
/J:21 z,-1?' v,:?9 #526-3 3~2 .. J -..11/ 

\ 

c~~J.tl/ 
Well 10: .£,r#f".f,~// 

.££, £ Well Information 

SWL'. z~--···ir.~··--y/ Cheek: .............. 

Date. ~•:c, Time: /.!.::,g,p 

Ref.datum: .L ......... Stick Up: 

Well Depth£~ .... ft Well Diam.: / b ft 

Screen From:...... ft To: ............ ft I 
Note Comment: 

Colour, turbidity, sediment load, sheen, odour 

S7ar7 c:vZ ///:,ZU 

le..-~ - s/4":.A.1" ve,y~----✓~ 
/ d~ ... v~--/ 1 i1d1 /:~ 
'-~ ✓ 

/J/) ..;d.), d, 

27.-?~~ ,/VD 0~ /JI J1t 11d 
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..,,~1- ~,,,~J',r,; .-ho r:l& JI .,,,,I>._&"' 
~-~~ / V 

tv 

$/DD C#.A-v- _..,._J ~~-'. 'ii> 
·~~ /4.r ~ %4r✓ 
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FIELD REPORT 
DATE: LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

~~ Z.,,0/ £ Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHER/TEMP: 0 atam 
" atpm 

PRESENT AT S¾TE: f'<-
0 4 ~ 

DATE:~IZ.s/~/i 

Time: use 24 hour time 
Manhole Observed flow as a % record at 15 min Other observations 

intervals or more freq. number/description of full pipe 

I 11 I 5 <, i ~n J () o/,, 0 CJIJ/11-1~1,,wr~ 

I l\1.J.. ' ~ /'1,.() u<c;A ¥1ul, .A,J.o ·-z.o % ,., .. ·,,,. a c/l..L 
I 111.Z... _c; j ?..,{.) .<f'I 9A- #',~:..A~ "' 

J I . 
v/ 

__.. .,, 
,/ I 

,F~pr,j' , 5' ~a,<! / /.'2 0 I , .er· 

! 

,. -
i ~ /~/_..Plf .' 

/ ,~ - . 
\ .2- . . --, v!/V o, ... __,,,_/, An)~ f., 
\~ ~9 . 

5/t _.....,.~ /J'n, - - . 
~ ( " .... .. ~:r . I ~ 

, ii. yi. ----~ 
.. ./ f~--f ., r 

~ 
\ <!.. .... 
\ ~- . ·;1-- :2....o;( ', -

" ~ r "'-'· -- ~ ,..,, ,:~) ,._ '- J -
,-- a~~.·-~ ._. 

' ~ .-/':. ('I .. -.i... A,,:' !?.d. »~ ., 
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Page __ of __ 



0 1 Brien, Kent 

From: O'Brien, Kent 
Sent 
To: 

Wednesday, August 24, 2016 5:50 AM 
Elizabeth Cargay (ecargay@townofwindsor.com) 

Cc: 
Subject 

Dave Vossler (dave.vossler@ghd.com); ryan.crawford@ghd.com 
8/23/2016 Esposti Supply Well discharge to sewer volume report 

Elizabeth- sewer discharge summary is below: 

Non-Residential One-Time Discharge Permit 
Permit number- TD-04152016 
Effective Date - 04/15/2016 
Expiration Date- 12/31/2016 

Date of discharge - 8/23/2016 
Point of discharge - sewer manhole S130A {Shiloh and Old Redwood Hwy) 
Total gallons discharged-96,000 gallons 

Kent O'Brien PG, CEG 

Senior Associate I Hazen and Sawyer 
201 Mission Street, Suite 500, San Francisco, CA 94105 
628-242-0050 (direct) 707-478-9559 (cell) 628-242-0042 (main) 
41828 {VOiP Extension} 
kQbcien@hazenandsamer.com I bnenandsawyer.co.m 

J 



-- ~ lF©@Mf SPINIER INTERPRBllllDN 
• ~OOtfNO RIIYICIS 

C!:ll'H"Ml'.4U•~ l,Ql;(;"'C 

'--
P.0.6 191, Ra~ho Cordovu CA 515741 , Phon4t: 91~ 146 Fa~ 91~..!1'4 Web - wr.wl$oom !:mail· l'Wois@zbcglobal net 

Filinq No. 
COMPANY Weef!s Qri!ling & Pymll Co .• Inc. 

WELL Eseoti sue:ell£ Well 

FIELD Windsor 

STATE California COUNTY Sonoma 
LOCArlON: 0 1 Ht:N: ~t:t<VlCt::S: 

Old Redwood Hwy. & Shilo Rel. Stops 

Jol>Nc, 

1425 SS:: 19 iWP: 8N RGI!: 8W lAT.: 38.62648 LONG.: 1Zl,TTH3 

Permanent Datum: Ground Level Elev.: 150 Ft. Etevs.: K.B. Ft. 
Log Measured From: Top of Casing 0 --Ft. Above Perm. Datum D.F, Ft. 
Drilling Measured From: Ground Level G.L 150 Ft. 

Date Aug 23, 2016 

Type Log Spinner 

Run One 

Deplh--Oliffer 575 Fl Ft Fl Fl 

Depth-Logger 575 Fl Ft Fl Ft 
Top l ogged Interval 300 Ft Ft Ft Fl 

8tm Logged Interval 575 Fl Ft Fl Ft 

Type FIi.iid In Hole Water 
Fluid Level 122pwl Ft Ft Fl Fl 

MaxTemp nla •F 'F •F •F 

Operating Rig Time nla "Hr ' I¾ •Hr 'Hr 

Van No. I Location WC-1 I RC I I I 
Recorded By Sharpless 

Wilnessad By J. Moore 
RUN BOREHOLE RECORD CASING RECORD 

NO. BIT SIZE FROM TO CASING SIZE CASING TYPE FROM TO 

1 In Fl Ft 10 In D Fl 656 Ft 

2 !n Ft Ft In Fl F1 

3 tn Ft Ft In A Ft 



SPINNER INTERPRET AT AION TOOL 

Cable 
Head 

Gamma 
Ray 

SPINNER SPECIRCA 110NS: 
Diameter 1. 77. 2. 76, or 3.94 Inches 
Length 5.5 Fett 
Weight 16.1 I.be. 
MaK. Temp 158' F 
Gamma Ray 1.97 incheG IDfl! x .98 inches diameter 

ScintillaUon crystal 

SPINNER LOGS: 
Spinner logs are used to q uanti!y ffow (up or down) in a 
watet well. In a prooucing water well, the spinner tog 
iii uaually run downwards at a oon&111rt S!)eed. 
Deflections in the curve are indicative of water eniry. 
Proper calibratlot\$, eliminating the effective of line 
speed, wfll quantify the now rate hom lOl"oe$ of inleresl. 



NOTICE 

All interpretations are opinions based on inferences from electrical and other measurements 
and we do not guarantee the accuracy or rorrectness of any verbal or written interpretation, 
and we shall not, except in the case of gross or willful negligence on our part, be liable 
or responsible for any loss, costs, damages or expenses incurred or sustained by anyone 
resulting from any interpretation made by one of our officers, agents or employees. These 
interpretations are also subject to our General Terms and Conditions as set out in our 
current Price Schedule. 

REMARKS 
A recreational GPS accurate to +/~ 45 feet set for Datum WGS84 was used to calculate 

Latitude, Longitude, and Elevation values. 

Bottom of 1/11811 blocked by debris 
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SPINNER INTERPRETATAION 

Single Page 

DEPTHS 

~•••••~P2~~~ .. _3~J (Feet} 

~---!!:~2irenl .. .:~l JO P.,,,..,1~ Profile(tlpm) 500 
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l\lph;, f lln;,,,,!iu>I Ll>bu<,tl<><l,,$ ~•< 

www.alpha-labu.com 
w,m,Rs, SEDIMENTS, Souos 

Name: 

Corporate Labwalory 
20& Ma$<>n $!reel Uk ah CA 95482 

707-466-0401 " · 707-488-5267 
cnentserv1cosea1 ph11-l11bs com 

Bay Area LoboralOl)I 
6398 Ooughertv Road. 1135 Dui)jm, CA 94568 

925-828 ·6226 F) 925-828-6309 

Project 10: 

Conrral Valley Laboraro,y 
9090 Un,o,n Park Wy #113 Elk Grove CA 95624 

916-686-5190 F) 916-686-5192 

Work Order 
Chain of Custody Record 

Lab No __________ _ Page __ ol __ 

Signa\1.11e below authort.res wot1< under terms s1oled on rever,;., side. 

Town of Windsor • Drinking Water Source Chemical Analysis Request TAT 
Malling Addross: Pha$1t: 

9291 Old Redwood Highway Building 400 
Esposti Well 

24 hr 

WindSOf, CA 95492 Q .c ., 
nor-,, 1.,ontacl 1narucopy or -.,, ,oi: 

::, 
er 

Eliu,beth C,,,gay PO# 0 :s 
LL 

ecargaVfl!townofwindsor com Q.,11.e/.'1., 1 .. ~ 

I 
~ e;b i eMD.lr ll-'tlt!,\4.N'k~ -4,,..d,r,. SHI to: 

. .,,.,.,., 
'5 

JV/d R,q<,,tod 
g-

/<' e,., 7 O'drJ e>--; )/4,.ze;,. ~ 5.1. month end billing er 
1 wk ... 

> 
C) e 

Flold S.mplor • Pnnt N<lme & Slgn.ttu,. Container Preservative Matrix ... ... 
Sample <( 

Ul C "' Collection 
Q) 

'.2 2 Wk .:, c§ <( IL 

Sample (0 t-- t-- l•1anaarn) > .8 ::: "' 0 
~ 

., ~ 0 ci c:::i ..J 0 
Identification Date Time .!i t E .!!/ L> z ~ I~ =g 0 C 0 0 .., -Q. <( (!) :c J: 0 1/) N N N 

Espoeiti WeU--
_ _, - ~ ,~ "' IX X L-

r-sw-?-21~//:2 / :K/41 V/:1/ X X )j )t 'J<': y 11 
V.:.51~-f-· L3-// :2-L !?fa //:"6 ..lr -lj' )I y ..I' y ~:...J~ 
l/-:.<'J~/- r.; z,,.1. I :z_ ~ :;..; a,/z.:, i/J. :J./ Lx ,)f .)I :,( >' >' 11 
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~ / .,, 

Rel~' Receive<I l>y Date Time 
Yes Q No Q0 ~---;;; . - CDPH Write On EDT Report? 

~ellnquished by: Rece,vedby O;at~ Time State System Number 

Rellnqu1$hed by Recewe<lbV Date Tome 
Yes U No Q:1_) CA Geotracker EDF Report 

~ elinqu,she<l b)' ~ eclby Cate Timo Sampling Company Log Code 
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Appendix G 



WATER WELL VIDEO REPORT W  Coa  W ll Logging S icWATER WELL VIDEO REPORT West Coast Well Logging Servicesest st e erv es
Espoti Supply Well P.O.Box 2797 Rancho Cordova, CA. 95741 

City of Windsor Phone: 916-224-3810 Fax: 916-858-8174 Web: www.wcwls.com 

Client: Weeks Drilling & Pump, Inc. Survey Date: May 4, 2016 
Address: P.O.Box 176 Invoice No.: 1308 Run: Two 
City: Sebastopol, CA 95473 P.O.: Van: WC-1 
County: Sonoma Operator: Mark F. Sharpless 
Requested By: Josh Type Camera: CCV Color Flip Camera - Short L.H. 
Copy To: Latitude: 38.52654° Longitude: 122.77948° 
Reason For Survey: Possible damage Section: 19 TWP: 8N Range: 8W 
Location: Espoti Park, Old Redwood Hwy. & Shilo 
Field: Windsor 
Other Information: 

CASING INFORMATION DEPTHS 
(SideScan) 

VIDEO OBSERVATIONS 

Stainless Steel Screen 
384-424 Ft. 
434-454 Ft. 
465-474 Ft. 
485-514 Ft. 
550-569 Ft. 
621-654 Ft. 

Zero Datum 
Top Of Casing 

Dia. Reference 
Measured 

Well Depth 
665 Ft. 

S.W.L 
40.4 Ft. 

10’’ I.D. Casing 
0-665 Ft. 

Type: Steel 

0.0 Ft. 
40.4 Ft. 

374.7 Ft. 
382-384 Ft. 

383.0 Ft. 
384.2 Ft. 
433.6 Ft. 
434.4 Ft. 
464.5 Ft. 
484.8 Ft. 
549.9 Ft. 
571.9 Ft. 
599.4 Ft. 
620.9 Ft. 
654.1 Ft. 

Recording Starts - Zeroed on SideScan Lens 
Static Water Level (SWL) 
Small hole in the scale, not the casing 
Dielectric Joint 
Top of Stainless steel 
Perforations, Top Of Screen (384-424) 
Shipping label on casing wall 
Perforations, Top Of Screen (434-454) 
Perforations, Top Of Screen (465-474) 
Perforations, Top Of Screen (485-514) 
Perforations, Top Of Screen (550-569) 
Top of bailer cable 
Shipping label on casing wall 
Perforations, Top Of Screen 
Well plugged screen, camera is stopped on the top of the bailer 
End of in hole survwy 

Casing Buildup 
Very Heavy 

0’ 40.4’ 374.4’ 383’ 

384.2’ 423.7’ 433.6’ 434.4’ 

453.8’ 464.5’ 473.9’ 484.6’ 

Notes: Page 1 



WWWWWWWWWWWEEEEEEEEEEELLLLLLLLLLLLLLLLLLLLLLBBBBBBBBBBBOOOOOOOOOOORRRRRRRRRRREEEEEEEEEEE S S S S S S S S S S SNNNNNNNNNNNAAAAAAAAAAAPPPPPPPPPPPSSSSSSSSSSSHHHHHHHHHHHOOOOOOOOOOOT(T(T(T(T(T(T(T(T(T(T(SSSSSSSSSSS)))))))))))WELLBORE SNAPSHOT(S) 
Depth: 0 Feet Depth: 40.4 Feet Depth: 374.4 Feet 

Depth: 383 Feet Depth: 384.2 Feet Depth: 423.7 Feet 

Depth: 433.6 Feet Depth: 434.4 Feet Depth: 453.8 Feet 

Depth: 464.5 Feet Depth: 473.9 Feet Depth: 484.6 Feet 

Page 2 



WATER WELL VIDEO REPORT W  Coa  W ll Logging S icest st e erv esWATER WELL VIDEO REPORT West Coast Well Logging Services
Espoti Supply Well P.O.Box 2797 Rancho Cordova, CA. 95741 

City of Windsor Phone: 916-224-3810 Fax: 916-858-8174 Web: www.wcwls.com

CASING INFORMATION DEPTHS 
(SideScan) 

VIDEO OBSERVATIONS 

Stainless Steel Screen 

384-424 Ft. 

434-454 Ft. 

465-474 Ft. 

485-514 Ft. 

550-569 Ft. 

621-654 Ft. 

Zero Datum 

Top Of Casing 

Dia. Reference 

Measured 

Well Depth 

665 Ft. 

S.W.L 

40.4 Ft. 

10’’ I.D. Casing 

0-665 Ft. 

Type: Steel 

Additional snapshots 

Casing Buildup 

Very Heavy 

514.1’ 549.9’ 569.3’ 571.9’ 

599.4’ 620.9’ 654.1’ 

Notes: Page 3 



WWWWWWEEEEEELLLLLLLLLLLLBBBBBBOOOOOORRRRRREEEEEE S S S S S SNNNNNNAAAAAAPPPPPPSSSSSSHHHHHHOOOOOOT(T(T(T(T(T(SSSSSS))))))WELLBORE SNAPSHOT(S) 

Depth: 514.1 Feet Depth: 549.9 Feet Depth: 569.3 Feet 

Depth: 571.9 Feet Depth: 599.4 Feet Depth: 620.9 Feet 

Depth: 654.1 Feet 

Page 4 



FIELD REPORT 

~~~e~5 / 0 / wtb 
LOCATION· Espostl Well, Old Redwood Hwy at Shlloh 
Rolld. Windsor. CA 

PROJECT NAME: Town or Windsor, EsPQsli WcQ JOB NO: 11110001.20 

EVENT: Wol DevelOpmonl WEATHER/TEMP: -- •atam. 
6,<tr(pl-~ 

PRESENT AT SITE: Otwa.llo"1GF: GHD; --~ 70 •atpm 

°R'~.() C.;(?,1w,~r-, 
THE FOLLOWING WAS NOTED: 

ll43e:1Ea./ 
1145 s~ I IA);;'{- <k,r,c DM1,a;;-. ~ ,n;:- ~~ry-

,,{,{~/IJ(p_ R~,~ tzo.afi:J; ~ f;t-e..bvz= #£;;~~ 

/2,15' 71;;,7 -..,,4> Nrblf· /)(?P: YJoM/M/Jo(...15:. ~t.R1[- ,1..vr.> 60 

Po WAJ (,;;;; 5 W. 

I 

~o-MA or;:;- t./-o <-15 11-11'> 77 {,q,e il:§ ; (3,rr l.AdL 

I). PPf;lft 5<ult;:eN5' Vtqt-r e.-l-~-,. {?,o @M 6b'to- 6 53/ ~ 
9<#.t11t1v )01? ... -ry. <t> :::. lo5y . ~ '?'frAJ v,oer> f/lk
v1> ~- gvtA.v 3 C;o{)1e:-:; 6P' V1 oro, l(a::.~'-'vf Ctr$. 

75() R ~ /w1:f'lff-'?;(/i;;r Co1°>r' o,pt; ~ 
l'age_of_ 



Appendix H 



OAILY FJELD NOTES-

Logged by: .•• f? 1/r>v • . . 
_GHO Proje~t Name: : • b;i5 P o~-n • .j? 0lt1J$· . 
_GHD Project Number: ---'---· Project Location:_ . __ .,..-_..___,... _____ _ 

• _Rig Tyjle: -----~--....._-· Pump Type:_·-----------"---

Weil Con·struction· Well Con.tractor: ,·11 ~.C..-,.> 
Pu-~ping Te.st· Pumping Cont~actor: ·l < {· 

Site Reconnaissance 
Video Well : 

Other : 

NOTES •. 

. . . . . . lj • . . 



«i:H h rt 
CUent Job Number 

Project ~ < . _.i . ~IS by 

Subject l;5 () 0 7 '17 l (2\,t.17 ~ (,f,(,f::l-/t:rr--"V( hacked by 

-- ~y ,MC- rD '{:. ~ Ll-A.J t ,--
Tl MfJ/ ,1M' "'IW,," 1'{!Av5D • 

__.. If> /1,,~~ l7'Mt-~ lJ.JCdYA'.k wt-- o~ 

Cttwolf ~ & 't./e1 
\3u.t~6c,W ll{'A ll/i,< 

t?,i'tnr, I Rfl ({~ 'f},c 
~ (A.I Llt::t-<...., 

'1f.A\ 11 I z--z-

~~A1~ qt\.M- '1/z r 
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i $.,z.. 3~-so 
(1f)O-Gl<Z ,ry 

I I 
~ I 5lJ TDC... 7S 

(Jp~) 

Sheet of 

Cate 

Date 
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DATE: u)~ ..., ~-.x Cli"" 

FIELD REPORT 
-z.. 5 ,~ /tP~ L-

LOCATION: 

PROJECT NAME: {g Rt-?11¥~ 
JOB NO: 

.% \ij$ 

EVENT: WE/\THER/T€MP: 

PRESENT AT SITE: 

THE FOLLOWING WAS NOTED: 

~ .it nm 
• .it nm 

'1 7,,;J ( I oo {c,e:., O½tfh- 'I O ,/)r,; e, r,-.;:, f i;vf <,1"-'t., f""1 t <--f 1<-<::-

; 1 f<A.,v)'()v. c. u'I of 1 1°1\,, t:, w/ Wt 1~ 1t- ?° ,._ 
' Jo "VY. JJ o 51._.,vi,f W 'I O bf't" o(:" ~ W S:: • 

• 
70c) 

{;)JJC1r ~c) v}1 7<::;,.l.,,t/)_.,,( t 

f;l( & St:,/4111fLt;;, Wt°b}C.. to 

Pngc_ or_ 



D~~A=T=E:='1,.,,/?/6 L _'l-t?_ /,.,..h,.,,.....,_-,,--,,..,.,....,,----1-,,~,,..,~=A=·1,..,'f .,.,.nd..,,:~=~-s&....,os_ll_w_cl-l, _Ol_d _Re<l_ ,VO<XS_ H_w_y_a_, S-h-lloh 

PROJECT NAME: Town or Wndsor. Esposll Wen EVENT: Woo Dovelopmonl 

C>o 

Pagc_of_ 



FIELD REPORT 
DATE: LOCATION: EsposU Well, 01d Rodwood Hwy at ShRoh 

s- %-- · 1.,,,0/ b Road, Windsor, CA 

1----- -- - -
PROJECT NAME: Town of Windsor. Espootl Well JOB NO: 11110001 .20 

EVENT: Well Developmenl WEATHERITEMP: !5'>' at am e,~~~c 
7 S' at pm 

PRESENT AT SITE: Dave Vossler. GHD; 

THE FOLLOWING WAS NOTED: 

; ' 
,:;; l/1.C '(i O ,V BJ\ I l,~ . f l,( (,(...I/JI:, {2 I:; A'l-( ,..( 0 c:JO,f) . 

11 ; a 

12,00 V$.A11 l41 '7U:::V''-Jc:. , be, 1.v1-.€'.if (~fl,/ rz>oi- ·,-o use:-

f5orw W1.vu11"l-S TV -,-/Ef"J:;;~ v,J> {3/tlLc.tR . \)J11f<S TO 

t t •,v {< fL oPf:11~ , vJ l::;'f:ft(h 1 -0 /4<1../3,1 <-1 -z ~ e{-AA~4-

,,<1<:::11',,- &vt<_ o ..-- @- I "0D 

(l(•( ~ 

l,1./(:-~Vy 

R CL b)r-;, r-c-
'? o.S:: 

_.,f4tt'4- _ \ - .A.I/~ ,!)6 wv If P'L (:.. 
' 

5~1!-'M (.voic '7f{I AIZ Otv tv,t.t, v)owJ..J 4·l lJt· 17· T(J.RiJ)•ia 

{?. o,-- (:.,lMtf I\ , o (,., ~( <it ·I- { b. 
,, / 

l OO.. 
,.... 6 4 q -'l-~ , .,---C> 

/ boo R ~ f v.,~\:;k.-; t>F141~ Pngc.:_ of_ 



FIELD REPORT 

~~~e~5 / 0 / wtb 
LOCATION· Espostl Well, Old Redwood Hwy at Shlloh 
Rolld. Windsor. CA 

PROJECT NAME: Town or Windsor, EsPQsli WcQ JOB NO: 11110001.20 

EVENT: Wol DevelOpmonl WEATHER/TEMP: -- •atam. 
6,<tr(pl-~ 

PRESENT AT SITE: Otwa.llo"1GF: GHD; --~ 70 •atpm 

°R'~.() C.;(?,1w,~r-, 
THE FOLLOWING WAS NOTED: 

ll43e:1Ea./ 
1145 s~ I IA);;'{- <k,r,c DM1,a;;-. ~ ,n;:- ~~ry-

,,{,{~/IJ(p_ R~,~ tzo.afi:J; ~ f;t-e..bvz= #£;;~~ 

/2,15' 71;;,7 -..,,4> Nrblf· /)(?P: YJoM/M/Jo(...15:. ~t.R1[- ,1..vr.> 60 

Po WAJ (,;;;; 5 W. 

I 

~o-MA or;:;- t./-o <-15 11-11'> 77 {,q,e il:§ ; (3,rr l.AdL 

I). PPf;lft 5<ult;:eN5' Vtqt-r e.-l-~-,. {?,o @M 6b'to- 6 53/ ~ 
9<#.t11t1v )01? ... -ry. <t> :::. lo5y . ~ '?'frAJ v,oer> f/lk
v1> ~- gvtA.v 3 C;o{)1e:-:; 6P' V1 oro, l(a::.~'-'vf Ctr$. 

75() R ~ /w1:f'lff-'?;(/i;;r Co1°>r' o,pt; ~ 
l'age_of_ 



DATE: 

> 
(!;I 
ti 

5'/b/?voi<o 
PROJECT NMCe: ~ p rn-r ; vV'/2.c 

FIELD REPORT 
LOCATION: VJ I IJ C>"'>ofc. 

