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1 Introduction 
The Sierra Park Water Company (SPWC) owns and operates the public water system at the Sierra Park 

community located in Tuolumne County, CA off of State Route 108, refer to Figure 1-1.  SPWC provides 

water service for approximately 300 residents of the Sierra Park community. The community consists 

mainly of seasonal and intermittent residents, as most of the residences are vacation homes, with some 

full-time residents, a clubhouse and an irrigated service area.  

 

A Decision Resolving a Complaint and Authorizing a Certificate of Public Convenience and Necessity 

(CPCN) as Modified (Decision No. D. 16-01-047) was issued by the California Public Utilities Commission 

(CPUC) on January 29, 2016 conditionally granting a CPCN to SPWC.  Compliant with the Orders of the 

CPUC DWA Final Report recommendation, Black Water Consulting Engineers Inc. (Black Water) has been 

retained by the SPWC to complete this engineering report in order to: 1) complete an assessment of the 

existing water system to identify any existing supply, storage, and distribution system deficiencies or 

compliance issues; 2) recommend capital improvement projects for the existing system including new 

system upgrades to accommodate existing and future demands; and 3) develop annual revenue 

requirements and rate design based on the existing rate structure and capital budget estimates. 
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2 Background 
Background information regarding the regulatory requirements, existing water system, and water 

quality are provided in this section for reference. 

 

2.1 Regulatory Requirements 
The SPWC community water system operates under State Water Resources Control Board (SWRCB) 

Division of Drinking Water, Domestic Water Supply Permit Number 03-11-13P-015 (Permit) , Public 

Water System No. CA 5510016. The Permit was issued on July 19, 2013, when regulatory ownership of 

the water system was acquired by SPWC from Odd Fellows Sierra Recreation Association.  The SPWC 

community water system was previously permitted under Permit No. 03-11-11P-002, issued February 

28, 2011. The Permit establishes the monitoring and reporting requirements for production and safety 

of the water system supply, as well as monitoring and reporting requirements and standards for water 

quality. The Permit is included in Appendix A. 

 

SPWC is subject to CPUC jurisdiction and regulation as Class-D small water utility providing water service 

to the Sierra Park community.  The CPUC’s Division of Water and Audits (DWA) issues a staff report on  

April 15, 2015, based on review of a joint Application by Odd Fellows Sierra Recreation Association and 

SPWC for a CPCN to operate a Public Utility Water System near Long Barn, Tuolumne County, California 

and to establish rates for service.  The staff reviewed revenue requirements and expenses for previous 

years and provided recommendations to the SPWC for adjustments to revenue requirements.  

Additional recommendations relevant to this engineering report included hiring an engineering 

consultant to evaluate the existing water system and prioritize capital improvement projects needed to 

maintain the system to determine revenue requirements for future years. The CPNC is included in 

Appendix B. 

 

2.2 Existing Water Facilities and Operations  
The existing SPWC water system serves a population of approximately 300 residents through 364 service 

connections. However, not all service connections are in continuous use throughout the entire year as 

the Sierra Park community consists of residences that are used for vacation homes with less than 50 

residences occupied continuously year-round.   

 

2.2.1 Water Sources, Storage and Distribution System 

The water supply for domestic and fire flow is supplied from two active groundwater well supply sources 

(Well No. 5 and Well No. 6) and six storage tanks with a combined capacity of 303,000 gallons.  

Groundwater is pumped through the distribution system via 4-inch diameter water pipelines to fill the 

storage tanks. Well pumps are operated manually, in alternating sequence, to maintain the level in the 

tanks to supply the distribution system demand and maintain system pressures.  A 6-inch water main 

connects the discharge piping between both well sites.  Manual operation of valves allows isolation of 

each well from the system when water supply is alternated between each well.  