R-e,<l\f$. JOB NO: 11 I I 00001 

EVENT: -f !<'. I(~ 5 t'.> u <--c:\L- I N "> • +vv J-cu IC WEA TH ER/TEMP: b <r • el am O,fl,1 ~l. "i l ~ 
,~</ • al nm ~ U.1NI', 

PRESENT AT SITE: Re.... / ~ 
/~J::;.-5 

THE FOLLOWING WAS NOTED: 

II S - «.c.- DlvS ,<re: D1SC..1.N',,, t:)1 ,;:, ~f'c:::, y-;/ 
,/4te'"~v11te. (.?u.,~ ?.7-D., <>F 01f-~T /(\. ,to I ,V r '711u 

tc-(10 - VJ1;;e-,cs C,$rr1M:? PvtM{J \ ~u,w .,Al/t::ri;,e -r-ot>...r1/" 

Re.- 01- r "?, rmz 



# '\XIINZLE R&I<EL LY 7i8lhird S1reel, Eureka, CA 95501-0504 
(707) 443-8326 

By ___ DalO ___ C&eol _______ ___ _ Stice, No. __ ol _ 

5w;ee1 ~?l,,fJ Vt ~t:O J<lbNa. ___ _ 

r t-1-t ti, ff\,'< 
7 s-o - 7 6 0 Jr ~ ,..<,~ ~ 

(5(0 - :?JD 7 ~.,..,.t./ ;l)t)L,. A.;(U::'3, 

lf3 O - l1 , --z... Uc, L-6 ~ ~ L.o L,(...t(Z 

&oc>t.0 

f?i Po-1'(1 r 1 ('• B'l'f( I<>'" \,V~ L 

c; l> l., 1 A,/'? ("' 
11 Lt.;V e.1 fl ( ~ / f?; { '{ ee...,5) :: '-f?. • "'$ '=J I' 

0e r ~ 7 5 '@i:- , 01 w ~ / Lf. ho ( fl-t.M f o,t-r) 



--W 'vVIN'Z LER&I<ELLY 718 Third Slreel, Eureka, CA 95501 ·0504 
(707) 443-8326 

B)• ___ ~ ___ Cl ari ___________ _ S!IOOI No. __ cl __ 

JobNo. Subject f-:,.'5 W 

~ -,t-1 . ~ 9 () •, e,1'2 e CV I 0-1/ 



DATE: 

PROJECT NAME: t;;ryf P4"{; 
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/ 
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FIELD REPORT 
DATE: 5/9/2016 

PROJECT NAME: Town of Windsor, Esposti Well 
,_ 

' LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 
Road. W'ndsor, CA 

JOB NO 11110001.20 

EVENT: Sewer Flow Test and Observations I WEATHER/TEMP: Uoudy • at am I OoO 
Su- , • at pm / '"I t.JO 

- ' PRESENT AT SITE:_)◊U ( C>CJ......,r\ ( 16W n o I- Wi t1d So r) 
DA TE: ddlmmly< ~ I O l / I lo 

Time:·use 24 hour time 
Manhole Observed flow iilS a % record at 15 min 

number/description of full pipe Other observations 
intervals or more freq. .. 

n'l~b ~ -i. 7 S ~cJ IS <fo I..,,· Jr..,. : I 
1nnn - ~~1~ '2...C <}o S"

c., ,,. ,,.,r.✓.nr>,'l..-! •--.I '"" I, 

l \ t'\/\ -~ 17 \-\ I ~ 'o/n 
i 

1·\f\~ ~ ~7;; 1 ~"lo 
·-

,_ LLLl <:~7'-1 , ~r() 

I I •' ~3,,::; , sr" 
.-Lltl_ 7 ~-, '-' :~f\ ~o I 

I 12.J ,<:; '\ 7.:; <.c) 1o I 

- ll~o S"'\,LJ ~D 'o 
I 14~ ~-:S,~ -:-s~ 0/4 
l'Z.."?,~ _c, .ls~ -l.-~ o/o 
r7_"i7 537'-t 1!'1 ~ 
i 3 o~ ",7'-/ ~Oic 
,~ ii c:;~,L/ \ u 'lt, 
k 1,1 C:,~7'-f ,17)o/,,, 
,·~ t.-1 I 5311..../ ~ h <},_ 

l l.f'2~ .< ~, '-I <f\~ ... 

14:30 <;:37~ ~~- i../0 % i...ft'l<:) a D ,"V\ 

il../YO .<; ?.lL/ '-II\ - \..JS I, WM /,;Vl'l 
P-1~~ ~ ~1'-1 '15% v• 

i < ntn ~374 3/\ ?'.), -
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I 

-
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FIELD REPORT 
DATE: 5/9/2016 LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHERffEMP: q 30 • at am C v..u-c. A. t 11> Cl ... 
• at pm 