  

Previous water sources used by the community included four wells (Well No. 1, Well No. 2, Well No. 3, 

and Well No. 4) and one unnamed spring.  Well No. 1-4 have been abandoned and destroyed.  The 

spring has also been abandoned.   Abandonment of other previous well sources and the spring was 

triggered by high levels of iron and manganese, per SPWC staff. Documentation of water rights for the 

unnamed spring is included in Appendix C.  Figure 2-1 presents a schematic of the water distribution 

system. 
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Table 2-1 summarizes the active groundwater well pump capacities, and site and equipment details.  

 

Table 2-1 - Active Water Sources 

Source 
Capacity 

(gpm) 
Year Drilled 

 
Pump Type 

Year Pump 
Installed 

Pump 
 Motor (HP) 

Well No. 5 55 1986 Submersible 1986 10 

Well No. 6 100  1996 Submersible 2014 15 

 

2.2.1.1 Well Site No. 5 

Well site No. 5 is located on Jordan Way West. Well No. 5 was 

drilled in 1986. The total well depth is 350 feet.  The borehole 

contains a 12-inch diameter, 10-inch diameter, and 7-inch 

diameter steel casing from 0 to 34 feet, 0 to 86 feet, and 0 to 146 

feet, respectively. The 7-inch diameter casing is perforated from 

95 feet to 140 feet. The well has a cement and bentonite annular 

seal to a depth of 90 feet and a gravel pack from 90 to 145 feet. 

 

The well is equipped with a submersible pump and 10-HP 

constant speed motor capable of pumping approximately 55 

gpm. The make and manufacture of the pump is unknown. The 

well discharge piping includes a check valve and flow meter. The 

well is also equipped with a 3/4-inch diameter sounding tube and 

sample tap. Power supply to the site is 230-V, 3-Phase.   

 

The well, discharge piping, and electrical controls are housed in a 

permanent wood framed building.   

 

Well No. 5 is operated manually, in alternating sequence with 

Well No. 6. The well is equipped with a run timer to allow the 

operator to schedule operation of the well to maintain tank 

levels, as needed. Water is distributed to the system via a 4-inch 

diameter water main. 

 

Recent water quality violations for exceedance of secondary 

maximum contaminant levels (MCL) of 0.05 mg/L for manganese 

occurred during one reporting quarter in 2014, all reporting 

quarters in 2015, and one reporting quarter in 2016.   

2.2.1.2 Well Site No. 6 

Well site No. 6 is located on Jordan Way West, just south of Well 

Site No. 5. Well No. 6 was drilled in 1996. The total well depth is 

403 feet.  The borehole contains a 12-inch diameter and an 8-

inch diameter steel casing from 0 to 55 feet and 0 to 78 feet, 

respectively with no perforations. The well has a cement annular 

seal to a depth of 50 feet and no gravel pack. The well completion report is included in Appendix D.  

Figure 2-2 - Well Site No. 5 

Figure 2-3 - Well No. 5 
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The well is equipped with a Berkeley Model 6T15-115 

submersible pump and 15-HP constant speed motor capable of 

pumping approximately 100 gpm.  The well discharge piping 

includes a check valve and flow meter.  The well is also equipped 

with a 3/4-inch diameter sounding tube. Power supply to the site 

is 230-V, 3-Phase. The pump was installed in 2014 when there 

were mechanical issues with fuses blowing at the site that was 

attributed to the well pump. 

 

Well No. 6 is operated manually, in alternating sequence with 

Well No. 5. The well is equipped with a run timer to allow the 

operator to schedule operation of the well to maintain tank 

levels, as needed. Water is distributed to the system via a 6-inch 

diameter water main. 

 

Recent water quality violations for exceedance of secondary MCL 

of 0.05 mg/L for manganese occurred during one reporting 

quarter in 2014, all reporting quarters in 2015, and one 

reporting quarter in 2016.   

 

2.2.1.3 Storage 

There are a total of six storage tanks at two tank sites with a 

combined storage volume of 303,000 gallons which provides 

working pressures for the system based on tank levels.  