PRESENT AT SlTE: W~f<..S I T~w,,{_ 3.) 1 G t\ D ( I J 
~~~- .;i ) 

DATE: dd/mm/yr _5_ / _3_ / ...!k 

Time: use 24 hour time 
Manhole Observed flow as a % record at 15 min 

number/description of full pipe Other observations 
intervals or more freQ. 

r)C,3'<- S -~,Y "-"'\ S6Jo i:: t1 -1 r L, ~ "o.v,. + 11:11-., 
D'\~o- 0:,'i2, ~1 ·d...t ~kn~ C.r.-.,~ .. . ,,. ~s 

04 SY ""' .::..,20 711 Q.pn .. AOJ ,A ov. tnJ i".,. +l(l~" - ~..i 
\t> 0() r-.,' c; - J. 0 4')0 ~~ 

Page_Lof_L_ 



FIELD REPORT 
DATE: 5/9/2016 LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHER/TEMP: 0 atam 
0 at pm 

PRESENT AT s1Te: w-ee.ks G-HO 
DATE: ddlmmfyr ~/ J....! 1J!. 

Time: use 24 hour time 
Manhole Observed flow as a % 

record at 15 min 
number/description of full pipe 

Other observations 
intervals or more freq. r, - 1\ 

()t;:'('{ ,4"4 S -, 7 f..c, ,~ 'J, t 5 cs ;A._..,':,.;;._:_ e. 'i I 
Oct.'~~ a-pt s 'J7/,, 62-~~ f 

.,. ,, 
7; 11'1 r\;I r-re,_ c:--

_j~ --~----..Ji A-,tn ti 1/ C- ,.1-. - ;., -r 1/:K? £f'r• 

l/19f'J~ A-1'11 1/ II J< ~ //,Oo_,J ~/- ~ ~ 
,,,~ ,,_~ .4-;'\'l ti ::JA'~ 

, 
Gf'~ I( -5.2 ,'Ar- --

J/2.'1 • - .4,111 f / II 5'-.. J---
-

,,,...., c:; g ..A I I If "1 ~, S" Z ,\,. ,.. ~o ,·,,,, -?/,,,~) 
,1-&9 

""' ti I I ?.ff.~ r~- - 1/ ,/J .! .~.~, r 4 ,_-::a:,,,. /'~ ., 

,,g: 1./fi Dlk (/II ~~~ <~ .wrrl!?e..--•/'/-- 1 

,~,o p;n (I I I '30.'-
.... - - G S6A/!- ,. - .... A ,•-./f"I 

,g;;_tt; P,n J / I / <c:C L 
,,,, / ,, .; ., -

/3 ,~- rm I I ·1s' , 1'2 /n I' re,,. ro ./?'-.. . ·~ • C,,,,-, P 
~"et, '"' ;}~ 

PM I/ If :: s ~ <1 L,, / ;:.- -- ~•~J ,..,, ....: 

I t,J L//J '.?m /I II 3/ . .t,-~ ><'vnP 
- -., ,,-,,,. 

/f' 
,, 

/J/-'( p ,11/1 II II 35'- C:Z..:..,.,.o I r // .,, I 

14:'i/'J ?m I/ / I 3o~ -52. "F7Df fei;.,C P : • -II. "' - --

• 
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I 
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I -



Special notes _regarding: traffic during .t~st, trucks,· buses .. Pedestrian~. kids ih the: area, homeless. Is 
location appropriate for nigh\ monitoring . .Photograph.-location and inside of manhole. : Consider 
_appropriateness of manhole·.as a permanent monitoring_ station with automatic measuring for final 

. ·system.· • • • • • • 

-()~ sitt;ire l..J_hf. :f,ci+h'L- _(NJ·-s/2:/eh !ti. &f: SJ,2l f3/,dM _f.'Jp~~ 

. ·:¼ ., ... "tJfm -_ h:e"w:e, • tct&fif.~L. _. 14-1./:ti: :i/t20fM_._g o~e-· at:-~/«~ 
w~ 1-~.~ Pye.· 



-

4-~-.. 
www.olpha-h1b$.com 

W,.TEIIS, SWIM!ffTS, Souos 

Corporate Labotalo,y 
208 Mason Sn.t. Ukiah, CA 1154!2 

707 ◄llll-0401 F} 107-468-5267 
cll41nlsuvlctt@alph>lab5.c;om 

Bay A""' u~mory 
6398 Dougherty Road, #3S, Dublln, CA 94568 

925-8:la-6226 F) ~28.(;309 

C:Pntnl Va"q-Labor,1t111Y 
9090 UnlolnParl! Wy., #113, EJkGmve, CA 95624 

9t!Hil:!6-St90 F) 91&-686-5192 

Work Order 
Chain of Custody Record 

l.ttltb ________ _ 
i'oi<J"i __ ~_, --

Name: Projec:t ID: Slgnalum below authorizes work under terms staled on reverse side. I 

Town of Windsor- Drinking Water Esposti Potable Well • I' Analysis Request rAT 
Malling Address: Phase: ~ 
9, 291 Old Redwood Highway Bu!ld!ng 400 ;;:;- I a-41 !Jr; 
WlndSOI, CA 95492 U ~ I ~ ;i 
r,,,111ct ......... c:1 1n•11~capy or l>Ortol: g! ...; 48 F.I\ ~ 
IE!lmbelhCargay PO# °g ~ -;;; 0 ~ 
ecamavBliownofwlndsor.com 15 Z z _ ::i , ~ ti , 

~ 
BUI ,__ 1/l:,,::: Ill ~ I ~ ~ 

hi O'Bllen to: u U u u al 111 111 ~ 0 0 .Q ~ 
ent.obrten@ghd.com month end billing 1 1 1 ~ ~ -=:_ ~:SQ) ~ -E, ~ ~ ~, .. ., j , 

00°0.,,::r::: •- - : '"' 

1 . :g:g:Z:g.!!l oi z -~ .::! xu- 0 
Field s.,.,pror-Prtnt Name & Slgnatu,. Container Preservative Matrix O i5 o O e, ~ z ~ j UJ j::! la • 

Sample - - - - cc • m c: g !:::: en u ., I 
u, Q) C: ~ ~ Ill > 1/l ~ Ill 111 = 00 ~ 

Collection < .., ct u. :E U u u .:= i : m ,e > .1:. t: ,,, ~ N 2 wll !. 
SI 

o o c:or--r--c:ocor--•=.::--zmc:oa. v N 
amp e a_. ____ _,:: 1i :i ltl .., i:i ~ ,. :. ci c:i c::i ci "° ci m _g ~ g iii u ci ~ :::: ::r: ~ Q) 1-, _ , 

e=--,. No ... ~c:-= 0000 o~.1:.-:::,-=o.c l ~a.o= 0 
Identification Date Time ~ ~ ~ i5 ~ f ~ o ~ ~ bl N N N N c::i N <i: u z en ~ i:i5 N c.. u 1- cc F 

~ £ U/-S -9 - / O: S tJ . ~If 1/P.:f P )( .XL>l .>i :>< X F,;l'fe,,,..../'J.,t. 
:.rw ..-s-- J-/s-; ...< ..r s/~ v.s--v f.l{ ~ fol( ~~l.lt-! • .,-.,,,, u6 

" 

**Title 22 Scan 
. .,,-- · ,.._ 64432 Primary lnorganics, 64432.1 NO2/NO3, 64449 A&B 

_.,., -- _ ,,,,,., Asbestos, Perchlorate, Gross Alpha, 504.1, 507,508,515.1, 

_ ~/ 524.2, 531.1, 548.1, 549.2 

~~/ ~~g..&:., .. - ~() ~~o CDPHWriteOnEOTReport? Yes u No ·(25_) 
• Relinquished by: R7<1'd by: / Date Time State System Number. 

Rellnqulslled by. Received by. Dale Time b ,, • . .~ v o tu.. ( V"\ 
,1:>13 6eo~~E0f.@!~rt• •r® _ •~ •~ 

1-R-el-lnq_u_ts_lle_d_b_y: __________ tR:-ecel--,-ved__,.,by.-.------------tD:::-a-:-te---i::Ti:--me---l ~~giiR§ ~m~ bag-• _ , 

~emi IB:. • • , ~ • msb(Emoi ~,,1, _ 

Relinquished by. Received by: Oale Time ravel and Site Time: I Hoage: lsc. Supplies: 
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FIELD REPORT 
DATE: 5/10/2016 LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001 .20 

• EVENT: Well development by pumping and flow testing WEATHER/TEMP: 0 at am 
0 at pm 

PRESENT AT SITE: Kent O'Brien GHD; 

THE FOLLOWING WAS NOTED; 

_ / __ -,_,.,_ .. _.)_,,...._7 ____ -:;i:;...,_~,=.;..-----'_:~ r ~A-/6.rJi.~~(I· ,,..~•/4'/1. 
~ ::: / 

~ ~/1..,. Vl)/U-?Je- L ~/: f/2 ?7/,Lt'.:.- ,t; .s J ~76'...?-o.,,£.;--r-.:t/:? 
✓- -

e,. ..? ~<:! r./""" / c1 ·a./ r 1 c :? 3 Y ~;1
3 ~ ..Z: ... _:! 7 j c ,J/2;..J - -z .2~.r.,)A 1 1/ti/le-.,-;,4.f .J ;?,'/ ~7.,;11/ /PriJ - 7 -5 ./?'f)~fe-J d,{ $~A 

V Z,- _,, _,, .,,-:-
' /I?# C..,,,,,, .vt ,H J,:v C 1/ y tJ ty"lr-" 

--------------------,:;:G. .i't,, h' a-// a T 4 -/ tJ_,, 11 t) o ~//2-"'./ c~~.?/i> 

~~'-<et,,~ y ~ - ·" t)A.,, ~ -:l" 2-tY O c;'l?.>?1.. 
c7° , /__ - - ---L,~pi--ii-........... - _,.,,,,--- - -/----
~ · / S f::4'.,,, "-) ._r ~ ?/?<'~J;,y ~ 7 '7'_ L!}P J?:A -~..,-,.-,7~ e,/B-4-

-----
~_,'/;? -c~/ ,,- /4 ... /'/4;( o~J'a:✓ 

g7,," 9'/ - c:;_ c-// //4 ~ ~_,J /4 ✓ f/4.✓ 
--------------Ji."---------- ---------

,?.,-~ z_ .,. -1/ -;;;~ Ad/~ JAu--r ~=,,-/': A~ jlZ-/.,-v~A,>-/k.-/~Jd :1' 
a,; / ,? ~ (,) 5/~ 

- ---- -- - -----------------
j? ~ 7 /lf!f )~7 c? f?»J_r/ ~ 
~ • 0 7 ~.,,r, -£,,,r ;b .Ji • 

7',/ / .,p'/...<V/ .; ?r2, / i 

9., / 6 ~~/71.X/ s-J 4 I .~~ I/,//"\_ Q,.tr<,,1.,/)1_1.. /; '- ~ / f'ZJO-pfl'\- &-.,L C;V 4' //tSr' /f l u. T - ✓' ✓.r r 17,e,., 



DATE: 5/10/2016 LOCATION:: Esposti Well, Old Redwood Hwy. at Shiloh 
Road, Windsor, CA 

PROJECT NAME:_.Town of Windsor, Esposti Well EVENT: 

/ t?:~ P/ • £ k4"/f7 --~ --~-~h---~ c?" /t{r· ff _,6";"2)~: ,f?bP ~ 
/p _ _:~f . :✓..a-~ _ ~7 --/4.l, 5~/ /4- ·_·~ ·a_ctJJf.c_ • : v 

·/l- ~4 Z., 4~~&c:~ --- /4~~ ~:· ~ ;e:· ~~1cAWA _. C#O> e>{~~-r 
_----,£"~ -~/~ --~ ~ ~--_ ' • • 

Page ~ of -z.-. 



WELL SAMPLING DATA SHEET 

PROJECT NAME: <'.'.~../ -4 
PROJECT NUMBER: //?"/0 t>tJ/, "Z

PROJECT DATE: ~ /6 

SAMPLER: /4 ;7 ~,ef/.,.11::. ~ 
WELL DESIGNATION:~~ v1/C' ~~~ in/!?/ j - ~ 

SAMPLE NUMBER: ______ _ 

CONDITION OF WELL HEAD/VAULT I CAP & LOCK: _____ _ 

A. TOP OF CASING ELEVATION: __ 

B. DEPTH TO GROUNDWATER {initial):_ 

C. DEPTH OF WELL: .... M='EAS..,,· ·..,.UB....,·'=ED==-----

D. HEIGHT OF WATER COLUMN (C·B): _ 

E. GROUNDWATER ELEVATION (A-8): _ 

CASTING DIAMETER: 2" __ _ 3• __ _ 4• __ _ 
,;/ 

OTHER //) 

CALCULATED WELL VOLUME: DX V = _____________________ _ 
Volume (V) of 2" wefl - 0. 163 gal/fl 
Volume (V) of 4" well - 0.653 gaVft 

ODOR: __ _ SHEEN: __ _ FLOATING PRODUCT THICKNESS __ _ 

PUMP TYPE: __ _ POLY BAILER: __ _ STAINLESS BAILER: __ _ 
ELECTRIC: OTHER: _____ _ 

OECON PROCEDURE: LIOUINOX/ALCONOX _ TAP __ BLEACH __ OTHER __ WATER SOURCE ____ _ 
-::> ,,,,-,.. f✓, 0 .zc., /0 

PUMP DEPTH~ d / ,-"' 3/., :z.. .7, I _,; o 
-- ,,c/" t</ METER USED: CALIBRATED? 

TIME =s NO. OF WELL 
pH TEM~ 

CONDUCTIVITY ORP TURBIDITY 
D VOLUMES (µMHOSJCM) (mV) (Visual) 

?:/7 ,;,,,'() t) .;; -1" (. /.)/)J,',r _ ._,, 
__..,,,,.n ...... :,,,, 15, tf.7 :i.z_.7 32/~ /4..> 6~ /1/W; ~ "1 ~ p{/f:.si ,, 

p;.] ~ ~1111 _;; ~, 
., 

7,, 62. ~3 ✓s tl,:,J Jv,<.e., 

9:y"/ // .,,.) 
~ 

7,, l/'-/ .22.,? 
?2r ... /-l) 

S6tJ, '2- -/7 
1t:Jj 

k., '4.JiG /4 ,d A 
/.,1, ~ ;~M-

1
//, 

.-
.J 

t. ~ 

7·0 7 ROV/14 7,S/ 23., ..5 5.f"~;-zpr - 1/l> L.,;,. c.tJ;,/4.,4:"J:Z 
tP· / .5 .f?tJ~ f'_;&;.-.. ?- ~s :2 lf., /) 

c;; yf ,Yl)P,pr- ~~21:'~'r:, ( 'l, ,5/ :,zz.,; 
- -.,;-~--~ • .,,,;: ~ ( ?~.50 :z,z.., 1/ - qL:'a ,, ~- - ,,,, A,. 

7:5£ ,J't/V.:j,dr-
f-.,/J ,,?l(M/U--'-
~,r;E,,r/n,J;v' ; 7~.J 12.J✓ J' 

/.P: 0 6 
..,,, 

fvvl"/A 
,4 ' .:;._ • • ..,r;:..,/Ne,., 7.,JJ 12,;,., 6 

//).: t), ~,;(",#~ L,a,.,6 .>a.hJP~ v-tJ it-¾.? 
_. 

RECHARGE RATE (quafltalive): _ 

SAMPLER TYPE: 

SAMPLES COLLECTED: 

TEFLON BAILER ACRYLIC BAILER 

PRESERVED VOA'S 
PRESERVED LITERS 

.> ~J/ :16'1 -.52- t,l.); 

<fl/J£9 - f'j J)J,..,, 

5~/367 .... s?' 

~t/7/Jf~ -7'7 Vt~ 

S"f2/3C7 -o J/.C. 
~P/. 

5'50/,1c;7 ... cs vL 
/l-1/..4J:t. 

', 

DISPOSABLE BAILER 

UNPRESERVED VOA'S 
UNPRESERVED LITERS 

;t,.ff /J1J1 /,< 

11 IA, !fl r..t. . , 

~ J r/4,,t#N•• IJ'.4, f ;r:: ,ftv, 

'/ / t!l;,-r l//; 
>~A;l1 /J , , 

500 ml PLASTIC OR GLASS BOTTLE: __ OTHER: _____ _ 

FJELD FILTERED: UNFILTERED: 

COMMENTS: ____________________________ _ 

'" a, 

.:; 

la 

~ 



~~K 
www.alpha.!abi;.eom 

WATERS, StDIMUfTS, SOl.n1s 

Name: 

Town of Windsor - Drinking Water 

Malling Address: 
9291 Old Redwood Highway Building 400 

WlndSOf, CA 95492 
l"m'JIC{ Contacl IIU'f<H:Qlly or t'Dt- lG): 

ENtabelh cargay 
ecarnaWilb>wnofwlndsor.com 

~

:emO'll1Un 
ent.obrlen@ghd.com 

Flold Sampler• Print No.,.. & Signature 

Sample 
Identification 

(F5W-S- lo .-/0,09 

Corporal• 1.a11oraro,y 
208 Mason Slree~ Ukiah, CA 95482 

W--166-0401 Fl 70'T-4G8-5267 
cllent$ervlees@a!i,ha4"b$.com 

Bay Alff 1.al>orato,y 
6398 Dougherty Road. #35, Dublin, CA 9'1568 

925-828~226 F) 925-62&-6309 

C•nltat v .. 11.,y ubontory 
9090 Unio!A Pall< Wy., #I 13, Elk Glove, CA 95624 

916-686-5190 F) 916-IJ85.Sl 92 

Work Order 
Chain of Custody Record 

Lllll ,io.. ________ _ P~t.__<1L___ 

ProJectlD: Signature below aU1hortzes work under terms stated on reverse side. 

Esposti Potable Well Analysis Request TAT , ..... : 
.;,- ~ 

'c 0 ~ r 2 a, 
> ,..; «. 

PO# 0 0 -- 0 t "' 2 1n 
.!!! z ;i :::::; L,oll -1 e. "' ~ "iii ~ ~ Blllto: -- 'c I 

'c Ill I'll :§ 0 .Q 'S-

j "C g? ., ... 
month end billing ~ 

a, z .!! ., :E G) 

-•~ ,.~~ I ~ i :s -0 ' 0 m 
0 0 0 ::L ::, E L "' z u 
"' "' "' "' c:n C .:! x u 0~ Container Preservative Matrix "' .!!? e. "' e. v "C ..J C e. e. e. :E z C w ti rl Sample ., I'll m to 

2wk f C IO «i "' Cl C 
iii en 

Collection c'2 a, 
:E 

~ CJ ~ a, I'll ~ ~ I'-- "' c3 
.., u. u u 

~ 
m .r::. ... ~ c( N 

0 CX) ,-.. ,-.. CX) IO ,-.. -~ .s 
~ z (0 a. N 

> ~ N <'> u ~ c:i c:i c:i g <O g "iii ~ 
I'll 

c:i 
Ill ~ ::r: 0 a, l'IU/'!daN\ ., ., 

~2 ~ .!! ni ,g 0 ... E ~ ,, ., v CD .lo:: :c :i c( 
~ Date nme E .!! ::c ,5 ~ ~ 'a ~ 0 0 ... <( ~ ~ u.i 0 .r::. 0. 0 0 O 0 

N N N u U) 0. u I-v ll. < I!) :z :i:: zo "' N N N IO 

~ffe /b;,1'J ~ K .)( .x .)r. >! ';J1e,,..~~ 
I 

IA ~ t:}/1:,,.,. rA, .., 
cfJ.V., f·IP-/P :<> 1 /"o?i,,/ ~I> /p;~ )( ")( ,,( )I :x )( -

' 

**Title 22 Scan . 
·--

. ,..__ 
64432 Primary lnorganics, 64432.1 NO2/NO3, 64449 A&B .- · - - Asbestos, Perchlorale, Gross Alpha, 504.1, 507,508,515.1, -

..-?~ / 524.2, 531.1, 548.1. 549.2 

---
Rell~~ ~ /£,~.~; y.a1e Time 

YesU No u ~~-- ) J/oo K;DPH Write On EDT Report? 
~ b . ,, 

Relinquished by: Rece111aa by: / ' Date Time State System Number: 

Relinquished by: Received by: Date Time 
!€A '9a1lra'tf a~Bl>P ~~j'i1 Y.es U Ne ·U "1 ' 

Relinquished by: Received by: Date Time !3pm~.~ •n11,.lag ~: . 
~I~ ~~~~~~ 

... 
. 

1 ~nqu!Shed I!)" Received by: Date Time Travel and Site Time· rueage: ir~ SuPfAles: i 

I I -

~ 



FIELD REPORT 
DATE: 5~2016 LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

s/~~/i Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Well development by pumping and flow testing WEATHER/TEMP: 0 at am 
~/¥ ,4),fe:,z) 5~ 6,.;-r 0 at pm 

PRESENT AT SITE: Kent O'Brien GHD; 

THE FOLLOWING WAS NOTED: 

Page_ of_ 



/ /) 

L/rdv✓a/4/M;,._ 
te/4/>?A-V NV 

Figure 4-4~ Groundwater Level Data - Espostt Park Replacement Well 
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'ciJ ;2.._ 7o m.1~~ ('t' .. f _i,,.) /a¥J7 &D ~t>t) J/ir-
::2-0,,10 - ¥ 194:,Y..._ /1?.s't;:; ~ Sf' _:)/~1' .,cJµ,~li., 

:z. t> / ti' - Y t>vy>-/ .< 6 P ~ b,/ .:}.;d.;,../r7 L?a.1' a-

-;i) / 9' f'/ £> A1 .M.Pki ( ::z_ ~ ~ J / µ ~,J,r,j t:-"f 7" pp .f /-+"-
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1 

'I 

I 
'.L 

lo,ooo o 

:z 0/0 - f:,'OCJ _y;./9f'fl.:: ~,2 .7/,,._//'I" #67cl-

:Z., o/6 ., 9't> () y~/?:?/:r: s :z ~.;../,r--1' /~e&d ,,. ✓"' /, 6f ~¢~ t;e/vco/ 

'fiJ / '/~.1,,"''k..1 {2. 'I .,It) /P.4}h.J~ .a-1' ~ .t/J,\.. 

.;z..t> / ,( JI 4-r {yvt> / ;,lot?) .:= / .5" :Y ,,c-r ~..r£#1iJ.J~ 
3,. 3 ff,/2 e,c- s,eftC-1"1/ 

1i> /rr/1/ Ql✓:,,,.a~.1 (:2o/'AJ /7a.1J.-/)':I ~ r ~ t>-, ~ .J'/#'--

,::z. o/J ? ? (/,0P.o/'f11!,) ::. /'?3 /o/ Cfo.;n.£~ 
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IKent O'Brien 707-478-9559 cell and text 

FIELD REPORT 
DATE:I5/11/2016 I LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHER/TEMP: a atam 
" at pm 

PRESENT AT SITE: 

DATE: dd/mmlyr / / r-JI), I . .) ,r;~ - - /t'tif/ 

Time: u:=e 24 ho time 

~ Observed flow as a % 
record a min of full pipe Other observations 

interva r more freQ. nu ption 

$".an</~ /t>.'~t/ 
/.? : /J' ~t)i,I c;,4,#\.,, LJ7 k/ /j,fpf //1L6JfN,,.I/ 

/3.'JZ/ s t:)p~~ .. '"'"~ Yf r;r g7fJL:.,,, 
~ 

/s: ~o/ 6 Cf I) -C:P~ .- ~ -J// ,< ~-I' Lf'-j" /) u 
/T;Z3 ?I/ti 'if~~ - ·= "'/ J'7. ?J ,;roe,, 
/if ( 50 ~ 0..,.{'/.JA-v ,0 • -: -= •/££ /f-f'o& 
./.s.:0£ o/ o tr q nrr-- -.-.,, /?f .Lffo~ 

./ 
,.// 

/ j;" :..2-0 700 q.>")~ .::Z. U¥. 93 /!J'JPC:.., 
./ s; 2-.J 5' ~ V U'r~;r- ;;i..69,9 ,417,G,. 

/f:It> f:' ,h V ;. a.d>-- .:z. /o , 7s ,'!ff;. c.. 
• / .f; JJ 'f""v-P ~~,,,_ :2-/),;7s AJo? ... ~ ~ .,,,J_ ,',,5,: j~ 

/5 ~~p t;:'o-t, V4/, ' :;;;..... .I 2. . 3 (.) 4-7' C,I £, 
~ 

/.> ,' ~.5 9110/· ?,..J..J,J 47" e,,,, 
/.5: .50 9t!rl> ;::2.. ,1 J . z? 3 d ~ c:,, 

/ <' ~,:;...1' qPV 2-lt./f '?' I tP ~JI A4d ~/.~~1- £. 

//,': o o 9 I> {) 2/5-' D .?-9 ? 0 ? ~C) o ~ //4;,J 
/t: () ~ 

,__, 
tS80 2/J,t;;/ {/ , -

/6; /0 
,,., - L 2-ga :Z / .s:-4 7 "Z-,, -z. .... i.A'.'&..J\~ j ,.._, ,#.u.rr-.L?/i:.~ 

7 - - "' 
/A~/(' 7/0 ~/9~ 30 -> , .. 
//. !. 2,,0 ~ /0 2 '7,.,,<? ,,. 6 
/&; ZS '}//,) ~2-,_ 3 
/,< • 3D 9 ,,1 h '2.Zl,,;?.5 
/(' sf 5?.:J t> (_ r- .J /..._) 22.~; 3 

V6 ~ t/O ,??t> - :z..:z .. :z.. .. ~ 
/6~¥s <;?/JI) /4 ~4;}4.X 223~0 
/£; t:;L? 0'f't) ::Z-23 ,3 o,?~ 
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WELL SAMPLING DATA SHEET 

.. PROJECT NAME: .• -~raa ·-r1;:. we//, . .... 
. 7 · . . . . 

·PROJECTNUMBER: //J/OtJtJ./ . 
WELL DES_IGNATlbN: €f£u z ? · s~ 

PROJECT DATE;: 

SAMPLER: 

SAMPLE NUMB!:R: --~---____,.. 

•. CONOiTION OFWELL_HEAD /VAULT/ CAP & LOCK: __ : -......;....---, 

·A. JOP OF CASING ELEVATION:-· • 

8. • . DEPrH TO GROUNDWATER (initial): __ •. 

C. • DEPiH OF WELL: =M=EA ..... S..,,.U"""RE=D=: ___ _ 

0, • HEIGHT. OF WATER COLUMJ\i (C-8): ·_· .· 

E . •. GROUNDWATER ELEVATION (A-8): -· 

• CASTING DIAMETi;R: 2· __ _ 3" ---- OTHER __ ~-

. CALCULATED WELL VOLUME: :DX V = ___ _ 
•. Volurpe (\I) _of 2" well - 0.163 gaflft 
· Volume (VJ of.4~ well - 0.653 ·gal/ft 

. . . 
ODOR: SHEEN:~--- • FLOATING PRODl.lCT THICKNESS~--

PUMP TYPE: __ _ .-POLY BAILER: --~ 
. ELE.CTRIC: 

. STAINLESS BAILER: -~-
• OTHER: --'---'---------

• DECO~ PROCEDURE:. LIQUINOX/ALCONOX - :- TAP~ BLEACH~ OTHER ~ WATER SOURCE----

PUMP DEPTH: __ _ 
. METER USED· CALIBRATED? 

,tv·TIME GALLONS "NO. OJ=WELL 
-pH . ·TE~lz:) • CONDUCTIV~%TY : ORP . TURBIDITY 

: PURGED . · VOLUMES : {µMHOS/CM .(mV) •. {Visual) 

Vt>:¥1/ /~·,&'_,-?.._: ' ~-r~~,;,.._. ?:.S~ 23. 9 . c.-5¼ · zs· _-·c~~ ..:;, ·-':L...S 
_l/p-"9'9 : 

,, ,....,.. ✓/ (/. " 

9.-32. :2.~7 -. .s r 9h~a~ .;. S": c/eµ...-

l/6 .f zs' _,,; 1.-1 ;/ .) .~ ·50 ~ .:l/..,__9._: SS:d/31,s·. ~ 2) e-~-- {!J,' ~ -

//;;O· .,, . 1,/ ?, • 6 ~ 5. . z.>,,:J S.Y9/36S··_ ;... 2-J ...,~4,, 
: .. 

I 

/9':/f 6 ~i ~ -- faf )- • .:27 ~SJ/36S _ -;-5 D . : 

/~~/? 60-l~ 17, "/ I 1(/. I{,.£ . : 60.C//'J'Pt ·u • -
V:<~ z ·i- j?op :,, .-.I._ • ?,SJ z_t., t... -·ss11/~.t1:· ~-,// :c~7 

• C: ,.._ -·-~-

~y 
J, 

IL 

/.5'; ~-.{_ ,? ·,z·~t)_· i. t~ t ·. 57.5/360 ·._ - :~S : 
.r/2j) v~ .. : 

/.5::JY : 9~v · sa.kiL?I~-- hL/2-· ""Z-S- :9 . 5"~7' /:$ 6V _- --3f- d.;'~;. • .u • 

/5:51 ~ :· gJ<; c., .21/1/ .;z...s., 9 $9-f/3<1 -2~ 
/6 :·o3 : --~- - '(i V>·_· ·rz. -rt 2-1, 5 ·5o/".J'./ ~ 6 I -~ P,·~·a.;, li 

. . . 
RECHARGE RATE (qualiiative): _ ·_ • 

· SAMPLER TYPE: TEFLON BAILER _ :· ACRYUC BAILER 

SAMPLES COLLECTED: . • PRESERVED VOA'$ UNPRESERVED VOA'S __ 
PRl:SERVEO LITERS : UNPRESERVED LITERS _ · 
·soa ml PLASTIC OR GLASS" B_OTTLe:_ · . OTHER:: ___ .;.__--

FIELD FILTERED: UNFILTERED; 

· "COMMENTS: 



WELL SAMPLING DATA SHEET 

PROJECT NAME: ~ s-~A,tt&1-// PROJECT DATE: ~ 
PROJECT NUMBER: /// /P Oo / SAMPLER: ~t-. 

WELL DESIGNATION: ef4:N'k,
1 ~j/ SAMPLE NUMBER: _____ _ 

CONDITION OF WELL HEAD/VAULT I CAP & LOCK:. _____ _ 

A. TOP OF CASING ELEVATION: __ 

B. DEPTH TO GROUNDWATER (initial): __ 

C. DEPTH OF WELL: __ =M=EA...,S=U,.._,R=EO=:'----------

O. HEIGHT OF WATER COLUMN (C-8): __ 

E. GROUNDWATER ELEVATION (A•B): __ 

CASTING DIAMETER: 3· __ _ 4" __ _ OTHER __ _ 

CALCULATED WELL VOLUME: DX V =------- ---------------
Volume (V) of 2" well - 0, 163 ga/Jfl 
Volume (V) of 4" well - 0.653 gal/ft 

ODOR: __ _ SHEEN: __ _ FLOATING PRODUCT THICKNESS __ _ 

PUMP TYPE: __ _ POLY BAILER: __ _ STAINLESS BAILER: __ _ 
ELECTRIC: OTHER: _____ _ 

DEGON PROCEDURE: LIQUINOX/ALCONOX __ TAP __ BLEACH __ OTHER __ WATER SOURCE ____ _ 

PUMP DEPTH: _ _ 
METER USED· CALIBRATED? 

TIME GALLONS NO.OF WELL 
pH TEMP PURGED VOLUMES 

/t :1.s 9.lo ,u, (' .,,,.~ /"l-v ;is1- 2-.f',V 

/5;2,:s 9yo 7,. ~ ,5 Z-1, 2-

/t:32 ?/0 ?. .5-z,,, 2,..5, 7 
/C!3g ?"'jtJ 7, .5o 2-5 .,3' 
/6:t(~ ~I) ;?, '//J Zf,,(5' 

RECHARGE RATE (quautat!ve): __ 

SAMPLER TYPE: TEFLON BAILER __ ACRYLIC BAILER 

SAMPLES COLLECTED: PRESERVED VOA'S 
PRESERVED LITERS _ _ 

CONDUCTIVITY 0RP 
(µMHOSICM) (mV) 

1/G7'~/f6P,,A;. -2-7 ft}!. 

59'~/ 6~0 ,32,_ 

59';1 /J,(£) -~1 
~o/r/3.59 -30 

.5~z./3-ff -:so/' 

DISPOSABLE BAILER 

UNPRESERVED VOA'S __ 
UNPRESERVED LITERS 

500 ml PLASTIC OR GLASS BOTTLE: __ OTHER: _____ _ 

FIELD FILTERED: UNFILTERED: 

COMMENTS: _________ ____________________ _ 

TURBIDITY 
(Visual) 



!Kent O'Brien 707-478-9559 cell and text 

FIELD REPORT 
DATE:I5/11/2016 I 
PROJECT NAME: Town of Windsor, Esposli Well 

EVENT: Sewer Flow Test and Observations 

PRESENT AT SITE: w c.-c ks 
DATE: dd/mm/yr -2.._ /if_/ _jl:2 

Time: use 24 hour time 
record at 15 min 

intervals or more f re . 

Manhole 
number/description 

LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

JOB NO: 11110001.20 

WEATHER/TEMP: 0 atam 
0 at pm 

Jose: 6~u~t-o<; 

Observed flow as a % 
of full pipe Other observations 

-~ 
-a:;, 

~-~~f:i~- --.+---1.u~;,-----1-.S...?-.,!4.d.:ei:::~ ~ ~~~ ~ o, 
r,'~ 

t/ .. ,,,,. ~
/1'/I'~ .,~ ~, ,, ~,,., 

Page o _ 



Special.notes re9ard1ng: fraffic._during t_est, trucks, buses. ·-Pedestrians, ktds in:the ~rea,:hom~less. Is 
location appropriate fornight.rrionitoring. Photograph location and.inside ofmanhole. Consider 
ar,propriateness·of marihole as a permanent monitoring station with automatic measuring for:final 
system. _. . . . . • . • · . . · · • • • 

•. ,,,,, 'Y!1f6 _,../,Hie 14tt2c"e tpe~ (-•¥./k.;g; -H1M ~6 

· . Claw -,'-1:$ - n_, ce . a ez<I • <..-h{·_ £ lleau1, frct:ct:; r< rw.,,(i 1u:t1,., 
t'r a,1 flt_e. t,-;·ee. · h~e . • • • • • • 



I 

' 

IKent O'Brien 707-478-9559 cell and text 

DATE:15/11/2016 

PROJECT NAME: Town of Windsor, Esposti Well 

EVENT: Sewer Flow Test and Observations 

Time: use 24 hour time 
Manhole 

record at 15 min 
intervals or more freQ. 

number/description 

/7..lf\ <, ~ 7 Y (Shil"1.-, \ 

l3-zo 531'-/ 
\'""l...?J) <,~7~ 
i~3B c::;~.4 
i~4C\ S 37'-4 
r~ s-(p L" ~ / '-f 
lt..t o~ .._ .... _, ' .<~y~(~ ... 
I y l!-> 5 1?.7 Ir .. _.1,,'\ 
ILJ19 C -,., '-I 

. 
,u ~o ~~1Y 
14 5.:; <..1..7Ll 
IS 6"--l .S31'-t 
f ,Fd t 5~71...f 
,i:;11- ~ s :s Lf 3/, "I 

I • A 

, ~7{,., :-J3(n~ l' "'-"' l ~ 

( ~ -.?.t,.. c; ~ 1 '-1 
\ S-51- S3,"-1 
lln 17 ' ' 7'--1 
/ l 7...:; ."') :\ 1...i. 

' ~ -5~ ..S37Y 

LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

JOB NO: 11110001.20 

WEATHER/TEMP: 0 atam 

Observed flow as a % 
Other observations 

of full pipe 

l ('\ OJ,... IV'\ '1 +ct 1 i .,...,_ '.l ec.J.,dn. 

u r-i "'- r_ I e,... I/' I ,.. ,a -4-0{ / '-/ N!Hr~ 

YO '1 n 
·-rn - '-4 .:s ?'• ,., ~ .z:::rl\ C' ,j ~ 
y .~ - ~('\ (),, rct ~~ ~ I n ~-

so0;~ ,JI 

\oote.t.1 6'0 0/L) looks~ . 
/ _<:; - ~ {\ Cjr :'ilt)v,+,_ ,J,,,f,.,. .-:v.,; h, 

So - S--°'% la-.l. 17 r-il'I o~ w-.. I 
.<io -ss,o ~ ,oo ci1~,-