Water supplied from the wells are pumped through the 

distribution system and stored in the tanks.  The 210,000 

gallon storage tank is located off Isaac Road at the southeast 

end of the distribution system. The other tank site is located off David Drive at the northeast end of the 

distribution system and has five storage tanks, one 43,000 gallon storage tank and four 12,500 gallon 

storage tanks.  Table 2-2 presents a summary of the storage tank data. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-4 - Well No. 6 Site 

Figure 2-5 - Well No. 6 

Figure 2-7 - 210,000 gal Storage Tank Figure 2-6 - 12,500 gal (4) and 43,000 gal Storage Tanks 
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Table 2-2 - Storage Tank Data 

Tank Type 
Volume 

(gal) 
Year 

Constructed 
Diameter 

(ft) 
Height 

(ft) 

Tank Base 
Elevation 

(ft)[6] 

Tank Top 
Elevation 

(ft.) 

1 Welded Steel, 

On Grade 

12,500 1993 12 16 4768 4784 

2 Welded Steel, 

On Grade 

12,500 1993 12 16 4768 4784 

3 Welded Steel, 

On Grade 

12,500 1993 12 16 4768 4784 

4 Welded Steel, 

On Grade 

12,500 1993 12 16 4768 4784 

5 Bolted Steel, 

On Grade 

43,000 1993 21 16 4768 4784 

6 Welded Steel, 

On Grade 

210,000 1999 38 24 4762 4786 

 

In 2010, all storage tanks were inspected and the findings were reported in separate reports for each 

tank and all recommended maintenance improvements were completed in July 2015.  The storage tanks 

were recently inspected in 2016 and no additional maintenance was recommended.  Appendix E 

includes the 2010 tank inspection reports.     

2.2.1.4 Distribution System  

The water distribution system consists of approximately 25,650 linear feet of 4-inch diameter water 

pipeline and 500 linear feet of 6-inch diameter water pipeline. Service laterals for up to four residential 

lots, common areas, and irrigated areas consist of 2-inch diameter water pipelines.  The 2-inch and 4-

inch diameter water pipelines are Schedule 40 PVC and were installed in 1972. The 6-inch diameter 

water pipelines are Class 150 C-900 PVC installed in 1996.  

 

The distribution system includes isolation valves and 44 hydrants.  The system hydrants are mainly 2-

1/2-inch diameter wet standpipe hydrants. In 2014, SPWC replaced isolation valves on the western side 

of the system. The replaced valves were 4-inch diameter plastic ball valves and were inoperable. When 

the valves were replaced, nine dry barrel wharf hydrants were also installed in order to improve system 

reliability and response time, as accessibility to the standpipe hydrants is limited.  The standpipe hydrant 

activation valves are located in valve boxes, most of which are hard to locate due to dirt and debris and 

snow coverage during winter months.  Limited access to water valves increases staff response time to 

shut off water service in case of emergency or contamination situations. Additionally, during the winter 

months ice forms in the standpipes affecting operation of the hydrant.  The new wharf hydrants are 2-

1/4-inch in diameter and were installed to provide a more reliable source for fire flow during an 

emergency. 

 

Other maintenance repairs included replacement of one 6-inch diameter isolation valve and valves on 

the 2-inch diameter service laterals.  
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2.2.2 Existing and Future Water Demand 

Water demands for the community are based on water usage data from monthly well production totals.  

The Sierra Park community, being mostly a seasonal vacation community, experiences the highest 

demands during the months of July through September. Using the highest monthly production 

recordings from the last 10 years from January 2006 to December 2015, consistent with CCR Title 22, 

Chapter 16 § 64554.(b)(2),the average day demand (ADD) for the Sierra Park Community is calculated to 

be approximately 60,595 gpd. Maximum day demands (MDD) are estimated to be 150 percent of ADD 

and peak hour demands (PHD) are estimated to be 150 percent of MDD. Table 2-3 summarizes the 

estimated water demands for the community. 