~~ ~ lnO't-i Cl+- AOO Q~~ 

lnl'\ ~o ro +- ~I'll\ ~ .'n>IYI 

{ ... t\ - ( "~ ~" ~J- 9N\ ;,,'n ,-
_..t:;"1)~,,. a J- CmCl ~., ~: 

'-It> - ~ 9 ... r ... -+ '9()~ • Q.::>"""' 

Inf'\ - (,.. c:; t:t_ o.::sJ- ':)60 ~ ~?r'V\ 

I ...r'\ - l,$ "h 
(o l'l - <.-..<: ft. 
I Al\ - (,. " 'j,._ 

'-:J:.l) 'la /-'nrl ,,C. (L.h. 

Page __ of_· _ 



Alphn f llnal','llcal l..obonil"'1cs Inc. 

www.alpha-labs.com 
WATERS, SEDIMENTS, SOUl>S 

Name: 

Town of Windsor - Drinking Water 

Malling Addrus: 

11291 Old Redwood Highway Bullding 400 

Windsor, CA 95492 
Project Contact (Hardcopy or PDF 101: 

Ell:abeth Cargay 

ecamav®townofwindsor.com 

IIKanl O'Brien 
kent.obrien@ghd.com 

Flokl Sampler• Print Nam• & Slgnaturo 

Sample 
Identification 
c.5/v• £',JI -/0: 'I'-/ 

,# 

.,//~ 

R~~ll-·•·~~;1 ~-- ---• Relinquished by; ----
Rel nqulshed by: 

Rel nqulshed by; 

Rel 'nqulshed by; 

Corporate uboratory 
208 Mason Stn!el, Ukiah, CA 95482 

707-468-0401 F) 707-468-5267 
cllentsa,vlces@alpha-labs.com 

Bay A,va: uborato,y 

Central Valley Laboratory 
9090 Unioln Parll Wy., #113, Elk Grove, CA 95624 

916-688-5190 F) 916-686-5192 

Work Order 
Chain of Custody Record 

6398 Dougherty Road, #35, Dublin, CA 94568 
925-626-6226 F) 925-828-6309 

Lab No. _________ _ Page __ or __ _ 

Project ID: Signature below authorizes work under terms slated on reverse side. 

Esposti Potable Well Analysis Request ,. TAT 
Phase: 

,;;- 24llv 

=c- 0 <2> .r. z ... 
Ql 

0 " ..2: ,,;- 'O',l 

PO# 0 0 - ... 
'lii 0 

Ill z IL 
Ill z z ::::i U[L ;, 

=g e. Ill :.:. "iii ~ ~ ~ 
Blllto: 

'g 'g 't:i" 't:i" fll fll I- :§ 0 .Q ,il, 
g,! z 

~ 
"' ::iE GI - ~ - " month end billing Q) ..2: 
., . a,: 

> > "t:) 0 aJ 

~ ~ a ..2: 0 ~- .2 E . 1 wk ii 
Ill 0 Ill z .., t... 0 e Ill Ill Ill ,§. ~ 

~ u 
Container Preservative Matrix Ill en 

i:5 Ill e. OI '5 ...I C a. e. e. e. :!i z C: 111 I- Ill a. 
Sample ., 

C ~ 
I- en u <: 

en Ql C ce ~ ~ "' e 111 aJ en .a 
Collection 

~ ~ ll. ::iE u u Ql 111 > .g_ ...... 
<5 "' N 2 wk !I ,., :s "t:I .l!! .$ 

,., ..... ~ 0 co ...... ...... co tel ...... ·;s z 111 CX) N > j : "' .., u ~ iii Jg ~ 
Cl) 
~ C (standard) 

"'0 ! .!i - c:i c:i c:i c:i co c:i ! ,g c:i 0 ::c: Q) 
'E.2:- ... ., 

-" :c :i .r:: ~ a. 0 F 0 <i 6 ';i z :i: = ~ ~ ti C C C C ..... C z w 0 Date llme c:, 0 z :i: z 0 N N N N N N <( u en N a. u I- tel ... 0. 

I 

fft,I /o.1/~ x' X. ,)( X ..x ->< ) ~ ~-Jrucrf , . 

**Title 22 Scan 
- 64432 Primary lnorganics, 64432.1 NO2/NO3, 64449 A&B 

Asbestos, Perchlorate, Gross Alpha, 504.1, 507,508,515.1, 

524.2, 531.1, 548.1, 549.2 

Received~.: ,\) q \Y\A.O. 
Date Time 

YesQ No u 
f /11 I-" tt:s7 CDPH Write On EDT Report? 

Received by- Dale Time State System Number: 

Received by: Dale Time - ' · -
·Y,ea. O 

' U] ~ ~Da~~r g~f Qegeftl No 

Received by: Date Time Sampling e_offtl}aRY. ~ . ~aj!:.l: 
@lo!Jal lg): EOF ID~(Emai ~ f- I - -·-- . ---

Received by: Dale Time Travel and Site Time: Mileage: Misc. Supplies: 



~ 
www.alpha-labs.com 

w 'lll:RS, s EOIMENT$, Souos 

Name: 

Town of Windsor• Drinking Water 

Mamn; Addrau: 

tl2!n Old Rodwood Hlg!IW.ly SUlldlng 400 

Windsor, CA 95492 
! j"ioftct Qllllect flfll1'1"CDpy or PDF lo~ 

li:llz.abelh Catg,,y 

ecaraa·vt!Jllownofwlndsor.com 

~ 
enl Q"Sr!en 

kent.obrlen@ghd.com 

l'lold Gamplo, • P,!"1 Homo & S!gNNt"o 

Sample 
Identification 

, ~t,,,/S-S-//·/6-'~.2. 

Ca,po,al• t.abar.i/Qty 

206 Mason Sl1ee1, Ukiah, CA 954 82 
707-168,0401 I') 707-458,5267 

cUenlson,lces@alpha ~abs .com 

l'lay AfN l.aloorato,y 
639! D®QhElrfy Road, #35, Out>Hn, CA 94568 

925-&28-6226 F) 925-1128,6309 

Cenl~/ Valley Ubora101r 
9090 Ur,iolo Park Wy .• # 11 J, Elli GtGva, CA 95624 

IU 6~6-5190 F) 918·686-511:12 

Work Order 
Chain of Custody Record 

Lab No. __________ _ Page __ Of __ 

ProJe~I IO: Stgna!ura be!aw eulllarizes wark ll<l<h!I< term~ ~lated on ,e~rse side. 

Esposti Potable Well Analysis Request TAT 
Phan; 

~ 20,, 

'o 0 .@ .c: z .. Q) :s > ...; 48 hr iz: 

PO# a 0 - 0 ~ U> z Tll I&. U> z ~ ::i ,, 
B .... 

"' ) ~ 
I! Bill lo: 'O i - t- 0 - "! 'o 'o 'o Ill Ill 

5 month end billing ~ ?; 11) w > z ti) :: ~ ai ,e....,.J > g f 'g ' ci rD 0 > -:t!. l i5 0 0 :, E L I wk 
111 z <> Ill 1B Ill 111 II> cii C :J ~· u 0 K Container Preservative Matrix Ill .!!! e. .!!? e. t;;;. 'c _I C e. e. e. ~ z C (ll .... RI 1' Sample <D ~ C: .! I- (/J u 
C ni II> g al (/] "' Ill u u i!' (ll Ill ~ i Collactlon 

~ .i; u.. ::i! u QJ > t---
d 

1B 2wlc "' I ~ * !? - <( N .... 0 z a. N :> 

I! :<'i o 0 ~ 
Q) t--- t-- Ul U) ,.._ 

5 s Ill (:0 Ill 

~ 
0 l•IMdon!j .. .ii ci ci ci 0 aj ci Iii .2 d _g :r Ill 

Ii Ii :E _:,, :i Q. 
.... = 0 Date Time .. z j i ~ 0 0 0 0 .- 0 

~ z a (ii 0 0 i= z :c N N N N N N u CJ) I- N 0.. u .... ,:g 

g11 /~'l'L ;( ;( .\ X .-\ ... .,'( ;;r;j'fi,/ !7-L.1,. ~' 
~ -:-t,,,.,s - t: -/ /- / ~ ; J'.-r Sp1 1r~i _,( A ~ .>' x' x 

<1~d{~•M/ 
v .::.4t.,/..ul) F;/fe;i::,1- /I,t_ ~ 

**Title 22 Scan 
64432 Primary lnoraan!cs, 64432.1 NO2/NO3, 64449 A&B 

/ Asbe&tos, Perchlorate, Gross Alpha, 504.1, 507,508,515.1, 

....-?/ 524.2, 531.1, 548.1, 549.2 

Relinq~Li 
Rece~A~ 

Oata T11t1e 

YesQ No u .{)~4' //; t)o ICDPH Wnle On EDT Report? ~.,.... -
, ~lnq,11!.hed oy: ...---~1 Rucelvall by: I Oale Tlfflfl Slate System Number: 

Rela,qullihod by: Recaived IJy: Dale Tlma 

YesU CA Geotracker EDF Report No 
Relinqul•hed by: Raeei.edby: Dale nme 'Samphng CofTf)any Log Code: 

Glot,;d ID· ~ Ir> i-- ••r . ~ ~1 
Rellnqulshed by; Recalved by: Oa!e Time Traval and Sita Time: Mileage: Misc. Supplies; 



&:11 t 1 
Client Job Number Sheet d 

-lf'-'1. < ll~ c.?,Cr-7,~ 

- 115?; \2.e_. C)iln,~e.--~f~ ~ 
~ I ( Let- e: .1-. w+~!\f A.-

1 
R l:7ir4efl,,-r 1o ~ c L-~ 

D /..If.)( Z ~ k/1:3!~ "t > ~4- .6t:oy:J ✓ 
L~r 

- ,~1~ ~ @ ~?tv o-, w =- 4lf,01
1
(-1vc \ 

~ u..~ J: u- -S t TIM ,JO ~~. H }JO.. cP L-Lt-C4v'K- S~f~ 
R~~ I U).v Fi~ {l-vl,4,.,L,A/f 1---b' Y)()W,J., ~,fk:J u,.. l f+r L-
6 v r to Dr-< .. ✓ 

( 

- fz:, ~ t> F O v'7, V✓ ~ L- i.,..t. t:1}';] viUO o ,iv ~ 78. 5 6 [r>3/ 
boero 

- I 5~ ~~1t;Z. <Jr'FS1Je' 

I 
R<l (JA.,10 l ~ ~ U,, 

T 1 t ~ b st> S.oc.-1µ ~ r 
c,a'@-- 7 >"S-. l))owN UoNO 

.--D ~, ~ Co t.-L-tx:..-T !Bet~ 0---t-f '4 / . Rt-~ 1 Our;: Tb O.h L v 
.-z~ ~ Atft:M. ~, lA:::r--r-. ✓ 
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t 

id 

FIELD REPORT 
DATE ~ ,1✓.f20/ 6 -1- ._¢;;;{?-vi t LOCATION· Esposti Well, Old Redwood Hwy at Shrloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Supply Well JOB NO 11110001.20 

EVENT u-5,✓.:?~b<. Ar ~---- f' 
WEATHER/TEMP· ,.. - 0 atam ~.-:so ;,,,-

- \ 0 atpm 
PRESENT AT SITE. ~-n7 0 / /' .. ./ """'7? ~~ 

THE FOLLOWING WAS NOTED: 

,/U .. J,.(. c;:_,,-,,,-

/4~~e.c. ~d,:J:,,~·~.e &e .. 
&c~.£4 - :2-/7 - 7:? 6..5 

c/ 

qoc1 - ~-;- l£rl -~o,-,.rn~v&l) >JG-u.. :re,s, J 5A-C?7t3, "'h i;:-64Y .3&,M ,cl 

/' 

Page of 
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DATE: 5/10/20·1 S 

•• PROJECT-NAME.: Tmyn· of Windsor, Espos!i Supply Well 

! LOCATION: : Esposli Waii, Old Redwcod Hwy at Shiitlh 
i Road. \Vindsor, CA 
I 
i I EVENT: 

. Page~_of~_ 



PUMPING WELL 

Drawdown Sheet 

Measured Well 
Owner: ?.}~ ~ ... 
Location: Name/Site: 

Owner: Town of Windsor Well ID. 
Pumped Well 

Location: Name/Site: ............................................. 

Date pumping commenced: s;/./6' ~/6 Time: 
Test Details 

Date pumping ceased: Time: 

a I MAHAC(MENf 

fNGtMlfl NG 
fHVllONMfNI 

Esposti Supply Well 

. ...................................... 

Test No. / 

Are Measurements below for the pumped well? )£f Distance from pumped well (ft): GI 

I Static DTW .............. . Feet below measuring point 

Measurin Point............ . . . . . . . . . ... . . Feet above/below round level 

Calculated Measured DTW 
Comments or pressure Watch Time Elapsed Time {min) drawdown (ft) {feet) below Discharge (gpm) 

(DTW - Static) measuring point 
Only II pumptd well measurements from transducer 

6~og - s,,-'-2" s.S' 
6;6.5 0 0 f:/;2.--:t5 
c:/ .{" /0 / ;2 O,s {'tj / 62., p--6 @--D 28' ' -
6" ~ .2.S /0 /31,3/.J /73✓ 7t" PDO 

6";3s /IJ /3-S-, 0.£ / 77., y'f) g-vo 
(5"~'1.s° /!) /'//, ?7' /$'!/, 07 ~o 
fi i, 55 Ii) /t/Y- 6:J /o(:JP rvo 
? f /} s /1) ,/1/.S, ~ /Y-Y,lf J>?) C) 

.7/.J 5 /Z) / o/'J, J '1- /f/9,t''l ~ 
-;~ / () 11/?', /?, V9o, 9 J y00 

7 . "? 
I ./ / t) /c ..s y() l) 

7; 3/S' // / --, ---r p;) 

1/'~.>J' /0 /7.5,/;J [?()V 

F,· ..,, - /?/ t; /; ,?1J y 

338 /9 ~. - 3~1) 

9M> o2/;)J•l,S- ~A)d) 

? 3.!J eo?&i3 • J 7 8~!:i) 

/~ 4>d.l eJ&'l· '(J i~~ 

1 of 4 



PUMPING WELL 

Calculated Measured DlW 
Discha,ge {gpm) Comments or pressure Watch Tlme Elapsed Time (min) drawdown (ft) (feet) below 
Only If pumpod- measurements from transducer (DlW - Static) measuring point 

I!) '34J ;/d)S _3g 
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!) t,(&°1·'~ 

1'1~ -?&ci.6~ 
/33/J ,21~- l'i 
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PUMPING WELL 

Calculated Measured DTW 
Watch Time Elapsed Time (min) draWdown (fl) (feet) below Discharge (gpm) Comments or pressure 

(DTW. Static) measuring point 
Only. pumped .... measurements from transducer 

&11t,~ ,P,.33 //J 

l&~c, ~.33.""rl 
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OUH •INtH 
t ttoKU..,UllHO 

t•tt.to+,~, .. Parameter Record 
Job Information Sampling lnfonnatlon 

Client: Town of Windsor Sample Method: direct from pump 

Project: ··•····•••••••• ...................................... WQ Meter Type: t:,L/'/r~ ff 
..................................................... Flow Cell: Pump De~h: .. ........... m/C 

Proj. No.: 11110001 
;I:>?~/ c, ,.,/2~ 

Sampler: ..................................................... 
WLevel Meter Type: ..dy 'fJ4 .5/~Jt 

Time Temp pH Elec~C TDS Dls.8xygen Ox-Red Pt. Note 
( ........... ) (°C) (pH units) _(.t,: ........ ) ~ .. ~ . (±mV) , ........... , 

Stab/a I-Vllan. ~ --.-,-v,"'""'J.lf" ~ ~ +/="1fTrtl'r" 

,< 06 .,,,7,<:,; 6 3?.3 /<_s 
( ::z_3.?-- I ~7 37) 6. 

b; I -3 .:.:. " 
I .5.57 5&'7 ?? 

·1 . 
-- 23 17., J. f't 3 {1 'D 

~7 :Z:1, :r· .) ) ~ £'t' ~ 
") 

\~ 22-1 7 , 7' 366 :1_p· . , 
/:oY 23~0 ~o/ So 36.S ?1/ 
7;1J z.3 . .J 7, 3g < -; .3 6S" 37 
r "l,,(, ::Z. -z. ~ 9 7" .>'.' ~7'J .-, "2--- f".Y 

.;/ -Z./~/ ..., .. JY ':o/'.f 561/' :?J 
7;r,y z_.Z- L 7 £~ -ye;, 361/ 4) 

25 3' t'"\.'.> 7rP- It 56,5 
9 &)!l ,it. . .2 7& ,,~ .3t,~ -57 
9.3~ ?I{ _1)5) . 6:; 't/4 363 --13 
/ts,&& ,:)5..PI -~ • t • f .3/o~ - -, 
,~ 3'1> e?t. . c!I 7 _-q & 3 5"1 - t; 
II &)4) ,17.t 7.57 5.3~ 351 ,7 
} 13& :)7.l ?· '" 53~ .35'1 I& 
l~'!ll) ~ ~.? ;. c.f(, 53i 35'~ -t3 
11 "i, 

"'' ~· 7 
7. 14.?. E'"/l) .3st.J -~ 

I 41&> ,,,,_, ;. (>Of ~'((jJ 3S3 -If, 

Well ID: ........................... . 

'7 ..,-_r 
Well lnformlltlon 

SWL: .... ~........ ft Check: .............. 

Date• A,,;z 6 Time: .............. ......... , .. 
Ref.datum: Z.:t?., ....... Stick Up: 

Well Depth: .............. ft Well Diam.: ft 

Scnten From:.. .... ft To: ............ ft I 
Note Comment: 

Colour, turbidity, sediment load, sheen, odour 

!.?a, 
/44_.,-
Ge;,,,,. - ,iCJJ/ W' I ""c., I 



Time Temp pH Elec.Cond TDS Dis.Oxygen Ox-Red Pt. IJfi°) Note Comment: 

( ........... ) (°C) {pH units) { ........... ) ( ........... ) ( ........... ) (:t mV) Colour, turbidity, sediment load, sheen, odour 

Stllb/t Wll•n: +l•0.2C +/.0.05/JH •I- 3'f, +I• 1096 +I-- 10mV t;.{,, ''f4#' 

133& R7.s- 7. ,3 S.3'-1 3G4> -1a ?,..m >\,, 

/'Id>«> :IG·' 7•"' 5.31 35~ -i 
/i/3'> ,:;7.3 7·"' e:.'I& 5sg 4~ 
15'~ ~ -Y 7.,~ S'-1 ; l5i :;7 
/536' 1,21..s 7. t,'1 5','o) ls~ 7 
II.,~ 1:Jt.•" 7-7.3 5'11 .36&.f - I~ 
/t,34> -?t,-~ -,. '76 SI/& 3s3 -:l~ 
17 5>4> ,?&-~ 7.~c/ s:;a 553 , ,.,, 
1736> g;.., 1.so ~~, '3SS- 3 

I. J8att> \,( ev-, ~ ·= - --: :;. - -
IC, cXJ ,.4 ./ f . ~ , .:,-3 f 3~-" -{() - I .l 

U)oO .2 ~ 0 ➔ • -~' S' J' +- 3.S1.. - .:i :i. - :iu 

~I ou )S- "J 1,C. t.[ !:,'- )~ ... 3s;2_ .. 3 s 
12. IJD ~:r. s ;.s~ $""J7 ~~-3 - ,_ -30 

lJoo ';,il $,( 1 • t, 1 5J8 3.>3 - .:l~ - I Cf 

!!. (y) i5", ~ 1 ,.:,.-4 .5' 3 ~ 3S"t .. i -10 

rJI ()0 ;is-,\.\ 1 ~ 1 ,)-)~ 3..:>~3 - 1 ".) - 1, 1 

o:i.oo ~.':) ...... -0 r ·Col.. 5' 3.=,- 3 ~ .... !{ - 3 .,1. - 3~-

o3oo ~.)-, :i 1. r'1- 531 "3S i - 3 I - i..\ c. 
o"\-(JV l.. .:r. :i 1-, 1:5 .s- 3 ?- 3!>.~~- - I~ - J' 

oSOU {)5, ::, 7 t- l .:,- 3 1- 3 .)-<o - ~l - '3 5 

~ L. ol, oo ~5.~ 1-.:rt :r ~t.\ 3 ~-~ .., ~ ;l - Jo 

01' oo .J.3 • 0 7. d I 53'1 3S;J r,l!i) :l~ 
(fdoO )'I, fff 7.&:J $.,3cb Js@ - I ,I 

&'i'~ :ls• q 7. -,q 53:? >!>~ -s - .3 



' 

~~t St-ov-i lcJ:c 1.Sla.ltl 3 0 f- 5 
Tme Temp pH Elec.Cond TDS Dis.Oxygen Ox-Red Pt. Note Not& Comment: 

( ........... ) ("C) (pH units) ( ........... ) ( ........... ) ( ........... ) (±mV) Colour, turbidity, Hdlment load, sheen, odour 

Sll1ble When: +I• 0.2 C +l-0.0SnH +l-3" +/-10'H, +l-10mV 

/tJ)lM} ~&--? 7.6~ 53'1 3~3 -7 
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www.alpha-labl.com 

WAn115, SP>tMEHTS, Souos: 

Name: 

Town of Windsor - Drinking Water 

Malling Address: 
9291 Old Redwood Highway Building 400 

Windsor, CA 95492 
Project con1act (Hardcopy or PD Flo): 

,SlabeUt Cargay 

ecaraavlitownorwlndsor.com 

~

,ent O'Brien 
ent.obrlen@ghd.com 

Fleld Sampler• Pttnl Nome~ SlgMIU19 

Sample 
Identification 
- 0 
€fU/- 5"-17 -/0: oo J 

- ___, 
// / / 

Rellnqu~~ - , .-

- - , ' 
... !!Jllln(iulshed by: I 

Relinquished by: 

Relinquished by: 

Relinquished by· 

Corporare t.abonloty 
708 Mason SlnH!I, Ul:lah, CA 95482 

707-468-0401 F) 707-468-5267 
cllenlservlcese,,fpll•.f•l>s.cOl!l 

Bay Are.t L•boralOf)' 

C::etittal V.1/ey l.allotaloty 
0090llnlolnParkWy #113 ElkGNWe,CA95624 

916-686-5190 F) 916-686-5192 

Work Order 
Chain of Custody Record 

6398 Doughe,1y Road, #35, Dublin, CA 9-4568 
925-1128-6226 Fl 92$-428-6309 

lab No .. _________ _ Page_f_rA_j_ 

Project ID: Signature below autholizes won< under terms 11ated on ieverse side. 

Source Chemical 
Phase: 

Analysis Request TAT 

Esposti Well ~~ 
. ... 

i i 0 
' Mhr 

PO# 200336 t11 
0 ti - u6 

Bill to: 
1, Jy,,,,w,I, l 

month end billing ~ C') L ,.,,_t_ .. 
C, Q) ~ 1 wk ~ 111 , 

l Q) - 0 Container Preservative Matrix 
.. 0:: 111 0 

. ~ C0 

~ 
Ill C: : 0 Sample N -g_ -~ 

' l1I N j Collection < • i: ~ 
Q) E 0 ~ 0 211111 

Q) "C g i : .. 
= ~ "C c ::l ~ (!) 

C') (standanl) .., 0 ~ Cl ~ !5 '6 
8~ 

.., 0 ,,, .. E \e l1I It) r-- co .fAf Date Time ~ 6 0 Z N -£i I I ~ ::l >, l1I N v 
.. 0.. ::c ::c ::c 0 <( en (.) (.) 0:: It) It) ~ 

5//? /0,~.:' X X X X X X X X ~ X X X X X X X X 

J~by: /_ -
Date Time 

Yes0 No 0 " ./' _ _;~ r.,_ I~~" t.\c~ 
ICDPH Write On EDT Report? 

Rece1v7Dy: ,/ Dale l Time Stale System Number: 1 

Received by: Date Time 
¥s(__) 

I 
!!:A Sea t~13Jle;1EeJF. R .,~ No 

I I I 

Received by• Date Time ~,In ii €emll8RY1 LQ!J eOtJa -
'3._,11 ID. • ;D!' ti!!!mo ..,.._). 

. 

Recelvl!dby Oate rnme rrravet and SIie Time rileage. rsc. Supplies. 



~cl'~~-~ 
www.alpha-labG.com 

WATERS, S£n!ME"1'S, SaUI>$ 

Name: 

Co,por.11e Laborato,y 
208 Mason Streel, Ukiah, CA 95482 

707-461HM01 F) 707-468-5267 
e11enlservlces@alpha.Jabs.com 

S..y Are.i l.abor.ilo,y 
6398 Dougherty Road. #35. Oublln, CA 94568 

925-828-6226 FJ 925-828-6309 

Project 10 : 

Cen~ Valley labot21ory 
9()9() Unlaln Park Wy., #113, Elk Gro<.ie, CA 95624 

916-6116-~190 F)916-686-5192 

Work Order 
Chain of Custody Record 

lab No. ________ _ Page_}_o,_)_ 

Signature below authorizes worl\ under tenns staled on reverse side. 

Town of W indsor- Drinking W ater Source Chemical Analysis Request TAT 
Malling Add111ss: Phase: J'~e- /1,,(b 
9291 Old Redwood Highway Building 400 

Esposti Well .;;- I r 
l!.41fr 

Windsor, CA 95492 0 (Y) ;,:; z .. 
i"ll>f&tl Conttct {lfardcopy or P ~ 10): - N '43'1r :, 

I 
Iii 

Elizabeth CallJay PO#200336 0 
~ 0 l z 

ecargawiltownofwindsor.com z z ::i i.. 1, 

~

'.enl O'Brien Blllto: Ill :,,: ]i ~ ~ 3 m m I-

ent.obrien@ghd.com :z; ~ "' .s ai ~-
:' 

month end billing II) a: 
:s 

.,, ' co 
~ ::, E L 1 wk ii z u ::, 0 I Field Sampler• P~nt Nome & Signature Container Preservative Matrix oi ~ '6 c:: 
~ z C m Ill 

Sample <e. m Ill 
., 

C Q) 0 < · 
C 0, iii en 

Collection 
Ill QI ,_ 

~ ~ m g ~ 2wk ~· < <{ u. ~ u u u .S! -a N ,:.j 

Sample 0 <XI ..... ..... <XI (0 ..... .5 ·c: j z 
~ 

<XI N > ~ .., 0 ~ ~ g :!:l (standlnl) .. "' ~ !i c::i c::i c::i c::i co c::i 0 s ~ ~ E II:- .0 "' 
_, 0 

i ~ 0 0 0 0 0 :c ::, & @ Identification Date Time 0 0 E El u z ~ ~ 0 N <( {= en i= .., IL < t!I :c :I: Ill N N N N N u z en 

c:Stv- S-/~- /:J:t,D .r//t 1,/,J: I)(, X )( I~ b(. ')I X ,11 
/--fw - .~-/t - /g-;1>1> r//t Ys:61> )i ~ 'X :::,( ~ J( ~~rld,}J.. 

?Jtv-~ -/ .r -2.t1:ov $/// 2.f.'()t, ~ )I ~ .>s )( )( /<6.J,, 
estv- £ -J..? - or:PP s/;;, e,~ >( X I>< _)( )l ~ I 

-

**Title 22 Scan 
64432 Primary lnorganics, 64432.1 NO2/NO3, 64449 A&B 

/ Asbestos, Perchlorate, Gross Alpha, 504.1, 507,508,515.1, 

.,,,-7~ :&!I 524.2, 531.1, 548.1, 549.2 

Rellnqu~~ 
R -~~r ~~ -- :, ?ti¼ 

'/1,'/J. 

Tlme 

Yes 0 No (_) IBl) CDPH Write On EDT Report? 

!;Slllinqulshed by: Rea,n,edby:/ Date Tlme Stale System Number: 

Relinquished by: ~eceived by· !Date Time -
YesU No (_) p,.\,G~kerE0f Re~ 

,uttinqul- by- [Received by- !Date 
Time Sall'l~r:,g Gomtpi',:Leg ~: __j 

~lobJII 10: e~~-~ -
- -

Relinquished by: ~ecelved by· rale r- ravel an<I Site Time rteage· riSc. SuppUes: 

~ 

u-,~ 
z. v-i.,-
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l\lplla J ~~Inc. 

www.alpha-labs.com 
WATERS, SEoiMENTS, Souos 

Name: 

Town of Windsor - Drinking Waler 

Malllng Address: 

9291 Old Redwood Highway Bulldloy 400 

Windsor, CA 95492 
IPro]ect contact IHanlcopy or PDF to): 

Ellzabalh Cargay 

ecaraau®townofwindsor.com 

'

Kant O'Brien 
kent.obrien@ghd.com 

Pleld Sample, .. Print Name & Slgnatute 

Sample 
Identification 

co,pon11e uoon1ro,y 
208 Mason street. Uld.lh, CA 95432 

707-468-0401 F) 707-468-6267 
cUenlst!rvlces@afpha•labs.com 

Central Valley ubo,atory 

9090 Unloln Par!< Wy , #113, Elk Grove, CA 95624 
916-686-5190 F) 9t!Hi86-5t92 

worK uraer 
Chain of Custody Record 

Say Area 1.abo,atory 
6398 Dougherty Road, #35. Dublln, CA 94568 

925-828-6226 F) 925-828-6309 
I.ab No .. ________ _ Page__Lof 'J-,. 

Pro]ecl ID: Slgnatun, below authorizes worlt under terms stated on n,-.,erse side. 

Source Chemical Analysis Request TAT 

Phase: 

Esposti Well 
;;, Z!l•tir 
0 0 .r. 
z .. 

~1 0 " c-i ~ 

PO# 2003"36 
0 1s z Ii, 

z z ,.- l 
BIii to: 

Ill i!: s ~ I 
,...,.. 

m - m 
z 

~ 
"' .9 ai ~ J; 

month end billing 
.. 
-0 ' ID 

~ .5 e L 1 wk ~ 
cii z e ~ 0 e 

Container Preservative Matrix :a C: a. 
~ z. C m m Q. 

Sample re .. C: CD 0 < 

~ if 
C: • .. Iii ~ 

Ill "' ~ I (/) ... 
Collection g :::!: c..> c..> c..> ~ 

m e "' 2 wk ~ ·2 CD .s 2 «! I'- ~ CX) (0 I'-
~ ~ .!!! (II «! l3 "' l slanda«IJ 

! ::: .., u ~ !! j g ~ ai ~ 
0 3 ~ ~ e~ _, 0 .., .. 0 0 :c '3 ~ Date Time O 0 E .!!l uz :c ,5 ~ ~ '6 ~ 0 ..... <( z {=. fjs .c 

i= Qy 
... II.. < CJ :c :c z 0 en N "' N c..> (/) a. 

ESW-5-17- / l):oo 1~7 /4 ~bl, X X X X X X X X X "-"' A ri& 

~

Jd,, 
A"'~-

II a...<1.1~., 
7G17-,~ ~ 

/fY>·ty 
~ J 

-

**Title 22 Scan 
64432 Primary lnorganics, 64432.1 NO2/NO3, 64449 A&B 

. ✓---
Asbestos, Perchlorate, Gross Alpha, 504.1, 507, 508, 515.1, 

~/' / ,d 524.2, 531.1 , 548.1, 549.2 

R~l~~ /t ~ ~./~~: a-~.---, • ~ 
Time 

Yes0 No u 
J~1s CDPH Write On EDT Report? 

11¼. 
~Shedby; R7ted by'""/ _.. • - 0atd' Time State System Number: 

Relinquished by: Received by; Date Time 
b.A .GeotreokerE0P Report ~as Q ~u 

Relinquished by Recalwdby Date Time Sampling Company Log eoJ3e. 

Global 10; EDFID(~~~•: 
- - - · -

a -
Rennqu1"1ed by: Receivodby- Date rome Travel and Site Time: rileage. rise. Supplies: 

·-



/ 

Provide analysis for each of the compounds listed below: 

Well Water Analysis• 

.. pH 667 I Anions I Metals & Radfonuclides I 
n Temperalllre 66 ,F Alkahnity 230 mg/1.CaCO. Antimony <6.D 119/L Sb 

ORP (EIJF) 4 mV Bicarbonate 280 mg/LC11C01 Total Arsenic 56.0 J1911.As 

.. Conductivity 458 µSiem Carbonate <1 0 mg/l..CeCO1 • Reduced As(IU) µg/1. As(IR) 

n ~ Solids 300 mg/I.. TOS Chloride 17 mgll Cl Copper <50 µ!}11..Cu 

.. Su~ded Scl'ds mg/LTSS Fluoride 037 mg/1.F L-on <100 11!1/L Fe 

•• Tvrbldzy 354.0 HTIJ tlitrate <20 mg,/1. NOs Lead <5,0 µ!}11..Pb 

Cations I Phosphate mJ,'l PO, l,1an!;lanese 750 µg/L Mn 

Hardness 120 mg/I.. CaCQJ -s,,ca 870 ITl!ll S(l; Mercury <1.0 µ9'LHg 

... Ammtlnia 0 30 mgll tlH, Sulfale 12 mg/I. SO, Selenium <5.0 µp/L Se 

C11lc1um 22 mg/L Ca Sulfide mg/LS Uranium µg/1. u 

Magnesium 1 mg/L Mg mg,/l._ Vanadium 11gll..V 

Sodium 54 mg/LUii mpll._ µg/1._ 

==~==========::==~======-------=========:=-



- - - - - ------- - ~ - -- - - -

- - _ . - - - -- - - - -=-• 

FIELD REPORT 
DATE: LOCATION: Espostl Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Supply Well JOB NO: 11110001.20 

WEATHER/TEMP: 6 _s- 0 at am/~ ;t> 
0 at pm 

--zs,,4~~ ·~---..o~4'Z~ /,),,4:/4/M 
tfC<.-c-/ft"- (e~ .,;A 7.e.:./4. t0 ~ ;2,-6 

cz~}u,t t: ~✓.J. 4~ /;,_r74~ ✓- ~12-

.::2.. zf'_✓,:::y ; // u r ;;:2_ 7§ 

///~/ ~✓f~//~ /~:21 it£7 
/I ✓• 2-- -6 J~h~ .,rp~,,,,,U 

;, ,2. : 2- I ;? c=< f~/4. . 
------------- --------.......------

//_
1 21-~;.__ c.A✓c.1 f~ ~,t ,::il-../~ - ~d ;:;?fa/ 

c:v-r $'/:? t) w~ .Sftl /4,/.,, ~ d ,t-- O/.d--4,,/4,,,,i' ~ J'~J c;.,,-o✓ J 

//.:.5.f,' ~'.,,Ae- ~f ~~ a✓,/~~~a.Tl f"'/t>w t;).}(: 

J2.' 2-> ( ~r40 J-e..f "Y7 07,11111-v 

PageL_Qf '2----' 



DATE: LOCATION: : Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Supply Well EVENT:&~~ 

I st:.~ :?t:<>% /.5"~~ 3f:..s;?' 
f'Zf /o e; o p1n 

20;{ 

..,,.A 

... 



PUMPING WELL 

Drawdown Sheet ~ / rr . ,J . 
/<s.,? / 0.1t.1,;e,,;,-,.. 

Measured Owner: ~.~~ .. ... ~!-!:1:~4~~ .... Well ID: ~~~~ .. ~: .-r~f.#~-'/ (. ......... 
Well 

Location: E"~ ~.~/i.: ... ~~--········ ...... Name/Site: 
• • • ♦ • • • 0 • • • • ♦ • • • 0 • • • • • • ♦ p < • J • p I ♦ ♦ • • ♦ 0 • • • • 

Owner: Town of Windsor Well!D: Esposti Supply Well Pumped Wei! 
Location: Name/Site: 

•••••••••••• ♦ ••••••••••••••• ~ •••••• ♦ ••••• ~ ••• •••••••••• -••••• ·························· 

Test Details 
Date pumping commenced: Time: Test No. 

Date pumping ceased: Time: 

Are Measurements below for the pumped well? vel Distance fro~ pumped well (ft): #4 

! Static DTW ............... Feet below measurina ooint 

MeasurinQ Point... ......... ... ...... ..... Feet above/below around level 

Calculated Measured DTW 
Discharge (gpm) 

Comments or pressure 
Watch Time Elapsed llme (min) draWdown (ft) (feet) below measurements from • 

(DTW • Static) measuring point 
Ollly if pumped well 

transducer 

//.,' 2-o 5 -6';'5~ j"t:>D 

/ ;: t,tf /t>3,.3 ¥bt> 
/) ;3 '} J~ . b 't' 0 I) 

1/J~ '/7 / Jf , 7-.f 'j'/JO 
/Z~/7 I/ 2-o ~ 3 /) 'I' /J /) 

l..;J ~ ,, .,Id/~ , t J:J L/2 f ~o ~&u 
IL/ ! / s J:lJ, 1/D y oP 
/S.'/f '7?., z_,I> 'f' /rO 

f"AbUr ~ ~L, 

o;#A-4~ = 

i. S' .t;i,d;,,..,/4 
v- / !' ' 

i 

' I 
' ' i 

3of6 
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.. AHAM MtN• 
,HQ ... tt , HQ 
t ..... • ~ MfHt Parameter Record 

- -
Job Information Sampling Information 

Client: Town of Windsor Sample Method: direct from pump 

Project: ••••••••••••••••••••••••• ... ,., •••••••••••••••••••••• WQ Meter Type; 
• ••• • ...................... 4 ot4 • o ........................ o •••••• Flow Cell: Pump Depth~.?.:-.~ .. ,R'I"' 

Proj.No.: ~ 111~00 1 WLevel Meter Type: / _,,~/',. fl' 
Sampler: ... ~Z..0.." .. :r.l.~ .......... /Y. / ,,IC !r 

Time 

~

p pH E~e,C nd TOS Dis.Oxygen Ox-Red Pl Note 
( ........... ) Q3> {pH units) ( ... } 1,~.) ( ........... ) (±mV} 

Stable l-Wlen: +/- 0.2c ~ +/•O.OSpH +l-3¾ +/- 10"/4 +l-10mV 

l~:Z.I -Zf,tj /4 2,7 ~zJ.r 3-,f,~ -/:J~ 
111:-u 27.,7 23~ y j f,., 1.,,, .,-y~./ -97, 

11~;2., 2-7~7 g;, .. J.:r ~PP.,) 39P#b -7/ 
11:'II 27., t> ~:ft S"t>/.: 'I .7'/ZL> - S£ 
11; '17 '2-- ' - I, 7,:17 [~6 t? ~Y,f - i'Y 
J)..'bt 2/., 1 7,,,6/ 51)/,I, .J~f . .I -2-D 
/~:z/ z/,.-1 7,3.5 .>IJ~f' 2~7-( - fl/ 
Jl;JJ ~7- ? ... 3( 5t>S,,.t' 37''/. t -36 
/~:'21 

...... ,., z.r;; GJ.f, t :tsi.,y 1./44-V :21 .. 5 
/)':91J ;::2..6-7 7-Y/ 5/.7, t 35f'-, Alh~/ rr-,.,,, 

~~:{J7 ~"· r ~Xi .5/?;-'f l?.$1./7 -29 
/J:21 z,-1?' v,:?9 #526-3 3~2 .. J -..11/ 

\ 

c~~J.tl/ 
Well 10: .£,r#f".f,~// 

.££, £ Well Information 

SWL'. z~--···ir.~··--y/ Cheek: .............. 

Date. ~•:c, Time: /.!.::,g,p 

Ref.datum: .L ......... Stick Up: 

Well Depth£~ .... ft Well Diam.: / b ft 

Screen From:...... ft To: ............ ft I 
Note Comment: 

Colour, turbidity, sediment load, sheen, odour 

S7ar7 c:vZ ///:,ZU 

le..-~ - s/4":.A.1" ve,y~----✓~ 
/ d~ ... v~--/ 1 i1d1 /:~ 
'-~ ✓ 

/J/) ..;d.), d, 

27.-?~~ ,/VD 0~ /JI J1t 11d 

? ""..,, .......o I JW>,. p;..,, ~,. -':Ad trlr.1' ~ 
Or.lCJ ~ o l.f ,;/It-- irl7 ,-;, :.;;...3 
..,,~1- ~,,,~J',r,; .-ho r:l& JI .,,,,I>._&"' 
~-~~ / V 

tv 

$/DD C#.A-v- _..,._J ~~-'. 'ii> 
·~~ /4.r ~ %4r✓ 

///2.o ~ /J-g:::z.1 
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FIELD REPORT 
DATE: LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

~~ Z.,,0/ £ Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Well JOB NO: 11110001.20 

EVENT: Sewer Flow Test and Observations WEATHER/TEMP: 0 atam 
" atpm 

PRESENT AT S¾TE: f'<-
0 4 ~ 

DATE:~IZ.s/~/i 

Time: use 24 hour time 
Manhole Observed flow as a % record at 15 min Other observations 

intervals or more freq. number/description of full pipe 

I 11 I 5 <, i ~n J () o/,, 0 CJIJ/11-1~1,,wr~ 

I l\1.J.. ' ~ /'1,.() u<c;A ¥1ul, .A,J.o ·-z.o % ,., .. ·,,,. a c/l..L 
I 111.Z... _c; j ?..,{.) .<f'I 9A- #',~:..A~ "' 

J I . 
v/ 

__.. .,, 
,/ I 

,F~pr,j' , 5' ~a,<! / /.'2 0 I , .er· 

! 

,. -
i ~ /~/_..Plf .' 

/ ,~ - . 
\ .2- . . --, v!/V o, ... __,,,_/, An)~ f., 
\~ ~9 . 

5/t _.....,.~ /J'n, - - . 
~ ( " .... .. ~:r . I ~ 

, ii. yi. ----~ 
.. ./ f~--f ., r 

~ 
\ <!.. .... 
\ ~- . ·;1-- :2....o;( ', -

" ~ r "'-'· -- ~ ,..,, ,:~) ,._ '- J -
,-- a~~.·-~ ._. 

' ~ .-/':. ('I .. -.i... A,,:' !?.d. »~ ., 

I 
Page __ of __ 



0 1 Brien, Kent 

From: O'Brien, Kent 
Sent 
To: 

Wednesday, August 24, 2016 5:50 AM 
Elizabeth Cargay (ecargay@townofwindsor.com) 

Cc: 
Subject 

Dave Vossler (dave.vossler@ghd.com); ryan.crawford@ghd.com 
8/23/2016 Esposti Supply Well discharge to sewer volume report 

Elizabeth- sewer discharge summary is below: 

Non-Residential One-Time Discharge Permit 
Permit number- TD-04152016 
Effective Date - 04/15/2016 
Expiration Date- 12/31/2016 

Date of discharge - 8/23/2016 
Point of discharge - sewer manhole S130A {Shiloh and Old Redwood Hwy) 
Total gallons discharged-96,000 gallons 

Kent O'Brien PG, CEG 

Senior Associate I Hazen and Sawyer 
201 Mission Street, Suite 500, San Francisco, CA 94105 
628-242-0050 (direct) 707-478-9559 (cell) 628-242-0042 (main) 
41828 {VOiP Extension} 
kQbcien@hazenandsamer.com I bnenandsawyer.co.m 

J 



-- ~ lF©@Mf SPINIER INTERPRBllllDN 
• ~OOtfNO RIIYICIS 

C!:ll'H"Ml'.4U•~ l,Ql;(;"'C 

'--
P.0.6 191, Ra~ho Cordovu CA 515741 , Phon4t: 91~ 146 Fa~ 91~..!1'4 Web - wr.wl$oom !:mail· l'Wois@zbcglobal net 

Filinq No. 
COMPANY Weef!s Qri!ling & Pymll Co .• Inc. 

WELL Eseoti sue:ell£ Well 

FIELD Windsor 

STATE California COUNTY Sonoma 
LOCArlON: 0 1 Ht:N: ~t:t<VlCt::S: 

Old Redwood Hwy. & Shilo Rel. Stops 

Jol>Nc, 

1425 SS:: 19 iWP: 8N RGI!: 8W lAT.: 38.62648 LONG.: 1Zl,TTH3 

Permanent Datum: Ground Level Elev.: 150 Ft. Etevs.: K.B. Ft. 
Log Measured From: Top of Casing 0 --Ft. Above Perm. Datum D.F, Ft. 
Drilling Measured From: Ground Level G.L 150 Ft. 

Date Aug 23, 2016 

Type Log Spinner 

Run One 

Deplh--Oliffer 575 Fl Ft Fl Fl 

Depth-Logger 575 Fl Ft Fl Ft 
Top l ogged Interval 300 Ft Ft Ft Fl 

8tm Logged Interval 575 Fl Ft Fl Ft 

Type FIi.iid In Hole Water 
Fluid Level 122pwl Ft Ft Fl Fl 

MaxTemp nla •F 'F •F •F 

Operating Rig Time nla "Hr ' I¾ •Hr 'Hr 

Van No. I Location WC-1 I RC I I I 
Recorded By Sharpless 

Wilnessad By J. Moore 
RUN BOREHOLE RECORD CASING RECORD 

NO. BIT SIZE FROM TO CASING SIZE CASING TYPE FROM TO 

1 In Fl Ft 10 In D Fl 656 Ft 

2 !n Ft Ft In Fl F1 

3 tn Ft Ft In A Ft 



SPINNER INTERPRET AT AION TOOL 

Cable 
Head 

Gamma 
Ray 

SPINNER SPECIRCA 110NS: 
Diameter 1. 77. 2. 76, or 3.94 Inches 
Length 5.5 Fett 
Weight 16.1 I.be. 
MaK. Temp 158' F 
Gamma Ray 1.97 incheG IDfl! x .98 inches diameter 

ScintillaUon crystal 

SPINNER LOGS: 
Spinner logs are used to q uanti!y ffow (up or down) in a 
watet well. In a prooucing water well, the spinner tog 
iii uaually run downwards at a oon&111rt S!)eed. 
Deflections in the curve are indicative of water eniry. 
Proper calibratlot\$, eliminating the effective of line 
speed, wfll quantify the now rate hom lOl"oe$ of inleresl. 



NOTICE 

All interpretations are opinions based on inferences from electrical and other measurements 
and we do not guarantee the accuracy or rorrectness of any verbal or written interpretation, 
and we shall not, except in the case of gross or willful negligence on our part, be liable 
or responsible for any loss, costs, damages or expenses incurred or sustained by anyone 
resulting from any interpretation made by one of our officers, agents or employees. These 
interpretations are also subject to our General Terms and Conditions as set out in our 
current Price Schedule. 

REMARKS 
A recreational GPS accurate to +/~ 45 feet set for Datum WGS84 was used to calculate 

Latitude, Longitude, and Elevation values. 

Bottom of 1/11811 blocked by debris 



Wi IC oasl es Wi I e/Lotnma /CR.~ - . 10. - - ax. - one PO.B 2797 CA 95141 F 916 858-8174 Ph 9 6-858-8148 1 e 0, P= N 1 
- Oril"'O & Purt'f) c.,. '""· O'IJOO 5"!11"1 w,,o 
"'-'Q:t.l, 2016 

SPINNER INTERPRETATAION 

Single Page 

DEPTHS 

~•••••~P2~~~ .. _3~J (Feet} 

~---!!:~2irenl .. .:~l JO P.,,,..,1~ Profile(tlpm) 500 

O Spin t(rpm) 30001 D S..1 Gt,iph(lJpmJ SOOjO Nl>n'no,lizod SpiMor Log (O!>m) 500 

•• .. ,-
1 • 
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• • 

, 
. 

I • • • 
) . 

• . . . 
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• • . 

350' : . 
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' • I • . • . 
r. . 
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- l . 
GF ME I ' 

. 93. try ,/ ' .. . , .. Mi'iii'rs ' : ... A :l J ! : 
400' ]11 GP trv 

r • "'' eer 
~ I • - 4 3' ... 

f ~ ~ . g 1 .6( PM ~ntr 1111!!!:1 l • . ~ • . . 
• I • . : t . .. 
• ·- O" fC 

I Sc eer -
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. 450' 

lo 

~ • 
II 

Sc een I!! I 11 6( PM ntr 
· '! .., 

t I 

- I 

.... . ' . ( • - Sc een ~ 500' 
~ . ;:, ., 

1'{. ut' n er ry 
I, • V • • ,.. 
; ~ . -·--· r 

II 1 . b l . : 
i I 

t. 
i . 
I ) 
t . 
i • :: 

550' ' 

• 
~p~ Enl(Y 

• 
I ' ~ 1 3.8 
l :. Sc eer 
i . • 00 j!;j' 

.) 
, : • , .. ,. 

I ... r..t;. : I/ 
Log Depth 575 
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l\lph;, f lln;,,,,!iu>I Ll>bu<,tl<><l,,$ ~•< 

www.alpha-labu.com 
w,m,Rs, SEDIMENTS, Souos 

Name: 

Corporate Labwalory 
20& Ma$<>n $!reel Uk ah CA 95482 

707-466-0401 " · 707-488-5267 
cnentserv1cosea1 ph11-l11bs com 

Bay Area LoboralOl)I 
6398 Ooughertv Road. 1135 Dui)jm, CA 94568 

925-828 ·6226 F) 925-828-6309 

Project 10: 

Conrral Valley Laboraro,y 
9090 Un,o,n Park Wy #113 Elk Grove CA 95624 

916-686-5190 F) 916-686-5192 

Work Order 
Chain of Custody Record 

Lab No __________ _ Page __ ol __ 

Signa\1.11e below authort.res wot1< under terms s1oled on rever,;., side. 

Town of Windsor • Drinking Water Source Chemical Analysis Request TAT 
Malling Addross: Pha$1t: 

9291 Old Redwood Highway Building 400 
Esposti Well 

24 hr 

WindSOf, CA 95492 Q .c ., 
nor-,, 1.,ontacl 1narucopy or -.,, ,oi: 

::, 
er 

Eliu,beth C,,,gay PO# 0 :s 
LL 

ecargaVfl!townofwindsor com Q.,11.e/.'1., 1 .. ~ 

I 
~ e;b i eMD.lr ll-'tlt!,\4.N'k~ -4,,..d,r,. SHI to: 

. .,,.,.,., 
'5 

JV/d R,q<,,tod 
g-

/<' e,., 7 O'drJ e>--; )/4,.ze;,. ~ 5.1. month end billing er 
1 wk ... 

> 
C) e 

Flold S.mplor • Pnnt N<lme & Slgn.ttu,. Container Preservative Matrix ... ... 
Sample <( 

Ul C "' Collection 
Q) 

'.2 2 Wk .:, c§ <( IL 

Sample (0 t-- t-- l•1anaarn) > .8 ::: "' 0 
~ 

., ~ 0 ci c:::i ..J 0 
Identification Date Time .!i t E .!!/ L> z ~ I~ =g 0 C 0 0 .., -Q. <( (!) :c J: 0 1/) N N N 

Espoeiti WeU--
_ _, - ~ ,~ "' IX X L-

r-sw-?-21~//:2 / :K/41 V/:1/ X X )j )t 'J<': y 11 
V.:.51~-f-· L3-// :2-L !?fa //:"6 ..lr -lj' )I y ..I' y ~:...J~ 
l/-:.<'J~/- r.; z,,.1. I :z_ ~ :;..; a,/z.:, i/J. :J./ Lx ,)f .)I :,( >' >' 11 

.A - 9 7 _, I.,. 7 ~ ,,., ,,' " &/4J ~ ~ ~ )/ .x ;,, )I 1/71.,, 
IJ 

/-'.<tv-?-2.,:t-/S: ZJ) ; ,/S:"I 

/ 

/~) 
~ / .,, 

Rel~' Receive<I l>y Date Time 
Yes Q No Q0 ~---;;; . - CDPH Write On EDT Report? 

~ellnquished by: Rece,vedby O;at~ Time State System Number 

Rellnqu1$hed by Recewe<lbV Date Tome 
Yes U No Q:1_) CA Geotracker EDF Report 

~ elinqu,she<l b)' ~ eclby Cate Timo Sampling Company Log Code 

Global 1D EOF •o (l:m,,11 Addrn••) 
-·-··-·· ........ ...-.--........ -. 

Relinquished by: Received by Dale Time Travel and Site Time MIieage Misc Supplres 

I 

i 
'J 
~ 
~ 

i~ 
~~ 
~ 1 
.{ \) 

~ "' ~ ~ 
t~ .. ~ ~ 

~ 0 ~ 
~ ~ ·~ ,~, 
~ ~~ 
\ ~ -
~ \) ~ ~ \) ' 

~ 



FIELD REPORT 

PROJECT NAME: J..<P ..,.-e-, r' r, ~,- JOB No: l I ~ v , 1 ,., , (; err I t;?'",'] 1 . l o o 01 . (A) 

THE FOLLOWING WAS NOTED: 

I 
~ ef2- ~ I JvS,0 t:;C.,,,r J .AA e~ I A.-\J , 

r l/ 

Page_! of Z..., 



DATE: 8: 2.-~ I b LocAr10N: w 1,J D %fl t?,ta:irn 
PROJECT NAME: f::;S Po~

11 

145" Au...1 ~~ l? v..u 

---(' ,NI e: D1\A/ ov}oPP' 
' 

,~is- ~7.5 .__., 

Ir:-; 7--b /O'-L 3 ();C/ 

lS ~! l /q, ~ 

IS-'7b /7-'1. D 

l St-t I I Zlf. ~ 

I 5'5"b {J .. o U),tl\f). }t ---reMP 
/taos ,~ . '7> '5:17 f,{Q ?7, I 

lb r o } 5'1,. * Cl~ ~IZ 7,3D -z '":/--~ l 

lb IS- - {) I s ~e- ft{>~ J '5B-v~ LootL- Goo&D , P, rv th~ 
~ I 

Le41e @__ {) ~~ ~kt: C6 ~ oF- 9 H-r u,i,t- ~ fk t.> ~-Ot? 

Page G-of ~ --



~~-=- ; - ~ --~=~ __ --:;__ =--------==- - n 
-- -

FIELD REPORT 
DATE: LOCATION: Esposti Well, Old Redwood Hwy at Shiloh 

Road, Windsor, CA 

PROJECT NAME: Town of Windsor, Esposti Supply Well JOB NO: 11110001.20 

EVENT: 7 -- ~\ 
v-Dlve t:'ir 

WEATHER/TEMP: 

PRESENT AT SITE: /) ,,,_ 
K'-- A~VJ~r::::s 

THE FOLLOWING WAS NOTED: 

{ ) b zO - Re ,7 /f/14f! t) Ah,~ - c; ' JE; c;~-ry ,i./b73,rr ~ ✓ 
5 e1 fJ.f p t>r{)~llJo(lu._ ? A~ Le: &:, nl <£S , A~J) 

/ • > 

ll lO 

c..tt-1 Be~ AllL1r.A1erd-, ✓ ..... 

, 7 

C--l~ 5bU:'.t:::{2.. o~ ✓ LOU/tJ:-r- ~Le$- @ 

@.._ l,f,,D c) 6 PA ~~ '1 l~ ~ 
-=- itoo )qb ~ t;. 2 bPf PooT Page_}_or_L 



DATE:~ S/z.6//~ LOCATION:: Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

' PROJECT NAME: Town of Windsor, Esposti Supply Well EVENT: -&,~~ ~~r 1-~,..., 

Page2of i 



PUMPING WELL 

Drawdown Sheet 

Measured Owner: lJ.) I IJl[n,-0{<._ Well ID: /;;:-51.A,/ 
• •• •• • • • • • •• •• • "• :oo •• f, .. •• •• • • • • ••• ••• "• .;_,.,-; .................................... 

Well Location: Name/Site: -~.P.M:r..1. ..... ~.K-,. ........... ••••••••••••••••••••••••••••·•••·•······· 
Owner: Town of Windsor Well ID: Esposti Supply Well Pumped Wei/ 
Location: Name/Site: .......... , ................................... 

■ • 0 ■ ♦ 0 • • 0 I I • • 0 4 ~ • • t • ♦ 1 0 ♦ I < 0 • • • ~ • 0 ♦ • • • ■ ♦ ~ p 

Test Details 
Date pumping commenced: Time: Test No. 

Date pumping ceased: Time: 

Are Measurements below for the pumped well? Distance from pumped well {ft): 

Static DTW .. ff.7:.~? Feet below measuring point 

Measuring Point... .. 1.£?.~ ......... Feet above/below mound level 

Calculated Measured DTW 
Discharge (gpm) 

Comments or pressure 
Walch Time Elapsed Time (min) drawdown (ft) (feet) below measurements from 

(DTW - Static) measuring point 
On! y II pu~ ""311 

transducer 

07/~ r7 G,·~b ,--
/Jl<MI 0/V' -

07/&, { /cP!>'·~c:t, L/oo 
071..0 1.-\ l,;?3 • - 11~ 
() 7 l c;"" 5 )o?7.i&i L/&i) 

074t;;' ~6) IJ6· 6JCf JI~ 
O<lOD I£" ) 3 t, .-''o L./d)O} 

()qc>D ID& 1113. ,21) '1MY 

looo 6~ li./ 1,. ;;.~ L-1&~ 

\ l OD o& ) L],. - 1-\~ 
' 

1 JI I£ $>-v>f '--:Z: 
lVo 6& IS"&· l.\~ 1..\6)~ 

IJOo 6i!> )5>·'~ l-)&)~ 

f L-(oo 6© )~.b~ it~ &l 
f "51 5" 7f; /5,3 ,£"tl> z./d)tb 

I 015 ~ 73' ~ Pv'tvlft.JFF" 

~CJ:7v5!LY 
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I f11,.~ 6J o 2 3 ?,· 

. l 
... k.Pl"l"' 
l~.,. ,..1~•1~ 
fHYtOl'tMfH,. Parameter Record ~/-vb/tb Well ID: /35, vV t't'.1''t1'11 I ■ l•t"· ...... ,. ........... . 

Job Information sampling Information Well Information 

Client: Town of Windsor Sample Method: direct from pump SWL: ?.ZZ~,~ ft Check: .............. 

Project: i;5fo;·:;:,······;;;7i,,y"·vJ~••'" WQ Meter Type: ✓ Date: J! ... X.~ nme: a .1.LQ. 
.................. 7 ................................ Flow Cell: Pump Depth:'1.~ .. ;,t(. Ref.datum: .. 1!?.C..,, .. Stick Up: 

. /41 ,IV\. Lo 
If 

::;;:~ .. ~!(Yll::.1~J~~~~-~---················· 
WLevel Meter Type: Well Depth. .............. ft Well Diam.: ft 

Screen From:...... ft To: ............ ft 

Time Temp pH Elec.Cond TD$ Dis.Oxygen Ox-Red Pt. Note Note Comment: 
( ........... ) ('C) (pH units) ( ........... ) ( ........... ) I, .......... J (± mV) Colour, turbidity, sediment load, sheen, odour 

Stable When: +/. 0.2C +/. 0.05pH +/-3¾ +/. 10% . +/. 10mV 

r ~!Vv{) o/w" 01-1 l:, 2L/,~ 7,,;;;;i__ <t.f3 ~~ -b5 e._ ~IS-AA 0Uf006/A-

-oiZ-o ?-&,Lf ,.~o ~z-s ~~ -foe::, 
o7Z"> 7--6 ,11 7.33, S'?o s>'/ -4s 
D7Jo ?..I .. I I 7. s/ S')-t> 3:Sb -5-:J.. 
f)7l/5°' 'J..G.+ ,,3o 5?.J ~S9 '- S:l( 
0-000 ?..&,~ 7,7...q 5"?.lf ~5"'2$ -l.../°J SU6 (f-1 7Y~ c>Oo~ 

O't>~o\ 7.. 5,5' 7,;3 5~'} ~,-q .- L/ I 
oqoo ~ fr,, 0 7,'31.f '5?..'5' ~bo - -;2.3 5Llbtf-T S Ul--Pl'<- OPo~ 

O't'}O -1~ . '& 7 .. :J; £,'?S' 3(&,& --1 t£" 

tO O 0 ,75.lJ 7. 31.1 5:J.S' 35"~ -17 
' 

10 70 .)5,-, 7 . .J·::I. Sli J::,~ -
- .2 

\loo ;)6·;>.. 7.3"!. s;,.2s l~°\ -19 
l \} o J6. CJ r~.33 >~3 3,S"C, -.:2.B 
IU>Q t1, .6 i ,.J'1 $'.,'; ... , :ssci -:2•1 
rz;;o .J(. "4 7.3~ ~:i.;- 3S"'°l p //p 

/7i vb /Jt, • ~ • 7. :1.--J "~., '3~~ -{;' 

(5"Ji) ;/4•' 7 ~ 'S' ~~5 34& • 21 

1'100 /)I,. 6 7. 'l 'S ~:;3 3~& - I °I 

/U 7,D :lt»·S 7-~!JIJ 521, 3-&>6) -23 
t5oo '2u· ~ 7.:ss 5'.:/~ 31,--G') -:;, 
-ft;, s; £,.r 7.37 G.?;" 3t.-EJ -33 SibP ~w-1.P 
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~ ~ 
www.alpha-labs.com 

Corporat11 Labora1o,y 
208 Mason Streel, Ukiah, CA 95482 

707-468--0401 F) 707-468-5267 
cllentservJces@alpha-labs.com 

Bay Araa Laboratory 

WATERS, Sm1MENT5, SoUDS 
6398 Dougherty Road. #35, Dublln, CA 94568 

925-826-6226 F) 925-628-6309 

Name: Project 10: 

Town of Windsor i:"=~~':ft~a~ Source Chemical 
Ma!Hng Addrecs: -SrUIUT Phase: 
9291 Oki RedWood 1-l~hway 8ulldlng: 400 

Esposti Well Windsor, CA 95492 
I Project Contaet {ffardcopy or t"Ur toJ: 
Ellz.abelh Cargay 

ecarnavlflltownofwlndsor.com 
PO# 7£)f)3,~~ 

I K'ofr,~ MZE.u~w,a? 
BUI to: 

month end billing .eoA 

Central Valley u/Joraro,y 
9090 Unioin Park Wy., #113, Elk Grova, CA 95624 

916-686-5190 F) 916-686-5192 

Work Order 
Chain of Custody Record 

Lab No .. _____ ____ _ Page_Lof_L 

Signature below a<Sthorlzes WOf1< under terms sta!eti on reverse side. 

Analysis Request TAT 

;;;- 24br 
0 0 ~ :z .. 

48 hr 
::, N a: 

0 C) .. 
z ~ 
-;i ~ ... 

~ 
~ iii .>I! ~ I t- .9 0 cu (/) 

~ 
Cl" z Ill 

' 
,...._ l. 

~--
~ ~ E .c 1 wlc 'ii 

:::, ::I I~ C) i C) e Fl•gi,i;:';P~~i?.~ Container Preservative Matrix ~ 'i5 <II 
Cl. ~ C (II I 

~ Sample Ill .l!l ig I }5-vw A. ::.Z--&" ,/ "' ~ ('O g C: 
.a ~ '- i:, (I) ~ cu Collection (5 (.) (.) u a <t 2wk !I c :E Cl) san?ple " ! ~ ' co co I-- $ z co ea > I £ ~ 0 Ill VI 

(~ 
::; .., 

t ~ :;; ci a:i c::i :§ ,g g 0 M E :z:. ~ !iE ~ :c s Identification Date Time O 0 .!l !t 5 o 'lu '8 0 c=;j 0 <{ ~ en .c 
~ ... 0.. < C) J: :i: 0 Z 3: VI N N u rn N 0.. 

Esposti Well X X X X X X X X X X X X X X X X X / 

~w'.,.y, .. u. .. 7:r~ 7f t. 'L r)< .. ......... , .. 
)t( ~,,. ,..,. 

~--S·~-7:w 7:A.O l'X )l ~ 
P.;lJ,-,"l--'lt..-41:t S- isl '5" \: 

... 
~ IX 

E«;wP'S•~-K'!f&;' 11 f .;" X )( )< 
a;:,,sw-is .. ,J,- ,.,.,,15' ,v 161.r;" I'; :~ I~ I~ r~ \' ~ X. ~ i.X l'-t' 

.... ., 
"' , s. i"v IX ~ -"" ~ A 

-- . 
R•~ln(lll' ed~ . ~ - - A ). Recetvedby: 

';J.;,)i. 
Time 

YesU No~ t)l,';O CDPH Write On EDT Report? ,_ -~-,-
Relinquls~ by: - I Rec8ived by; 

7~ f7 I Time State System Number: 
~ , •io) I : , ~cl ) 

Rellnqulsheel by: Received by: l Oele . Time 

Yes(_) 
N0 9-0 CA Geotracker ISl.i>F Rep0rt 

Relil'lqulslled b~: Received by: Date Time Sampling Compamy L0g Cede: 
Global ID: EOF lo (EnldMchu): 

Relinquished by: Receive<! by: Oate Tima Travel and Site Time: Mileage: Misc. Supplies: 



FIELD REPORT 
DATE: q b I & LOCATION: 1::SP<.r>11 

PROJECT NAMEW07Jf w'c;:L,L,, - JOB NO: wee 

PRESENT AT SITE: ;Z,jif~~l'S 

THE FOLLOWING WAS NOTED: 

- / ODO R~ t>Ah 117;{' ., (S(:;;;"'& 1v ~~Me,..'-'A/l.7 

"7-44 &e;- Po /Z-~ &?AA.Po #~S A ,,v D P~ t;;;-flt{l€ 

_____ A--f......__~~A,11 ~ A Alt L,,V,tC--:tt-) ,,... _________ _ 

- l,v JS- (fs R e;-r,- ( IA/ I AJ r.,So,f__:s OM, TI:' 
1 

o PfE'-AJ I Rf., lG,..\-no-v 

Wb7,,{_. if.),J ~~ufl~, / c:,. 0 l-~ 5AMft,(i;' pc)~,-

.,. lo<../~ c;A~t..2- r::oR. ANk(..Y-rt UL-- AAIP Ru,V A- n(;;t.,iD 

~b7) A e ~ft;, e- ~ , o -- ,~ M~ It-

-- {3o o R~ oAr'7 ,~ <e.- Wtbic$. Alt::er t.t,;/ ~ent-t- A.AID 

(Do 0~ '1Aft.r::, AA.I() Af~~lf~ At-L it,AJG ~r f 1f 1AJ&, ,fu# 
> 

,f57e:;AASL-c.,, , 0¥:t(a.- . ~ 0.bv.-f ~5 
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ta:m 5 rt 
Client \OWJ.J OP, W I)-' 0$-o r(... 
Project /;;'?fl>? 'it' ) l--t-Pf l, y WGL(..... 

Sui)iect ?ACK't:;£ FlA~~ (e~-r) 

?'1 PI pe;:; l/.0.l 

)( l 0 
+ 

oas'' x l7 (Ccur'~'\ 
&AJ> / 

~\AMf ~'5e-,,t,\S,C, Y:: \0, f ( 
;-

r 

~ ~ e,-- utA::Ruf>= ~.h1 

i ,r P1f~ -- ?.1.ol.1 

xV 

//, ,,-,;-, 
Job Number~l~/(..f t"r ,/UI.Or'§heet 1 

Sheets by i?C:--- Date Cf I¥ b ( c.:t-"f'

t 7r------- o 
:hecked by ................................... Date 

- JO o 

_ 400 
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Co,ponte Llbonito,y 
201 Mason SIIMl. Uklllh, CA 95482 

707""8ll-0401 F} 707-468-6267 
dlertlStlrvlces@<lfph►iabs.COIII 

Cflllttrll Valley t.abotaioty 
9090~ Pn W'J~ #113. El< Gnmt, CA 95624 

916-686-5190 F) 916-686-5192 

Work Order 
Chain of Custody Record 

www.alpha-fabs.com 