 

Table 2-3 - Summary of Demands 

Average Day Demanda,b Maximum Day Demanda,c Peak Hour Demanda,d 

gpd gpm gpd gpm gpd gpm 

60,595 42.1 90,892 63.1 136,339 94.7 
a
CCR Title 22, Chapter 16 § 64554.b(2). 

b
Highest monthly production – August 2006. 

c
Maximum day demand is 1.5 times the average day demand. 

d
Peak hour demand is 2.25 times the average day demand. 

 

The maximum number of service connections to be served by the water system based on the maximum 

number of developable lots is 364. Currently, most of the lots are developed, and some lots are shared 

by a single owner. The estimated MDD was based on the highest production month during August 2006. 

Since 2006, the highest production months have been 15 to 40 percent lower in more recent years.  It is 

assumed that the calculated MDD for the existing water system, based on the highest production month 

in August 2006, is the highest demand for the water system for existing and future conditions. With 

reduced water usage as a result of conservation requirements and low use water fixture requirements 

for new development, it is not anticipated that development of undeveloped lots within the community 

will increase water demands in the system.  
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3 Condition Assessment and System Deficiencies 
This section includes a condition assessment of the existing system facilities and identifies system 

deficiencies related to water quality, capacity, and operation. 

 

3.1 Water Quality 
Historically, exceedance of the manganese secondary MCL has been a consistent issue for groundwater 

sources for the water system. Additionally, exceedance of the iron secondary MCL has also occurred.   

 

Well No. 5 and Well No. 6 have consistently violated secondary MCLs for manganese. High levels of 

manganese above the secondary MCL may result in poor water quality, specifically black to brown color, 

black staining, and a bitter metallic taste, although the water is not unsafe for consumption or use.    

High levels of iron above the secondary MCL may result in poor water quality, specifically rusty color, 

sediment, metallic taste, and reddish or orange staining, although the water is not unsafe for 

consumption or use. Table 3-1 summarizes the historical analysis results for iron and manganese MCL 

exceedances at Well No. 5 and Well No. 6.  

 

Table 3-1 - Iron and Manganese MCL Exceedances 

Analyte 

Name 

Sampling 

Date 

Analysis 

Result, 

mg/L 

MCL, 

mg/L 

Analyte 

Name 

Sampling 

Date 

Analysis 

Results, 

mg/L 

MCL, 

mg/L 

Well No. 5    Well No. 6       

Iron 11/9/1999 0.726 0.3 Iron 7/23/2012 0.546 0.3 

Iron 9/28/2005 0.553 0.3 Manganese 9/28/2005 0.284 0.05 

Manganese 12/5/1989 0.117 0.05 Manganese 6/10/2009 0.205 0.05 

Manganese 11/9/1999 0.246 0.05 Manganese 7/8/2009 0.252 0.05 

Manganese 6/18/2002 0.2 0.05 Manganese 10/26/2010 0.328 0.05 

Manganese 9/28/2005 0.165 0.05 Manganese 7/23/2012 0.376 0.05 

Manganese 6/10/2009 0.159 0.05 Manganese 5/23/2013 0.297 0.05 

Manganese 7/8/2009 0.173 0.05 Manganese 9/25/2013 0.307 0.05 

Manganese 10/28/2010 0.192 0.05 Manganese 2/12/2014 0.202 0.05 

Manganese 7/23/2012 0.264 0.05 Manganese 9/17/2014 0.348 0.05 

Manganese 5/30/2013 0.174 0.05 Manganese 11/24/2014 0.17 0.05 

Manganese 9/25/2013 0.186 0.05 Manganese 3/4/2015 0.224 0.05 

Manganese 5/21/2014 0.141 0.05 Manganese 6/10/2015 0.463 0.05 

Manganese 11/24/2014 0.125 0.05 Manganese 9/29/2015 0.294 0.05 

Manganese 3/4/2015 0.129 0.05 Manganese 11/18/2015 0.327 0.05 

Manganese 6/10/2015 0.28 0.05 Manganese 2/10/2016 0.252 0.05 

Manganese 9/29/2015 0.167 0.05 Manganese 5/18/2016 0.292 0.05 

Manganese 11/18/2015 0.201 0.05 Manganese 8/30/2016 0.161 0.05 

Manganese 2/10/2016 0.161 0.05        

Manganese 5/18/2016 0.175 0.05        

Manganese 8/30/2016 0.263 0.05        
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Table 3-2 lists violations issued for manganese exceedances since 2013. Appendix F includes the March 

24, 2015, SWRCB Enforcement Letter citing the violations. 