Wmiis,Smllmn's,Souos 

Say Ala Labonrtory 
8398 ~ Road, flS, Dublin, CA 94568 
~ F} 925-ll2&-6309 

Name: Pn,fect m· 

LabNo,. _________ _ Page_Laf_j_ 

Town cf Windsor ;:-:;:~'.l,,::a~ 
1
~
2
5-

1310 
j Slgnellft below IIU91afzes ,.,,.._ll'lller 1ern1s alal8d on mnulde .. 

Malllt19Add111Ss: 'STkv'J Plwse: Analysis Request TAT 
9291 Old RedMIOII Highway Sulld!rg 4100 
Wlndr.or.c.t.95'492 Esposti Well 8 ~ P!OJ•c:t ~I (f{;aroc:opy or,..,,. 101: 

:Z U , Ellzabelh Calgay PO# -:-, - /' ~ 48\hf l - ownofwlndsor.com L,£Jf) :S, t.,., _ ~ 0 l t ~ Sldto: ~ (U ~ ~ iS ,::_ I l(ofr,e:,v@ff4U,c,~~ month end billing ~ z_ -ii ~ ~ ,_,_ l I~ t)i,,. :it! ::, E D 1wk l "'-¥'~~~ Sample Containor PraHrvatlve Matrix I~ ~ t ! i ~ 0 
7Cf...~~./ CollectJon < ,._ 1\- '- 'e ci ~ a, i l; ~ ~ ! S

!-.NII le ~ 0 VII • (.) (.) (.) - 'C 111 ~ > r. c{ 211.i< !! •:: ~ • , , ·'iijO Ill l!l~a,~ ( 

,cuup "' > .., i • ~ . CO CD ,-._ J; 'C - Z - 0. _.. Identification Date Time I f J ~ ~ 8 Jl ! j ~ » "' g e':! 8 ~ 2: ~ J ~ 8 _g ~ (~ -~ f o -~111) ~ NNN<U 0rWNQ.4: 001 Esposti lrrigationWellW1""""l,ij/JJ/t, ldl5 x x x x x x v._ x x x x x / 
• xxxxxx 

\ 

BOTTLE KIT ORDER tor Esposti Irrigation Well placed 9/1/2016, deliver kit on Friday 9/2/20016 in a cooler to: 
Ryan Crawford 
2235 Mercury Way, Suite 150, 
Santa Rosa, CA 95407 

/)/\ n 

~'':1-i./J ~~£ :. ~/4 l';;?z> ;,:;-.:;;...T_,_ - .. ,..:;_ 
• .. .... 1' ~ 7 7 7 



DATE: q/ ri,/Jb • LOCATION: ~ p p~ ,. \)Jt.vt><u.)vf_ ~Tf 
PROJECT NAME: 1 

EVENT: HI Ot:;'F= ~~ V, {)t;P G1;;V\/"' 

- 13 / 0 

- ) L,f 41J 

(2c:.__ t) LJ? I $ - lA/ ~"\C5 / u/~ Co~~-r 1Ao6 I~ 

uvc, , rre,, 4: e~ v . 5C-cPG ;=v \'-5't::;~, lf o o - lf b o ~ ~ 

/ 

Lf D} 7/ltyJJ /flt~ AAJL \JJ~O loo·Df> 
I 

lJ tJ? - ½ 1-\.J ,r 5 c«'te.M (9~t>D 

I 

'17~. s - 11 ~1.-J 5 ~t=&U f.9t;vo. ~ v~,- &r lf5~ Cje;-1Ae;:: 

M-trb'Y2,["1/2 Jrv M:f 0-12 °? 
( 

Lf? 4 - lf b O Jr 6oo D 

Page_of_ 



- - --~ ~--==---::----=~=-%=-- _, 
- - - - - -- - - - -

FIELD REPORT 

DAT~ '1 
- q)z1/~1b 

LOCATION Esposti Well, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

PROJECT NAME: Town-of Windsor, Esposti Supply Well JOB NO: 11110001.20 

EVENT: P~t3P- .-,fk() ~ r £5 /1:$1 
WEATHER/TEMP: 5'5-7~ 0 at am 

7$" -I()() 0 at pm 
PRESENT AT SITE: R I L,v 

Q.._ ~le~ (orro ~. 111-ttr) 
THE FOLLOWING WAS NOTED: 

/0:10 - R!L. t>Ah1 f?:: , ~l-L.- lU1..v~ot-LGZ--) "TO 6~ I wro 

~.:.VO-t..-05'<.kt ~ C ~( l-v) ~ (2.. B~ M b-..,.-e:1 C:.... 'TR~ /4.IS' D ~ ble . 
tlC- "'fO ~€" ~Al7l w~ l S-~ 0 , 

lt ~ v - 1 rtte:r k??eA1~c.--' ¼ P-¥~ ~ Pvt.AMP ~~M8l 'r 

t1:½: n.,t.;.. UAtv '1>ow-v ( 7~ 7P.J.f~AA,+r,c_ ~~ P,c..s S 
I t-i ~ .- e::, T7J pp11vt, Pl> r .,vr R, ~ [)ou, .v lttLG" ~u wP t ,(,,,91'",+cL . ltt.,,t.. 

~ {(~()1-W q,~r---vvf Zc~ ~ F=t,((_ we()$ 

AL:.J=: lvfe:-?- ✓ Ge>c:>LD. w~,cs O'FF<ilw ~ 
bb~ ,. )v ' nio '/,t/44( {f ,tc-tetfl ) ~ -

f 700 - ~c, OM-1~ ro oPev ~' t..v €;;.-v OA..o5~t= 9~f t>r:=F 

f?."-t:o.Me-rt:,L v.),.f-1t"\- f)v{M f' / 5YA.JC- ,-R,-\.A-1$1)~ ~4-t"5 
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DA;;,a~~g~~;;;, LOCATION:: Esposti We!!, Old Redwood Hwy at Shiloh 
Road, Windsor, CA 

PROJECT NAME(Town of Windsor, Esposti Supply Wei! EVENT: ~~,-. 2o.A-t6 J ~, er~\ 
ct /'t,,o /7,,,b I '1, -

, I 

-[I 00 . ";) 

r u~ r-11..-<- P'L~, />, fer- ou.,.-r-- TD 7 e-vr::::e- L1 Ht U>1+-/ i.t:Y.J. Hu J 

~ I , 
- ( AJ ~ 1./4'kL. I /?kvV?VJ vtc.erL.: l .V 70 tA /\1\0 -,IA,/>~ @- ?.Lf O '!: ) (~) 

,,. 
t;;'<;w c:;,~rc,.. DTW;:;: S~- S- ;oc:.._ 

l lM& ,MIN ~rwwc F'lA:>'-'V' Q. bf.A-\ 

l z,~ D ,;;-2;.~ 0 

l 2 C-f ~ '2o3 Lfoo ~ RAf,~ f){l,l)P lo sqo 1J.1rrt+ 

>c ! 
N 

I z. '-1-=I- 10 g -=,5 /V1 

1~52 ,s- 5':1-~ ~ ~ Ko/$ f) I 5Cl6!> 

( ~ 5,'7},- Zo 5~ ~ Cttf'rN~ a;~ r'h>, 1Z> ~A 
~ 

I 

o/2 fb . 
Db¾) .-- R~/WFA:;-V::~ 01vs,~ C+c,.,, g~ A1erl;;'l..-rO._I ✓ ~~ 

1 J 

<9\M.fW- ~rrt:£- 7bT 

o-::;.oo C)T~ ~. ~LL-eC.-T 011)1 i 0-:,-04,, ogoo ~AAflk~ 
r r t 

~ tNo,~ Pkf?AMeTt;;'(2...S 
1 

~NIA11-: DTW (wwr:.0 
I l () D - "'?\~L-c;;-

I lf 00 - c;crr-cAJP ~ I t::L-0 /Js ~I ~ Ft :Y1k-: 5+u:ew::J: @, )cq)o V 

r:, t:lJ!J As = 13 fPl> 
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<'imi h rt 
Client 

,, 
a'). TO f or-~clt 

T1' 6nroA--. 
01=- V' bWt 

/I -z i- I / 
iz-::- -ti:. l,'83 

Job Number Sheet ..,,-1:,f 
Date :-1/{~ _ 

I. 

jJ<;GL='~c,i3L., V 

PuMP+ /?l:leKe:-1 
I( I( ,; 

qLr -t b6 ~ /3,3_3 



Parameter Record G/5/..{/' 
Well ID: ........................... . 

Job Jnfo~tfgn ~!119 lnformaflon 

SWL: .2.i// 
W,o/1 /n,.,,,rnn/on 

Cllent: Town of Windsor S11mple Method: direct from pump ft Check: .............. 
Project: • • • • • ,. • •· ·, • • ••• • •· •·· .. • .. • •· • • • • •· ... • ,. • •· • •··· .. WQ Meler Type: Date: .............. Time: .............. 

u••••••t•,,.0♦,•u♦•,0♦,,♦• ... , .. ,h1n•u•••••H•t• Flow Cell: Pump Depth: ............. m Ref.datum: .............. Stick Up: 
Proj. No.: 11110001 WLevel Meter Type: WeUOepth: .............. fl Well Diam.: ft 
Samlller: ..................................................... Screen from: ...... 11 To: ............ ft ' Time Temp pH Ele<:.r,;ond TOS Dis.Oxygen Ox-Red Pt, Note Note Comment: 
1 .......... .1 (°CJ {pH units) ( ........... ) 1 ........... ) 1. .......... ) {± mVf Colour, turbidity, sedimanl load, slteen, odour 

S!i!bl• ,W,,o.· +f.O.JC +I• OOSnH •I· J" +/. 10¾ +I• fOmV \ 

,01 d,_ '>, { 7,"'Sq qt::( I~<> ..w.--- - q b '3t:l?&'M TL-vf:. /!>ID (-=-, c....16,q.,,TL T') 
,os- Q.{o,O 7,-;;__7 sr.5 ~ <;) - hq C.LG-M 

/ -
110 o.h -~ 7,'!,7;. ~00 l7> t-t, - --'15 (_ 
I I G" -::H,,-=!- '7' "S"f <oq ? L{ "'i -- --b s ~ 
7 ~V ?->,~ 7,1D Lf0 '-"I C. '1'J.. -3 ~ ) 
7'15 J. '-{ ;1; 1 ,"J.S 510 ~5"( - -"'2.....$ ;411~5t::YJ 7t.t-S- fr - V 
~Oi) ~ ,v v " i-
~1D ~,S-.l.. ;. a tt 5~~ 3-:8 ... .,, 
'10D ~S•-, '7, I 7 5J.~ 361> - .2 7 
11 ~i) :lS· -< 7 . .3/SI 5.)(r, 3 c'.i> I - 3~ 
lOOO ~5 . C. 7 . :SI '5-'S' 3c,4) -ls 
tu 270 [..75. S' 7.:J'J S.27 3a.2 - 3g 
I/ oa ii,.76; • - 7 . .:,iJ ~~~ So.:l -3g 
H30 l.?5•.., 7. ~et; £ ,k'C, 3f.JJ( -3~ 
t7--ov 1,:s', _..., 7 . .31 5',1'~ 3M ~ ,., (.p 

I-Z-'"JO c,i'JJ.7 7.£.11 ;;-~ 7 J!i'°I -...?'t 
I Oo b.?t ';/ 7.z1 ~3@ 3 t, IJ -,2 J 
t JO ,1t,. 3 1,:$1, 5'33 .3• ") ~ 3.3 
7,n,f? ~G-~ 7 . .p;} ;,3 3 3'-4 -:!j 
"2,?;;1.) .ts~q 7 .3d> S3 I 3" '-¼ - >$ 
Jov i,.?5"-.!l 7,29 S:J3 3~~ -.5&> 
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PUMPING WELL 

Drawdown Sheet 

Measured Owner: ?P.t!.1:!...!:?.c.f~ !.~/>J.P..~ ....... Well ID: ......................................... 
Well Location: . .:&.f q ~ .r.l .. P;,1.~ ~ ................ Name/Site: 

• < 0 • • • 0 • ♦ 0 t • 0 ~ j • 0 0 • 0 0 I• 0 • ♦ 0 I • 4 ... 0 • 0 • 0 • • • 0 • 

Owner: Town of Windsor WeUID: Esposti Supply Well Pumped Wei! 
Location: Name/Site: ....................... ' ....................... 

• 0 0 0 ♦ •I•• • 0 • • • 0 0 0 ♦ • • • • • .0 O O O O O ,0 • o o o ■ o • O I ♦ O 

Test Details 
Date pumping commenced::; J J6P.I {,p Time:J;,?tJC; Test No. 

Date pumping ceased: 2 Ui;f:ll"H {,,t Time: 

Are Measurements below for the pumped well? Distance from pumped well {ft): 

/static DTW ............. .. Feet below measuring point 

Measuring Point...LP..f ............. Feet above/below Qround level 

Calculated Measured DTW 
Discharge (gpm) 

Comments or pressure 
Watch Time Elapsed Time {min) drawdown (ft) (feet) below measurements from 

(DTW - Static) measuring point 
Only If ptJrnped well 

tral'Jsducer 

i7&& '6l - 5g.~lt.i .3~© P.ir,,f> $~ - P"lc:~. 

~?tP~ ~ 1.:;,,2. • - :Sti\d> 

&716) --::, } 5 'I.. I> .;- S&@ 

~7/~ ~ ,, ",} :.J i 
-ID" • 3-d>d) 

01.:? 5 /d) l6S· didi 3~ 

&?.!-5- f d) . ', -3 A 5'" 
I.O I " 3~ 

6)7:-J~ J l) lf.t,°f·1.s> 3a>d) 

d).fd}d) 
J M,,. . :, 17 i. 7~ 3d:l~ 

d:i q ,t,.:D J 111-'~ 3,(S)d') 

' 6)&)(.) I 177.ie> 3d)ti 

I I L!it.D J ' 7 ~ :·/al 3&& 

l,J..!i)l.v I ,g~-~& 3&>~ 

IJ~w \ 17~.,if, 3d.)&, 

l~Ht[) 
, 17'i J~:;- $(/Jd) 

l~)t I l?!,A)- o& 3&;1& 

16.°lb> Sa:& ~ ~P-,"'i:T&a..- 7@ 
15 ,,_;- )t!) OJ/ . ..?5' - fi;r::a~e--~y 

,._,,_;:, "';3 J5 • ,, . I~ 7 3, . ") {;" - ~'-

/~J)a) 3~ !J,'1-t?~ - \. ,_ 
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TECHNICAL DATA 385 GPM 

DIMENSIONS AND WEIGHTS 
M0lOR 

MQ_Dtll,_N_O_, 1'10 , 11r ll'J:t ~ 
~~/(I 1 I\ 7 r. II; 4~ ., 

ljlll!IL00.,11 Ill__ q• a_ 
JUOII !ii().~ I\ ll' '•/.• 
, ,!I' O' 4' Nf'.,!_ 

I!,'.___ _...!:l!ll-l 

" :. oti,n• II 

" " ~ ;, 
1~ .~· -4!!L 4• m•r 
i a ,o• jj(l n• 4'Nlij: 
:ii ii" NI' I 
~H ,.~ 
~n 
)n!l!l 1~11 fl iuo ~ .J!:!J!..L. 
)8!,IJ IQOO•tll 7, I _.,. N 1 1•0⇒ MQI 

Plfiti.flnllM' I\ -- ------
N01'E8!J\ll mudulil al.l!ll1l1lv tut llNu ~, 8· vmlla, u,llun oll1111wi1H1 pulod, 
Wt1ighl1 lnulud4) J11111111 ortd wtlh mnlnr III h1~ 
•1111"fl'l11l11111nlor ~,,i,~ ,:wr~1r1bJ11. 

...!!J..:!.... 
nn• 

llll lll()d6IO CDIN- Wl!ll n ~i(lrl(lOJ\I ti'~· PIPCI Mnot;ir, Rllfi)l 11) ol!nrl lo, ,Nm11n~IOOP 

MODEL 3855 

Al!IIROX 
1111111 Wt ,r' 

11!! • 
11u 
111'1 ~. 

1,4 /,J ~ ~,o 
r{4 )Ill 

ouo )4:1 
DDO 

,ll ~ 
G.<i 7 i) 
', ,i IQ 
~i 'L 1:u 
r, 4 1'I ~iu I-

1 I 111,a 
I I 1~1.il ~00 A 7,1 stii"i" 01? m II 140. I /bl 
I I '"j;jTT ,6li 

4 n 



MODEL 385S 385 GPM TECH NICAL DATA 

MATERIALS OF CONSTRUCTION 
_ C'(ll DR1c..e,1. SJ:IAFJ{1,j3 §IIL!JiL 

!i(),l_!~\11\J,1h1 11 ~J1 .. ll1_,_l ---1 

Cli•11111 :iJ,•1"'.et ___ ~~ .;)l.,J..r(o~p 11 ool 
• ,or c;hnmoor ___ ---~\/) !llullfokli !ltllill 

Conll Nul ~M ti1,11r~mu %ml 
'.104 si.,1n100~ Sumi 

r },Q4 t)1t1i1~0"" 1'11tml 
!lttll11&t l1'11!!!]5)11111KllOI 30,1 SlltlnloOo llt<tul 
ln1<1t S,llfflCIR _;I.Q1t 81111,~oun $11101 
Sim r. __ __,10,1 S 1u111lo~1 fltm1I 
Cfllll!! t'.t!Jll'L _____ :io,1 lnfi-dqpe l31!lfll 
Cot1Jlll1!9 ;I 10/:l~A ~b1inlm111 !11(1111 
1111101• S ,it '131 StnlnloG!I 6 l(lffl 
l,itofmlitllfili> ll111i1I00!1 tffl.B _ 
l!J.tp•llh:!!_ Siool R.i[l9 fl!.llJ.3/11P~ 
Lowor Oou,l1'1J ___ NARf.!10 St111n1ou 8 11101 
up1111m.1 Wn:ihlX' ___ ()jtrb1Jfvn,i~1t,11◄• I 1vi:i 
l.fJ.1ll,111~i Mll!fi 1,l11u :!Od S.SJTWlffllY!!!, C_n.!J?!!Ju 
O,t,{l[lJJ __ ... N.,_,B,~R,_ ___ ___, 
Y.J1lv11 Bcoil J(),I Stolnlu8~ l\ltJol 

t~(lr V"lv11 f, 1,i~ R1,111ln~ JHl 8 i11l~u S loo,,,__1 __ -t 
U ;or Vnlvo So11I RQ!Rlngr ~1().1 $111lf•l11H~ f, irn~ 
V!t1vn , 11[rtr1 :K)4 Slolnl~llG Stoot 
~IY..!'J'.Uli SIJ.tlD_g__ :'ICM 8 bllrlltlHA 8 li)t1I 
NOTrs $p11Cllfi(:ll!ll)fl l> l'lrR u11bfool lo Ol)nl1JJO w llhDUI nollco 

JO 

:,, 

[Nfsi=iRj 

~ 
~ 

; ''-

m 
i ID 

~ 

0 

UA~/\CJTY (GPM) 
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PERFORMANCE CURVES 385 GPM MODEL385S 

FLOW RANGE: 75 • 550 GPM OUTLET SIZE: 4'' NPT NOMINAL DIA. 8., 

(JO 

!JOO 71) 

-tft -)o 
u 

i 400 GO ~ 
ffi -

~ 
:I: 

300 50 

100 

0 
0 !I() 100 160 200 250 300 350 400 450 soo 

CAPACITY (GPM) 

BJ'flGlrlC/\TlON!ll;unJI o r (trnHI\Nt,j WI Hit.IV I NP IICc, 
o• MOTOR 8TANDt,RD, 71'1-110 I IPl.1400 IU1M, 
rl" t.iOTOR 9TANOMQ,7(i 10()HP/3021l ftPM, 
'AlliJrnl!W 11l<JUlt ~l1,m, ll~11ilhlollJ 

CftUNO O •~ 4-20 

P11rt01111"1100 ~i;,11111nl~ 10 1110 Oll()8, UXl!J (C1 lw111x J\ 
Mio1u11urn r.111"'"''"'ij1c11 '" II fll fll 



LAN SAS 
00 ti OT SC ALE D RAW!HG. WORK TO DILIENSIO HS ON LY 

(C\l;;-:1s ?.'IO?f.'liY :s i~_::: sotu,s:: txw;s,v:: ?!\O~t.'ln o~ YAs::!.'llA'-S 
~ & SO~S. l!iC. (lANSASi A!i:l IJ.IIY NOi !f 'J SE:: O!\ :li.SCLOSE:l TO OT.~E'tS 

·,rn~.o<..:, ,!'llO!!. il .'lltit~· ,1;,~'lOVAt S~Ol1 ~AS SAS ,1!!,0:uc;s 

PART • 
UM BER• 999-99 

TOP 

He~ ,· 
:)(•~,~~ ' ,· 

IHFLATOR BLAOOER 

~ SIDE VIEW BUTT THREAD 
ATTOP '\ 

• ----~ ------ - · 
II ! ~;:;;;::a~~~=~~;pJ----..... .,. T l 

J, t L 

·- I ~ =: -- ;;;;----::---= ~ 

r ~~;;=;~~=;~~==::-=-==~] 
(4) 3,8" 

BYPASSES i~-:;:·--11 
~:,,·---! 

NPT/ 
TH REAO 

~--------------,: :· ---------------

TOP VIEW 

,,. a · 

.----1 l 

10" WELL PACKER : 

H ' 

1 

MAX IMUM BACK PRESSURE: 200 PS I 
REQ UIRED IN FLATION: 275 PS I 
BLADDER : FABR IC RE INFORCED 

NATU RA L RUBBER . 



 
r d 

P

D
P D r

S AA

Pr d   d r  r    r d

L d

T

M r

I

E r  d

r

Printed from Grundfos Product Center [2015.08.034]



 
r d 

P

D

 S AA  

Printed from Grundfos Product Center [2015.08.034]

















Appendix J 





e-mii t d[ nts4:cviccs@alpha-labs.com 

Corpor<.ll~: 201:S ' so;1..:.:t, Ukl,d,, CA 954 2 • Phi:.,r1t: [707} 46 0401 ,., f' • ; 007) q,& ,1'.267 
Bli)' Awm: 6398 t)oug,1?e Rd. , Sulre- 35, Dublin, CA 94566 • Phone, 925) R2 ·6226, • f11x.: (925} 82 ,-6309 

Central V:aUey; 9090 Unio.n P k Way. Suite 113, ElkGr®.e, CA (.}5€l24 " Pi'l<lM: 1916) 686-5190 ., Filx; {916}686 5192 
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Corpor<.ll~: 201:S ' so;1..:.:t, Ukl,d,, CA 954 2 • Phi:.,r1t: [707} 46 0401 ,., f' • ; 007) q,& ,1'.267 
Bli)' Awm: 6398 t)oug,1?e Rd. , Sulre- 35, Dublin, CA 94566 • Phone, 925) R2 ·6226, • f11x.: (925} 82 ,-6309 

Central V:aUey; 9090 Unio.n P k Way. Suite 113, ElkGr®.e, CA (.}5€l24 " Pi'l<lM: 1916) 686-5190 ., Filx; {916}686 5192 



e-mii t d[ nts4:cviccs@alpha-labs.com 

Corpor<.ll~: 201:S ' so;1..:.:t, Ukl,d,, CA 954 2 • Phi:.,r1t: [707} 46 0401 ,., f' • ; 007) q,& ,1'.267 
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Ceres Analytical Laboratory, Inc. 
4919 Windph1y Dr., Suite J 
El Don1do Hills, CA 95762 

May 23, 2016 

Alpha Analytical Laboratories, Inc. 
208 Mason St. 
Ckiah, CA 95482 

Ceres ID: 11002 

Enclosed please find the results for the one drinking water sample received on May 
19, 2016. This sample was analyzed for 2,3,7,S·TCDD by EPA method 1613B. 
Routine turn·around time was p1·ovided for thiA wol'k. 

This work was authorized under Alpha Analytical Laboratories' project# 16El535. 

The report consists ofa Cover Letter, Sample Inventory (Section I), Data Summary 
(Section IO, Sa mple Tracking (Section VI), and Qualifie1·s/Abbreviatio11s (Section 
VII). Raw Data (Section III) , Continuing Calibration (Section IV), and Initial 
Calibration (Section V) are available in a full report (.pdf format) upon request. 

If you have any questions regarding this report, please fee l free to contad me at 
(916)932·501 l. 

Sincerely, 

James M. Hedin 
Dil'ecw1· of Operations/CEO 
jhedin@,ceres· lab.com 







Quality Assurance Sample Date Received: NA
Method Blank QC Batch #: 1451 Date Extracted: 5/20/2016 

Matrix: Drinking Water ZB-5MS Analysis: 5/21/2016 
Project ID: 16E1535 Sample Size: 1.000 L 

Analyte Conc. (pg/L) Qualifiers Labeled Standards % R LCL-UCL Qualifiers 

2,3,7,8-TCDD DL= 2.06 13C-2378-TCDD 84.4 31-137

CRS
37Cl4-2378-TCDD 92.2 35-197

DL - Signifies Non-Detect (ND) at sample specific detection limit. 
EMPC - Estimated Maximum Possible Concentration due to ion abundance
             ratio failure. 
(a) - Lower control limit - Upper control limit 

Analyst: JMH Reviewed by: BS 



Quality Assurance Sample Date Received: NA
Ongoing Precision and Recovery QC Batch #: 1451 Date Extracted: 5/20/2016 

Matrix: Drinking Water ZB-5MS Analysis: 5/21/2016 
Project ID: 16E1535 Sample Size: 1.000 L 

Analyte Conc. (ng/mL) Limits (a) Labeled Standards % Rec. Limits (a) 

2,3,7,8-TCDD 8.32 7.3-14.6 13C-2378-TCDD 89.2 

CRS
37Cl4-2378-TCDD 89.5 

25-141

37-158

(a) Limits based on method acceptance criteria. 

Analyst: JMH Reviewed by: BS 



Alpha Analytical Laboratory, Inc. 
208 Mason St. 
Ukiah, CA 95482 

Client Sample ID: 16E1535-01 ESW-5-17-10:00 
Project ID: 16E1535 

Date Collected: 5/17/2016 
Time Collected: 10:00 AM 

Ceres Sample ID: 
QC Batch #: 

Matrix: 
Sample Size: 

11002-001
1451
Drinking Water 
1.004 L 

Date Received: 5/19/2016 
Date Extracted: 5/20/2016 

ZB-5MS Analysis: 5/21/2016 

Analyte Conc. (pg/L) Qualifiers Labeled Standards % R LCL-UCL Qualifiers 

2,3,7,8-TCDD DL= 1.88 13C-2378-TCDD 69.4 31-137

CRS
37Cl4-2378-TCDD 75.8 42-164

DL - Signifies Non-Detect (ND) at sample specific detection limit. 
EMPC - Estimated Maximum Possible Concentration due to ion abundance
             ratio failure. 
(a) - Lower control limit - Upper control limit 

Analyst: JMH Reviewed by: BS 





SENDING LA80RA1'0U)': 

Alpha Analyticnl Laboratories, Inc. 
208 .Mll$011 St. 
Ukiah. CA 95482 
Phone; (707)468-0<I0t 
Pwc: (107)46$-5267 
Projtot Mi!MG<r. Robbie C. Phillips 

Analysis 

SUDCONTRAC'J' OlU>Jffi 

Al11ha Anlllytit11I Lal>orntorir.s, fnr, 

l6E1535 

RECl)IV[NC 1.AllORATORY; 
Qrcs I.abs 
4919 Wfodplay Dr. 
El Oorndo Hills, CA 95762 
Pbont :(916) 912-5011 
fax: (916) 932-5017 
Tcrrns: Net 30 

Comments 

161'1S3S-01 ESW-S-17-10:00 fW•tcrJ Snmpl<d 05117/16 10:00 Po<ilk 

Dioxin 2378 TCl)I> OW 1613 06<'01/16 12t00 0~/17/17 t0:00 

CtNrta/n,,. S..ppllt~ 

IL Am\)er- lJnpm, (I\H) l L..Arnbcr• Unprcs, /Al} 

S>1!tn1NU11<:------/~/ ____ _ 

lh<t ID:-------+-------

/ $p(~i'11~111ttbtn---;---------

Emplo)'<d by: ___ _,,_/ ______ _ 

Sampler. ____ -f-/ _______ _ 
I 

1<Eb:ivr Hy 

tt.1-t11r ktctlv&IBy G.iio 
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ASBESTOS TEM LABORATORIES, INC.

Modified Drinking Water
Transmission Electron Microscopy

Analytical Report

Laboratory Job #  1288-01013

600 Bancroft Way, Ste. A 
Berkeley, CA  94710 

(510) 704-8930
FAX (510) 704-8429



Certified by 

CA DPH ELAP
ASBESTOS TEM LABORATORIES, INC Lab No. 1866

Jun 01 2016 

Robbie C. Phillips
Alpha Analytical Laboratories, Inc.
208 Mason Street
Ukiah, CA 95482

RE: LABORATORY JOB # 1288-01013
Transmission electron microscopy analytical results for 1 water sample(s).
Job Site:
Job No.: 16E1535

Enclosed please find results for the TEM analysis of one or more water samples. The analytical procedures were performed
according to a Modified EPA Method 100.2 which, while similar in analytical technique, does not meet or fulfill the rigorous
requirements of the EPA Drinking Water Standard for various reasons (i.e. hold time exceeded 48 hours, unrefrigerated shipping,
analytical sensitivity >0.2 MFL due to particulate overloading, etc.).

Prior to analysis, samples are checked for damage, disruption of any chain-of-custody seals, and completeness of accompanying
paperwork. If no problems are found, samples are then logged-in, each given a unique laboratory number, and a hard copy
containing all pertinent information is generated.  This, and all other relevant paper work are kept with each sample throughout the
analytical procedures to assure proper analysis.

Preparation of water samples is performed within a HEPA filtered, Class 100 air, laminar flow clean bench environment. Prior to
filtration, water sample containers are ultrasonicated, and if necessary, treated with UV light while and ozone gas for three hours to
kill and oxidize all organisms and organic materials contained in the water. An aliquot of the water sample is pipetted into a special
filtration apparatus where contained particulate is collected onto a mixed cellulose ester (MCE) or polycarbonate (PC) filter. The
filters are removed from the apparatus and dried. A portion of each sample filter is sectioned, placed onto a glass microscope slide,
and carbon coated.  The filters are further sectioned and placed carbon side up onto 200-mesh copper TEM sample grids in a solvent
bath until all filter material is dissolved.  The TEM grids are removed and placed into labeled grid storage boxes.

TEM analysis is performed on a Philips EM-300 or CM-12 transmission electron microscope operating at 80 or 100 kV. Initially,
the grid is scanned at low and medium magnifications to insure proper sample loading, and coherence of the carbon support film.
Then TEM grid openings are analyzed at a magnification of ~10,000X. All fibers >10 um in length and exhibiting an aspect ratio
>3:1 are analyzed.  Scanning continues until either 100 asbestiform fibers >10um in length are counted, 20 grid openings are
analyzed, or an analytical sensitivity of 0.2 million fibers per liter (MFL) is achieved. Analyzed fibers are subjected to detailed
morphological and selected area diffraction (SAED) analysis.  Fibers indicated as asbestos, or potentially asbestos, are further
analyzed by energy dispersive X-ray (EDX) analysis as needed.  The number of asbestos fibers detected, and other analytical
parameters, are then used to calculate the concentration of asbestos in MFL. The results are entered into a standard report format
and reviewed by the analyst and the laboratory manager before release to the client.

Sincerely Yours,

Laboratory Manager
A

--- These results relate only to the samples tested and must not bereproduced, except in full, with the approval of the laboratory.
This report must not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government. ---

600 Bancroft Way, Suite A  · Berkeley, CA 94710  · Ph. (510) 704-8930  · FAX (510) 704-8429
www.asbestostemlabs.com With Offices in Reno, NV (775) 359-3377



TRANSMISSION ELECTRON  MICROSCOPY
ANALYTICAL REPORT

Contact: Robbie C. Phillips

Report No.: 341142Address: Alpha Analytical Laboratories, Inc.
208 Mason Street Date: Jun-01-16
Ukiah, CA 95482

Total Samples Analyzed: 1
Job Site / 

Sample Collector:No. 16E1535

SAMPLE LOCATION/DESCRIPTION
CLIENT SAMPLE # 16E1535-01

ESQ-5-17
Laboratory Sample # 1288-01013-001

WATER SAMPLE DATA
May-17-16 10:00 amDate/Time Collected / 1 literVolume Submitted (ml)
May-19-16 11:22 amDate/Time Lab Received / 15Volume Filtered (ml)
May-19-16 10:09 amDate/Time Filtered / Filter & Pore Size MCE0.22

YESDate/Time Analyzed Jun-01-16 / 11:00 am UV/Ozone Treated:

IDENTIFIED STRUCTURES (>10um) CALCULATED ASBESTOS
STRUCTURE CONCENTRATION (>10um)ASBESTOS OTHER

CHRYS AMPH AMBIG NON-ASB CHRYS AMPH TOTAL

NSD NSD NSD < 0.2 MFL < 0.2 MFL < 0.2 MFLNSD

No Asbestos Detected Filter Loading: MODERATE

COMMENTS SAED Photo ID Nos.

TEM / ANALYTICAL PARAMETERS

Grid Openings Scanned at 10,000X 8 0.2 MFLAnalytical Sensitivity

Grid Opening Area (mm2) 0.0090 95% UCL 0.69 MFL

Scan Area (mm2) 0.0720 95% LCL 0 MFL

WATER SAMPLE LAB BLANK RESULTS
Lab ID# TLB-17470 0.01 MFLAnalytical Sensitivity

Grid Openings Scanned at 10,000X 8
<0.01 MFLAsbestos Structure ConcentrationVolume Filtered (ml) 300

NOTATION KEY
Chrys. - Chrysotile Asbestos 1 um = 1 micron = 0.001 mm Analyzed by Yang Zhang
Amph. - Amphibole Asbestos MFL = Millions of Fibers per Liter
NSD - No Structures Detected UCL = Upper Confidence Level
1 mm = 1 millimeter LCL = Lower Confidence Level Reviewed by Crystal Replogle

ASBESTOS TEM LABORATORIES, INC. 600 BANCROFT WAY, STE. A, BERKELEY, CA 94710(510) 704-8930
www.asbestostemlabs.com With Offices in Reno, NV (775) 359-3377
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June 3, 2016 

Alpha Analytical Laboratories, Inc. Lab ID : SP 1605717 
208 Mason St. 
Ukiah, CA 95482 

Customer :  2-20626 

Laboratory Report
 This Page is to be Stamped 

Introduction:  This report package contains total of 9 pages divided into 3 sections: 

Case Narrative (2 pages) : An overview of the work performed at FGL. 
Sample Results (2 pages) : Results for each sample submitted. 
Quality Control (5 pages) : Supporting Quality Control (QC) results. 

Case Narrative

This Case Narrative pertains to the following samples: 

Sample Description Date 
Sampled

Date 
Received FGL Lab ID # Matrix

ESW-5-17-10:00 05/17/2016 05/19/2016 SP 1605717-001 W

Sampling and Receipt Information: All samples were received in acceptable condition and within 
temperature requirements, unless noted on the Condition Upon Receipt (CUR) form. All samples arrived 
at 5 °C. All samples were prepared and analyzed within the method specified hold time. All samples 
were checked for pH if acid or base preservation is required (except for VOAs). For details of sample 
receipt information, please see the attached Chain of Custody and Condition Upon Receipt Form.  

Quality Control:  All samples were prepared and analyzed according to the following tables: 

Organic QC

505
05/20/2016:206932 All analysis quality controls are within established criteria, except:
The following note applies to Hexachlorocyclopentadiene:
360 CCV above Acceptance Range (AR). Samples which were non detect for this analyte were accepted.
05/20/2016:207219 All analysis quality controls are within established criteria, except:
The following note applies to Tetrachloro-m-xylene:
362 Surrogates are qualified on Control Chart Limits, these are CCV limits. See individual sample reports.

05/19/2016:205764 All preparation quality controls are within established criteria.

531.1 06/03/2016:207802 All analysis quality controls are within established criteria.

06/02/2016:206486 All preparation quality controls are within established criteria, except:
The following note applies to Aldicarb Sulfone/Sulfoxide, Oxamyl:
435 Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.

ENVIRONMENTAL  AGRICULTURAL 
Analytical Chemists 
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June 3, 2016 Lab ID : SP 1605717 
Alpha Analytical Laboratories, Inc. Customer : 2-20626 

Organic QC

548.1 05/27/2016:207526 All analysis quality controls are within established criteria.

05/19/2016:205874 All preparation quality controls are within established criteria.

Radio QC

900.0 05/30/2016:207789 All analysis quality controls are within established criteria.

05/26/2016:206157 All preparation quality controls are within established criteria.

Ra - 05 05/29/2016:207557 All analysis quality controls are within established criteria.

05/26/2016:206021 All preparation quality controls are within established criteria.

Certification::  I certify that this data package is in compliance with ELAP standards, both technically 
and for completeness, except for any conditions listed above. Release of the data contained in this data 
package is authorized by the Laboratory Director or his designee, as verified by the following electronic 
signature.  

KD:DMBDigitial Signature Stamp Y = 05.9

 Kelly A. Dunnahoo, B.S. 
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June 3, 2016 Lab ID : SP 1605717-001 
Customer ID : 2-20626 

Alpha Analytical Laboratories, Inc.
Sampled On : May 17, 2016-10:00 
Sampled By : Not Available 
Received On : May 19, 2016-11:15 

208 Mason St. 
Ukiah, CA 95482 

Matrix : Water 
Description : ESW-5-17-10:00 
Project : 16E1535  
 This Page is to be Stamped 

Sample Result - Organic
Sample Preparation Sample AnalysisConstituent Result PQL Units Note

Method Date/ID Method Date/ID
EPA 505AGT:1

Tetrachloro-m-xylene‡ 126 70-130 % 505 05/19/16:205764 505 05/20/16:207219

Alachlor ND 0.2 ug/L 505 05/19/16:205764 505 05/20/16:206932

Aldrin ND 0.075 ug/L 505 05/19/16:205764 505 05/20/16:206932

Chlordane ND 0.1 ug/L 505 05/19/16:205764 505 05/20/16:206932

Dieldrin ND 0.01 ug/L 505 05/19/16:205764 505 05/20/16:206932

Endrin ND 0.01 ug/L 505 05/19/16:205764 505 05/20/16:206932

Heptachlor ND 0.01 ug/L 505 05/19/16:205764 505 05/20/16:206932

Heptachlor Epoxide ND 0.01 ug/L 505 05/19/16:205764 505 05/20/16:206932

Hexachlorobenzene ND 0.01 ug/L 505 05/19/16:205764 505 05/20/16:206932

Hexachlorocyclopentadiene ND 0.1 ug/L 505 05/19/16:205764 505 05/20/16:206932

Lindane (Gamma BHC) ND 0.05 ug/L 505 05/19/16:205764 505 05/20/16:206932

Methoxychlor ND 0.1 ug/L 505 05/19/16:205764 505 05/20/16:206932

Toxaphene ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

PCB 1016 ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

PCB 1221 ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

PCB 1232 ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

PCB 1242 ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

PCB 1248 ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

PCB 1254 ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

PCB 1260 ND 0.5 ug/L 505 05/19/16:205764 505 05/20/16:206932

EPA 531.1AGT:1'8

Aldicarb ND 3 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

Aldicarb Sulfone ND 2 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

Aldicarb Sulfoxide ND 3 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

Carbaryl ND 5 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

Carbofuran ND 5 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

3-Hydroxycarbofuran ND 3 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

Methomyl ND 2 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

Oxamyl ND 5 ug/L 531.1 06/02/16:206486 531.1 06/03/16:207802

EPA 548.1AGT:1

Endothall ND 40 ug/L 548.1 05/19/16:205874 548.1 05/27/16:207526

ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (AGT) Amber Glass TFE-Cap, (P) Plastic Preservatives: Monochloracetic Buffer, HNO3 
pH < 2 ‡Surrogate. * PQL adjusted for dilution.
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June 3, 2016 Lab ID : SP 1605717-001 
Customer ID : 2-20626 

Alpha Analytical Laboratories, Inc.
Sampled On : May 17, 2016-10:00 
Sampled By : Not Available 
Received On : May 19, 2016-11:15 

208 Mason St. 
Ukiah, CA 95482 

Matrix : Water 
Description : ESW-5-17-10:00 
Project : 16E1535  
 This Page is to be Stamped 

Sample Result - Radio
Sample Preparation Sample AnalysisConstituent Result ± Error MDA Units MCL/AL

Method Date/ID Method Date/ID
Radio ChemistryP:1'5

Gross Alpha 0.818 ± 1.44 1.91 pCi/L 15/5 900.0 05/26/16-08:00 
2P1606157 900.0 05/30/16-07:00 

2A1607789

Ra 228 0.049 ± 0.560 0.200 pCi/L 2 Ra - 05 05/26/16-19:30 
2P1606021 Ra - 05 05/29/16-11:40 

2A1607557
ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (AGT) Amber Glass TFE-Cap, (P) Plastic Preservatives: Monochloracetic Buffer, HNO3 
pH < 2 * PQL adjusted for dilution.

MDA = Minimum Detectable Activity (Calculated at the 95% confidence level) = Data utilized by DHS to determine matrix interference.
MCL / AL = Maximum Contamination Level / Action Level. Alpha's Action Level of 5 pCi/L is based on the Assigned Value (AV).
AV = Assigned Value(Gross Alpha Result + (0.84 x Error)). CCR Section 64442: Drinking Water Compliance Note: Do the following
If Gross Alpha's (AV) exceeds 5 pCi/L run Uranium. If Gross Alpha's (AV) minus Uranium exceeds 5 pCi/L run Radium 226.

Drinking Water Compliance:
Gross Alpha (AV) minus Uranium is less than or equal to 15 pCi/L
Uranium is less than or equal to 20 pCi/L
Radium 226 + Radium 228 is less than or equal to 5 pCi/L

Note: Samples are held for 3-6 months prior to disposal.
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 This Page is to be Stamped 
June 3, 2016 Lab ID : SP 1605717 
Alpha Analytical Laboratories, Inc. Customer : 2-20626 

Quality Control - Organic

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Organic
Alachlor 505 05/19/16:205764JOM Blank ug/L ND <0.2 

LCS ug/L 5.802 88.5 % 84-135
MS ug/L 5.596 83.1 % 73-137

(SP 1605533-001) MSD ug/L 5.729 92.4 % 73-137
MSRPD ug/L 5.729 12.9% 30 

505 05/20/16:206932VRG CCV ug/L 100.0 111 % 70-130
CCV ug/L 100.0 89.5 % 70-130

Aldrin 505 05/19/16:205764JOM Blank ug/L ND <0.075 
LCS ug/L 0.5802 87.5 % 69-134
MS ug/L 0.5596 84.9 % 21-166

(SP 1605533-001) MSD ug/L 0.5729 90.3 % 21-166
MSRPD ug/L 5.729 8.5% 30 

505 05/20/16:206932VRG CCV ug/L 10.00 118 % 70-130
CCV ug/L 10.00 96.5 % 70-130

Chlordane 505 05/19/16:205764JOM Blank ug/L ND <0.1 
Dieldrin 505 05/19/16:205764JOM Blank ug/L ND <0.01 

LCS ug/L 0.5802 83.9 % 82-131
MS ug/L 0.5596 82.0 % 66-141

(SP 1605533-001) MSD ug/L 0.5729 84.4 % 66-141
MSRPD ug/L 5.729 5.2% 30 

505 05/20/16:206932VRG CCV ug/L 10.00 113 % 70-130
CCV ug/L 10.00 86.8 % 70-130

Endrin 505 05/19/16:205764JOM Blank ug/L ND <0.01 
LCS ug/L 0.5802 85.1 % 83-120
MS ug/L 0.5596 84.6 % 58-134

(SP 1605533-001) MSD ug/L 0.5729 87.4 % 58-134
MSRPD ug/L 5.729 5.6% 30 

505 05/20/16:206932VRG CCV ug/L 10.00 117 % 70-130
CCV ug/L 10.00 90.4 % 70-130

Heptachlor 505 05/19/16:205764JOM Blank ug/L ND <0.01 
LCS ug/L 0.5802 88.2 % 71-131
MS ug/L 0.5596 89.5 % 73-135

(SP 1605533-001) MSD ug/L 0.5729 93.4 % 73-135
MSRPD ug/L 5.729 6.6% 30 

505 05/20/16:206932VRG CCV ug/L 10.00 123 % 70-130
CCV ug/L 10.00 99.5 % 70-130

Heptachlor Epoxide 505 05/19/16:205764JOM Blank ug/L ND <0.01 
LCS ug/L 0.5802 89.0 % 75-129
MS ug/L 0.5596 85.8 % 65-134

(SP 1605533-001) MSD ug/L 0.5729 88.0 % 65-134
MSRPD ug/L 5.729 4.9% 30 

505 05/20/16:206932VRG CCV ug/L 10.00 118 % 70-130
CCV ug/L 10.00 90.4 % 70-130

Hexachlorobenzene 505 05/19/16:205764JOM Blank ug/L ND <0.01 
LCS ug/L 0.5802 88.6 % 69-134
MS ug/L 0.5596 85.8 % 71-136

(SP 1605533-001) MSD ug/L 0.5729 85.9 % 71-136
MSRPD ug/L 5.729 2.5% 30 

505 05/20/16:206932VRG CCV ug/L 10.00 116 % 70-130
CCV ug/L 10.00 90.2 % 70-130

Hexachlorocyclopentadiene 505 05/19/16:205764JOM Blank ug/L ND <0.1 
LCS ug/L 0.5802 94.3 % 48-144
MS ug/L 0.5596 87.1 % 60-152

(SP 1605533-001) MSD ug/L 0.5729 91.2 % 60-152
MSRPD ug/L 5.729 6.9% 30 

          

ENVIRONMENTAL  AGRICULTURAL 
Analytical Chemists 

Page 5 of 9 
Corporate Offices & Laboratory Office & Laboratory Office & Laboratory Office & Laboratory Office & Laboratory 



June 3, 2016 Lab ID : SP 1605717 
Alpha Analytical Laboratories, Inc. Customer : 2-20626 

Quality Control - Organic 

Constituent Method Date/ID Type Units Conc. QC Data DQO Note 

Organic 
Hexachlorocyclopentadiene 505 05/20/16:206932VRG CCV 

CCV 
ug/L 
ug/L 

10.00 
10.00 

133 % 
104 % 

70-130 
70-130 

360 

Lindane 505 05/19/16:205764JOM 

(SP 1605533-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.5802 
0.5596 
0.5729 
5.729 

ND 
92.3 % 
90.2 % 
89.2 % 
1.2% 

<0.05 
76-131 
72-132 
72-132 

30 
505 05/20/16:206932VRG CCV 

CCV 
ug/L 
ug/L 

10.00 
10.00 

124 % 
92.2 % 

70-130 
70-130 

Methoxychlor 505 05/19/16:205764JOM 

(SP 1605533-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

2.901 
2.798 
2.865 
5.729 

ND 
90.0 % 
89.1 % 
95.7 % 
9.5% 

<0.1 
73-137 
59-145 
59-145 

30 
505 05/20/16:206932VRG CCV 

CCV 
ug/L 
ug/L 

50.00 
50.00 

125 % 
99.9 % 

70-130 
70-130 

PCB 1016/1242 - 1 505 05/19/16:205764JOM Blank ug/L ND <0.5 
PCB 1221 - 1 505 05/19/16:205764JOM Blank ug/L ND <0.5 
PCB 1232 - 1 505 05/19/16:205764JOM Blank ug/L ND <0.5 
PCB 1242 505 05/19/16:205764JOM Blank ug/L ND <0.5 
PCB 1248 - 1 505 05/19/16:205764JOM Blank ug/L ND <0.5 
PCB 1254 - 1 505 05/19/16:205764JOM Blank ug/L ND <0.5 
PCB 1260 - 1 505 05/19/16:205764JOM Blank ug/L ND <0.5 
Tetrachloro-m-xylene 505 05/19/16:205764JOM 

(SP 1605533-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.144 
1.162 
1.120 
1.147 
5.729 

119 % 
118 % 
106 % 
117 % 
12.5% 

70-130 
70-130 

N/A 
N/A 
30.0 

505 05/20/16:207219VRG CCV 
CCV 

ug/L 
ug/L 

20.02 
20.02 

146 % 
111 % 

70-130 
70-130 

362 

Toxaphene 505 05/19/16:205764JOM Blank ug/L ND <0.5 
3-Hydroxycarbofuran 531.1 06/02/16:206486SG 

(VI 1641694-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 
20.00 

ND 
99.4 % 
76.0 % 
81.2 % 
6.6% 

<3 
80-120 
65-135 
65-135 

16.8 
531.1 06/03/16:207802SG CCV 

CCV 
ug/L 
ug/L 

10.00 
20.00 

113 % 
89.6 % 

80-120 
80-120 

Aldicarb 531.1 06/02/16:206486SG 

(VI 1641694-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 
20.00 

ND 
94.2 % 
92.8 % 
97.9 % 
5.4% 

<3 
80-120 
65-135 
65-135 

11.2 
531.1 06/03/16:207802SG CCV 

CCV 
ug/L 
ug/L 

10.00 
20.00 

120 % 
98.8 % 

80-120 
80-120 

Aldicarb Sulfone 531.1 06/03/16:207802SG CCV 
CCV 

ug/L 
ug/L 

10.00 
20.00 

92.2 % 
94.6 % 

80-120 
80-120 

Aldicarb Sulfone/Sulfoxide 531.1 06/02/16:206486SG 

(VI 1641694-001) 

Blank 
Blank 
LCS 
LCS 
MS 
MS 
MSD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 
20.00 
20.00 

ND 
ND 

104 % 
100 % 
94.6 % 
80.8 % 
107 % 

<2 
<3 

80-120 
80-120 
65-135 
65-135 
65-135 
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June 3, 2016 Lab ID : SP 1605717 
Alpha Analytical Laboratories, Inc. Customer : 2-20626 

Quality Control - Organic 

Constituent Method Date/ID Type Units Conc. QC Data DQO Note 

Organic 
Aldicarb Sulfone/Sulfoxide 531.1 (VI 1641694-001) MSD 

MSRPD 
MSRPD 

ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 

110 %
27.8% 
14.6% 

65-135 
7.28 
13.8 

435 
435 

Aldicarb Sulfoxide 531.1 06/03/16:207802SG CCV 
CCV 

ug/L 
ug/L 

10.00 
20.00 

104 %
100 %

80-120 
80-120 

Carbaryl 531.1 06/03/16:207802SG CCV 
CCV 

ug/L 
ug/L 

10.00 
20.00 

109 %
106 %

80-120 
80-120 

Carbaryl/Naphthol 531.1 06/02/16:206486SG 

(VI 1641694-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 
20.00 

ND 
99.6 %
99.4 %
106 %

1.4 

<5 
80-120 
65-135 
65-135 

5
Carbofuran 531.1 06/02/16:206486SG 

(VI 1641694-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 
20.00 

ND 
99.0 %
90.0 %
101 %

2.2 

<5 
80-120 
65-135 
65-135 

5
531.1 06/03/16:207802SG CCV 

CCV 
ug/L 
ug/L 

10.00 
20.00 

83.0 %
109 %

80-120 
80-120 

Methomyl 531.1 06/02/16:206486SG 

(VI 1641694-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 
20.00 

ND 
104 %
100 %
101 %
0.5% 

<2 
80-120 
65-135 
65-135 

53.1 
531.1 06/03/16:207802SG CCV 

CCV 
ug/L 
ug/L 

10.00 
20.00 

98.5 %
107 %

80-120 
80-120 

Oxamyl 531.1 06/02/16:206486SG 

(VI 1641694-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

20.00 
20.00 
20.00 
20.00 

ND 
90.6 %
122 %
86.8 %

7.0 

<5 
80-120 
65-135 
65-135 

5 435 
531.1 06/03/16:207802SG CCV 

CCV 
ug/L 
ug/L 

10.00 
20.00 

83.9 %
86.6 %

80-120 
80-120 

Endothall 548.1 05/19/16:205874SG 

(STK1635948-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

83.33 
83.33 
83.33 
83.33 

ND 
58.8 %
65.6 %
51.6 %

12 

<40 
30-96 
15-87 
15-87 

40 
548.1 05/27/16:207526SG CCV 

CCV 
ug/L 
ug/L 

2500 
1000 

116 %
115 %

70-130 
70-130 

Definition 
CCV : Continuing Calibration Verification - Analyzed to verify the instrument calibration is within criteria. 
Blank : Method Blank - Prepared to verify that the preparation process is not contributing contamination to the samples. 
LCS : Laboratory Control Standard/Sample - Prepared to verify that the preparation process is not affecting analyte recovery. 

: Matrix Spikes - A random sample is spiked with a known amount of analyte. The recoveries are an indication of how that sample MS matrix affects analyte recovery. 
: Matrix Spike Duplicate of MS/MSD pair - A random sample duplicate is spiked with a known amount of analyted. The recoveriesMSD are an indication of how that sample matrix affects analyte recovery. 
: MS/MSD Relative Percent Difference (RPD) - The MS relative percent difference is an indication of precision for the preparationMSRPD and analysis. 

ND : Non-detect - Result was below the DQO listed for the analyte. 
DQO : Data Quality Objective - This is the criteria against which the quality control data is compared. 
Explanation 
360 : CCV above Acceptance Range (AR). Samples which were non detect for this analyte were accepted. 

Page 7 of 9 



June 3, 2016 Lab ID : SP 1605717 
Alpha Analytical Laboratories, Inc. Customer : 2-20626 

Quality Control - Organic 

Explanation 
362 : Surrogates are qualified on Control Chart Limits, these are CCV limits. See individual sample reports. 
435 : Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery. 
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June 3, 2016 Lab ID : SP 1605717 
Alpha Analytical Laboratories, Inc. Customer : 2-20626 

Quality Control - Radio 

Constituent Method Date/ID Type Units Conc. QC Data DQO Note 

Radio 
Alpha 900.0 05/30/16:207789caa CCV 

CCB 
cpm 
cpm 

8661 42.1 %
0.100 

38 - 47 
0.18 

Gross Alpha 900.0 05/26/16:206157ELC 

(SP 1605903-001) 

Blank 
LCS 
MS 
MSD 
MSRPD 

pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 

107.4 
107.4 
107.4 
107.4 

1.12 
107 %
91.2 %
98.8 %
7.9% 

3
75-125 
60-140 
60-140 

30 
Beta Ra - 05 05/29/16:207557caa CCV 

CCB 
cpm 
cpm 

9051 97.8 %
0.3800 

88 - 107 
0.49 

Ra 228 Ra - 05 05/26/16:206021emv RgBlk 
LRS 
BS 
BSD 
BSRPD 

pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 

81.13 
81.13 
81.13 
81.13 

-0.05 
50.9 %
108 %
111 %
3.1% 

3
27-59 
75-125 
75-125 

25 
Definition 
CCV 
CCB 
Blank 
RgBlk 
LCS 
LRS 

MS 

MSD 

BS 

BSD 

MSRPD 

BSRPD 

DQO 

: Continuing Calibration Verification - Analyzed to verify the instrument calibration is within criteria. 
: Continuing Calibration Blank - Analyzed to verify the instrument baseline is within criteria. 
: Method Blank - Prepared to verify that the preparation process is not contributing contamination to the samples. 
: Method Reagent Blank - Prepared to correct for any reagent contributions to sample result. 
: Laboratory Control Standard/Sample - Prepared to verify that the preparation process is not affecting analyte recovery. 
: Laboratory Recovery Standard - Prepared to establish the batch recovery factor used in result calculations. 
: Matrix Spikes - A random sample is spiked with a known amount of analyte. The recoveries are an indication of how that sample 
matrix affects analyte recovery. 
: Matrix Spike Duplicate of MS/MSD pair - A random sample duplicate is spiked with a known amount of analyted. The recoveries 
are an indication of how that sample matrix affects analyte recovery. 
: Blank Spikes - A blank is spiked with a known amount of analyte. It is prepared to verify that the preparation process is not 
affecting analyte recovery. 
: Blank Spike Duplicate of BS/BSD pair - A blank duplicate is spiked with a known amount of analyte. It is prepared to verify that 
the preparation process is not affecting analyte recovery. 
: MS/MSD Relative Percent Difference (RPD) - The MS relative percent difference is an indication of precision for the preparation 
and analysis. 
: BS/BSD Relative Percent Difference (RPD) - The BS relative percent difference is an indication of precision for the preparation 
and analysis. 
: Data Quality Objective - This is the criteria against which the quality control data is compared. 
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Provide analysis for each of the compounds listed below: 

___ Well Water Analy . ..csc.ls'-•- ---

I Anions I Metals & Radionuclides I 
Alkolindy 230 mg/I. c.co, Antfmony <6.0 µg/LSb 

u pH 6.67 
•• Temperature 66 "F - ORP(e,IF) 4 mV Bicarbonate 280 mg/I. caco, TolaJ Arsenic 56.0 µg/1.As 
u Conductivity 458 µSiem carbonate <1.0 mg/l.Caco, Reduced As(lll) µg/LAsc-) 
~ DssclvedSofds 300 m9-'L 11JS Chloride 17 mg/LCI Copper <50 µgll. cu 
u 

Sosper,ded -· 
mg/L TSS fllloride 0.37 mgll.f ~on <100 µgJl Fe 

u Twtlid':y 354.0 N11J Nitrate <2.0 mg/I.HO, Lead <5.0 µg/L Pb 

Cations I Phosphate mg/l PO, IAanganese 750 µg/1. Un 
Hardness 12.0 mC)IL caco, "'Silica 87.0 mg/lSiO, Mercury <1.0 µg/L Hg 
Ammonia 0.30 n>Jl.'L NH, Sulfate 12 mg/\. so, Selenium <S.O µC)IL Se 

C8lc1wn 22 mg/L C8 Sulllde mg/LS ura.ntum µC)IL u 
Magnesium 15 mg/I. Mg mg/L _ _ Vanad.ium µg/L V 

Sod'rum 54 mg/I.Na mg/l_ µg/L_ 
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October 12, 2016 

Alpha Analytical Laboratories, Inc. Lab ID : SP 1611469 
208 Mason St. 
Ukiah, CA 95482 

Customer :  2-20626 

Laboratory Report
 This Page is to be Stamped 

Introduction:  This report package contains total of 3 pages divided into 3 sections: 

Case Narrative (1 pages) : An overview of the work performed at FGL. 
Sample Results (1 page) : Results for each sample submitted. 
Quality Control (1 page) : Supporting Quality Control (QC) results. 

Case Narrative

This Case Narrative pertains to the following samples: 

Sample Description Date 
Sampled

Date 
Received FGL Lab ID # Matrix

16I2103-01 ESW-9-21-15:00 09/21/2016 09/27/2016 SP 1611469-001 W

Sampling and Receipt Information: All samples were received in acceptable condition and within 
temperature requirements, unless noted on the Condition Upon Receipt (CUR) form. All samples arrived 
at 6 °C. All samples were prepared and analyzed within the method specified hold time. All samples 
were checked for pH if acid or base preservation is required (except for VOAs). For details of sample 
receipt information, please see the attached Chain of Custody and Condition Upon Receipt Form.  

Quality Control:  All samples were prepared and analyzed according to the following tables: 

Radio QC

900.0 10/06/2016:214631 All analysis quality controls are within established criteria.

10/04/2016:211974 All preparation quality controls are within established criteria, except:
The following note applies to Gross Alpha:
435 Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.

Certification::  I certify that this data package is in compliance with ELAP standards, both technically 
and for completeness, except for any conditions listed above. Release of the data contained in this data 
package is authorized by the Laboratory Director or his designee, as verified by the following electronic 
signature.  

KD:DMBDigitial Signature Stamp Y = 09.5

Corporate Offices & Laboratory Office & Laboratory Office & Laboratory Office & LaboratoryOffice & Laboratory

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

 Kelly A. Dunnahoo, B.S. 
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October 12, 2016 Lab ID : SP 1611469-001 
Customer ID : 2-20626 

Alpha Analytical Laboratories, Inc.
Sampled On : September 21, 2016-15:00 
Sampled By : Not Available 
Received On : September 27, 2016-11:40 

208 Mason St. 
Ukiah, CA 95482 

Matrix : Water 
Description : 16I2103-01 ESW-9-21-15:00 
Project : 16I2103  
 This Page is to be Stamped 

Sample Result - Radio
Sample Preparation Sample AnalysisConstituent Result ± Error MDA Units MCL/AL

Method Date/ID Method Date/ID
Radio ChemistryP:1

Gross Alpha 0.844 ± 1.40 1.75 pCi/L 15/5 900.0 10/04/16-14:55 
2P1611974 900.0 10/06/16-14:00 

2A1614631
ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (P) Plastic Preservatives: N/A * PQL adjusted for dilution.

MDA = Minimum Detectable Activity (Calculated at the 95% confidence level) = Data utilized by DHS to determine matrix interference.
MCL / AL = Maximum Contamination Level / Action Level. Alpha's Action Level of 5 pCi/L is based on the Assigned Value (AV).
AV = Assigned Value(Gross Alpha Result + (0.84 x Error)). CCR Section 64442: Drinking Water Compliance Note: Do the following
If Gross Alpha's (AV) exceeds 5 pCi/L run Uranium. If Gross Alpha's (AV) minus Uranium exceeds 5 pCi/L run Radium 226.

Drinking Water Compliance:
Gross Alpha (AV) minus Uranium is less than or equal to 15 pCi/L
Uranium is less than or equal to 20 pCi/L
Radium 226 + Radium 228 is less than or equal to 5 pCi/L

Note: Samples are held for 3-6 months prior to disposal.

ENVIRONMENTAL  AGRICULTURAL 
Analytical Chemists 
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 This Page is to be Stamped 
October 12, 2016 Lab ID : SP 1611469 
Alpha Analytical Laboratories, Inc. Customer : 2-20626 

Quality Control - Radio

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Radio
Alpha 900.0 10/06/16:214631caa CCV cpm 8567 42.4 % 39 - 48

CCB cpm 0.100 0.14
Gross Alpha 900.0 10/04/16:211974ELC Blank pCi/L 0.93 3

LCS pCi/L 107.4 95.6 % 75-125
MS pCi/L 107.4 148 % 60-140 435 

(SP 1611307-001) MSD pCi/L 107.4 132 % 60-140
MSRPD pCi/L 107.4 11.6% 30 

Definition
CCV : Continuing Calibration Verification - Analyzed to verify the instrument calibration is within criteria.
CCB : Continuing Calibration Blank - Analyzed to verify the instrument baseline is within criteria.
Blank : Method Blank - Prepared to verify that the preparation process is not contributing contamination to the samples.
LCS : Laboratory Control Standard/Sample - Prepared to verify that the preparation process is not affecting analyte recovery.

MS : Matrix Spikes - A random sample is spiked with a known amount of analyte. The recoveries are an indication of how that sample 
matrix affects analyte recovery.

MSD : Matrix Spike Duplicate of MS/MSD pair - A random sample duplicate is spiked with a known amount of analyted. The recoveries 
are an indication of how that sample matrix affects analyte recovery.

MSRPD : MS/MSD Relative Percent Difference (RPD) - The MS relative percent difference is an indication of precision for the preparation 
and analysis.

DQO : Data Quality Objective - This is the criteria against which the quality control data is compared.
Explanation
435 : Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.
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Appendix K 



Table A - Comprehesive Analytical Results 

Constituent Analytical 
Method 

Entire Well 
Pumping at 800 

gpm for 28 Hours 
May 17, 2016 

(mg/L1)

Upper Zone 
Pumping at 300 gpm 

for 8 Hours 
September 21, 2016 

(mg/L1)

Irrigation Well 
September 6, 
2016 (mg/L1)

State MCL 
Drinking Water 

Standard Units in 
mg/L (Unless 

Otherwise Noted) 

0.057 0.035 0.013 

0.860 0.910 1.5 



Constituent Analytical 
Method 

Entire Well 
Pumping at 800 

gpm for 28 Hours 
May 17, 2016 

(mg/L1)

Upper Zone 
Pumping at 300 gpm 

for 8 Hours 
September 21, 2016 

(mg/L1)

Irrigation Well 
September 6, 
2016 (mg/L1)

State MCL 
Drinking Water 

Standard Units in 
mg/L (Unless 

Otherwise Noted) 

0.15 

NA NA
NA NA
NA NA
NA NA

Notes
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GEOTECHNICAL DATA MEMORANDUM 

To: Curtis Lam, Principal 
HydroScience Engineers 
741 Allston Way 
Berkeley, California 94710 

From: Christian Rodil, E.I.T. & Kevin Loeb P.G., C.E.G. 
Cal Engineering & Geology, Inc. 
6455 Almaden Expwy., Suite 100 
San Jose, California 95120 

Date: 26 July 2022 

RE: Geotechnical Data Memorandum 
Windsor Wastewater Treatment System Project 
Windsor, California 
CE&G Document 220270.001 

INTRODUCTION 

Cal Engineering & Geology, Inc. (CE&G) has provided geotechnical engineering services to 
HydroScience Engineers for the Windsor Wastewater Treatment System Project located in 
Windsor, California. This geotechnical memorandum has been prepared to provide a 
summary of subsurface soil and groundwater conditions, as well as percolation rate data 
for the project site soils to be considered during the design and construction of the planned 
improvements. 

SCOPE OF SERVICES 

The purpose of CE&G’s geotechnical engineering services was to explore and evaluate the 
percolation potential of shallow subsurface soils in the planned percolation pond areas, 
around the project site as well as provide information on subsurface soils for use by the 
project designer. 

The scope of work completed for this study and memorandum included: 
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Completion of an office study to identify and evaluate relevant geologic and 
geotechnical information available for the site, including published geologic 
maps, and unpublished geotechnical information in our files regarding the site 
and vicinity. 

Geologic reconnaissance to observe current site conditions and to mark for 
Underground Service Alert (USA) utility clearance. 

Excavation of four test pits to visually classify subsurface soils and perform 
percolation testing. 

Laboratory testing to determine key engineering index properties of selected 
earth materials. 

Engineering analyses to evaluate percolation rates of on-site shallow soils. 

Preparation of this geotechnical data memorandum. 

SITE DESCRIPTION 

The project site is located at 222 E Shiloh Rd. in Windsor, California as shown in Figure 1, 
and is bounded by Old Redwood Highway on the west; East Shiloh Road on the north; a 
neighboring vineyard to the east; and Santa Rosa Mineral Gem Society to the south. The 
project site is divided by the northeast-southwest trending Pruitt Creek, which flows 
southwest. Most of the project site is comprised of vineyards with various access roads and 
a single dwelling unit and associated improvements as well as a storage structure near the 
eastern border. Elevations throughout the project site range from approximately 134 to 
160 feet above sea level with elevations decreasing from northeast to southwest. 

A topographic survey of the project site was prepared by HMH, Inc. and provided to us by 
HydroScience Engineers. The topographic survey as well as other site features are shown in 
the attached Site Plan (Figure 2). 

SITE GEOLOGY 

The general vicinity of the project site has been mapped several times, with geologic 
mapping having different emphases (e.g., Knudsen and others, 2000; Graymer and others, 
2006; and Witter and others, 2006). Knudsen and others (2000) mapped Quaternary 
geologic materials in detail for much of the San Francisco Bay Area.  Much of Knudsen and 
others’ mapping was incorporated or refined by Witter and others (2006).  For the 
purposes of the project, the Quaternary geologic mapping of Knudsen and others (2000), 

Pragmatic Expertise™ 
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refined by Witter and others (2006) is the most detailed and pertinent. The central and 
southwestern portions of the site are mapped as being underlain by Holocene to Latest 
Pleistocene aged basin deposits, which generally consist of poorly drained, clay-rich soils 
(Witter and others, 2006). The northern and eastern limits of the project site are mapped 
as being underlain by Holocene-aged alluvial fan deposits, which generally consist of 
varying amounts of sand, gravel, silt, and clay, and are moderately- to poorly-sorted and 
bedded (Witter and others, 2006). Historical stream channel deposits are mapped along 
the on-site Pruitt Creek area and are described as “loose, unconsolidated, poorly- to well-
sorted sand, gravel, and cobbles, with minor silt and clay” (Witter and others, 2006). 

NRCS SOIL SURVEY 

The U.S. Department of Agriculture Natural Resources Conservation Service (NRCS) Soil 
Survey was reviewed for the project area. The soil survey identifies general shallow soil 
materials that may be encountered within the upper few feet. The project site is shown on 
the NRCS soil map as being underlain by the following shallow soil materials: 

Huichica loam (HtA/HuB): Generally, extends to depths about 57 inches below 
grade. This unit is imperfectly drained, has a slow runoff class, and has very low to 
moderately low saturated hydraulic conductivity (Ksat) of 0.00 to 0.06 in/hr. 

Yolo silt loam (YsA): Generally, extends to depths about 65 inches below grade. This 
unit is well-drained, has a slow to medium runoff class, and has moderately high to 
high saturated hydraulic conductivity (Ksat) of 0.60 to 2.00 in/hr. 

Riverwash (RnA): Generally, consists of barren, coarse-textured, alluvial areas that 
are exposed along streams with low water levels and are subject to shifting during 
normal high-water levels. This unit is excessively drained and has high to very high 
saturated hydraulic conductivity (Ksat) of 5.95 to 19.98 in/hr. 

The attached Figure 4 shows the NRCS soil survey map for the project site. Further soil 
descriptions are included in Attachment C. 

REGIONAL GROUNDWATER 

Groundwater level data from the Sustainable Groundwater Management Act (SGMA) 
database, by the Department of Water Resources (DWR), was reviewed for a site located 
approximately 0.5 miles south of the project area. According to the database, depth to 
groundwater ranges from about 9 ft below ground surface (bgs) after wet seasons to about 
37 ft bgs after dryer seasons, between 2018 and early 2022. 
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FIELD EXPLORATION 

SITE RECONNAISSANCE 

CE&G performed field reconnaissance of the site on April 4, 2022, in advance of performing 
the test pits and percolation testing.  Site reconnaissance consisted of photographic 
documentation of the project site and identifying and marking the test pit locations for 
utility clearance by Underground Service Alert (USA). The test pit locations were also 
cleared by a private utility locator. 

SUBSURFACE EXPLORATIONS 

Scope of Explorations 

Our field explorations included excavating four test pits in the vicinity of the planned 
percolation ponds and/or leach fields. The test pits were excavated by Houck’s Grading on 
April 11, 2022, using a mini excavator equipped with 12-inch and 24-inch-wide buckets. 
The test pits were excavated to a depth of 5 feet bgs. An additional 12-inch by 12-inch hole 
was hand-excavated at the bottom of each test pit to approximately 6 feet bgs for 
percolation testing, which is further described in the Percolation Testing Section of this 
memorandum. Test pit locations were selected by HydroScience Engineers and are shown 
in Figure 2. 

Logging and Sampling 

The materials encountered in the test pits were logged in the field by a CE&G engineer.  The 
soil was visually classified in the field, office, and laboratory according to the Unified Soil 
Classification System (USCS) in general accordance with ASTM D2487 and D2488. 

Soil samples obtained from the test pits were packaged and sealed in the field to reduce the 
potential for moisture loss. The samples were taken to CE&G’s local laboratory for further 
analysis and storage. 

LABORATORY TESTING 

Laboratory testing was performed to obtain information regarding the physical and index 
properties of selected samples recovered from the test pits.  Tests performed included 
grain size distribution and Atterberg limits. Tests were completed in general conformance 
with applicable ASTM standards. The results of the laboratory tests are summarized on the 
test pit logs in Attachment B and are included in Attachment C. 

Pragmatic Expertise™ 
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SOIL CONDITIONS ENCOUNTERED 

Alluvial deposits were encountered in each test pit to the maximum depth explored of 
6 feet. The encountered alluvium within the upper four feet of test pits P-1, P-2, and P-3 
primarily consists of lean clays with varying amounts of sand, silt, and gravel and 
occasional silty sand layers. Shallow soils encountered in test pit P-4 are more granular and 
consist of moist to wet silty sand, clayey gravel, and clayey sand from 0 to 5 feet below the 
ground surface. Sandy lean clay and lean clay with sand was encountered in each of the 
four test pits from approximately 5 to 6 feet below ground surface. 

For a more detailed description of the encountered soils, the test pit logs, and laboratory 
test results are included in Attachments B and C. 

GROUNDWATER CONDITIONS ENCOUNTERED 

Perched groundwater was encountered at approximately 2 feet bgs in test pit P-4. 
Groundwater was not encountered in test pits P-1, P-2, or P-3. 

PERCOLATION TESTING 

Percolation testing was performed by CE&G on April 12 and 13, 2022, at three locations on 
the project site, selected by HydroScience Engineers. The three percolation tests were 
designated as P-1, P-2 and P-3, and their approximate locations are shown in Figure 2. Soil 
samples were collected from each percolation testing zones (depth of 5 to 6 feet) for 
laboratory analysis. 

The previously discussed test pits were utilized to perform the percolation tests in general 
conformance with Regional Water Quality Control Board Basin Plan percolation testing 
guidelines for OTWS sites. Percolation testing was only performed in 3 of the 4 test pits due 
to perched groundwater seeping into and filling the bottom 6 inches of test pit P-4. 

Preparation for the percolation tests consisted of excavating a 12-inch diameter by 12-inch 
deep hole into the bottom of each test pit and continuously presoaking the test holes for 12 
hours. Starting 24-hours after beginning the initial presoak, the test holes were again 
presoaked for one additional hour by continuously adding water to maintain a constant 
head of 12 inches within the test hole. Once the presoaking was completed, the testing 
began with 12 inches of water above the bottom of the hole. Water level drops were then 
measured and recorded at varying time intervals for the observed rate of percolation. Upon 
completion of the percolation testing, the test pits were backfilled with the stockpiled soil 
and compacted using the excavator bucket. 
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Data plots showing the recorded cumulative water level drops versus time are shown on 
Charts 1, 2, and 3 for tests P-1, P-2, and P-3, respectively. The average slopes of the 
recorded values were used to calculate the percolation rates for each percolation test. The 
calculated percolation rates are listed in Table 1.  

Chart 2 – Percolation Testing Measurements for P-1 

 

Chart 2 – Percolation Testing Measurements for P-2 
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Chart 3 – Percolation Testing Measurements for P-3 
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Table 1 – Percolation Rate Data 

Infiltration 
Test ID Soil Type 

Average 
Percolation Rate 
(in/hr) 

Average 
Percolation Rate 
(in/min) 

P-1 Sandy Lean Clay 0.0 0.000 
P-2 Sandy Lean Clay 0.2 0.003 
P-3 Sandy Lean Clay 0.2 0.003 

NRCS* -- 0.00 to 0.06 --
*NRCS saturated hydraulic conductivity (Ksat) values for shallow soils within the site vicinity. 

CONCLUSIONS 

CE&G has performed data research and field explorations to characterize the subsurface 
soil and groundwater conditions, including percolation rates of shallow soils for the 
Windsor Wastewater Treatment System Project. A summary of infiltration rates is 
presented in Table 1. 

In our judgment, percolation rates ranging from 0.00 to 0.2 in/hr are recommended for the 
sandy lean clay soils encountered from approximately 5 to 6 feet below the ground surface. 
Percolation testing of P-4 was unsuccessful due to the presence of perched groundwater. 
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LIMITATIONS 

The information presented in this memorandum is based upon information provided to us 
regarding the project, subsurface conditions encountered at the exploration locations, our 
reconnaissance, and professional judgment. 

The information provided in this report and on the test pit logs should be provided to the 
engineer for design of the proposed improvements. 

We have employed accepted geologic and geotechnical engineering procedures, and our 
professional opinions and conclusions are made in accordance with generally accepted 
geotechnical engineering principles and practices.  This standard is in lieu of all warranties, 
either expressed or implied. 

The locations of the exploratory test pits were determined by using a handheld GPS, and 
tape and compass methods from established site features and are considered to be 
approximate. Site conditions described in the text of this report are those existing at the 
time of our last field exploration and reconnaissance in April 2022 and are not necessarily 
representative of the site conditions at other times or locations. 

Unanticipated soil conditions are frequently encountered during construction and cannot 
be fully determined by a limited number of subsurface exploration locations.  Additional 
expenditures may be required during the construction phases of the project as conditions 
vary.  If it is found during construction that subsurface conditions differ from those 
described on the exploratory logs, then the findings presented in this report shall be 
considered invalid, unless the changes are reviewed and the findings modified and 
approved in writing by Cal Engineering & Geology, Inc. 

The evaluation or identification of the potential presence of hazardous materials at the site 
was not requested and is beyond the scope of this project.  If you have any questions 
regarding this report, or if we may be of further service, please contact us. 
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