 

Table 3-2 - Manganese MCL Exceedance Violations 

Sample Date  

Analysis 

Result, 

mg/L Violation  Analyte Name 

Well No. 5        

5/30/2013 0.174 §64449 SECONDARY MCL Manganese 

9/25/2013 0.186 §64449 SECONDARY MCL Manganese 

5/21/2014 0.141 §64449 SECONDARY MCL Manganese 

11/24/2014 0.125 §64449 SECONDARY MCL Manganese 

Well No. 6       

5/30/2013 0.297 §64449 SECONDARY MCL Manganese 

9/25/2013 0.307 §64449 SECONDARY MCL Manganese 

9/14/2014 0.348 §64449 SECONDARY MCL Manganese 

11/24/2014 0.170 §64449 SECONDARY MCL Manganese 

 

3.2 Source and Storage Capacity  
The Sierra Park Community water system shall have the capacity to meet the system maximum day 

demand (MDD), per California Code of Regulations (CCR) Title 22, Chapter 16 § 64554.  Systems with less 

than 1,000 service connections shall have storage capacity equal to or greater than MDD.  

 

3.2.1 Source Capacity 

Community water systems are required to meet the system maximum day demand with the largest 

water source off-line during a regular ‘non-conservation year’. The largest water source in the system is 

Well No. 6. The reliable capacity of the system with Well No. 6 inactive is reduced to 55 gpm, the 

capacity of Well No. 5.  Table 3-3 presents the maximum day demands for the previous 10 years. 

 

Table 3-3 - Summary of Water Usage 

Year Max. Day Usage (gpm)a 

2006 63.1 

2007 53.8 

2008 44.4 

2009 42.7 

2010 54.1 

2011 45.7 

2012 46.7 

2013 43.7 

2014 37.9 

2015 40.9 
a
Based on maximum month production. 
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The maximum day demand for the year 2015 was approximately 40.9 gpm.  The current system has 

sufficient capacity to meet the maximum day demand based on the 2015 usage data. If maximum day 

demands return to usage rates similar to the 2006 demands, the system will not be compliant with 

permit requirements.  However, a demand of 63.1 gpm is not likely a realistic demand value due to poor 

record keeping during 2006, per SPWC staff. 

 

The significant reduction in the maximum day demands since 2006 can be attributed to a downturn in 

the economy, and, in more recent years, State mandated water conservation efforts. Due to the nature 

of the community being a seasonal vacation community, the population of the community during high 

demand months may fluctuate as a result of the economy. A declining economy from 2006 likely had an 

effect on the population of vacationers in the past 10 years, resulting in a decrease in water usage. 

Further decreased water usage in the past 5 years is likely a result of the State mandated water 

conservation efforts implemented by SPWC.  Considering a ‘normal’ year, the system capacity would be 

insufficient to meet maximum day demands with Well No. 6 inactive. Normal years are considered years 

when the SPWC mandated conservation program is not in place.  

 

Monitoring of water usage and demands is essential to determining the actual MDD for the system in 

order to evaluate if the existing source capacity is sufficient. Installation of water meters on service 

laterals would allow SPWC to monitor customer water usage.  

 

3.2.2 Storage Capacity 

Typically, storage capacity should be sufficient to meet MDD and fire flow demands in the system, 

simultaneously. The existing total system storage capacity is 303,000 gallons. With a MDD of 63.1 gpm, 

the total volume of storage required is 90,864 gallons. The existing system storage is sufficient to meet 

the MDD.  

 

Per the County of Tuolumne Fire Prevention Department, the required fire flow for the water system is 

1,000 gpm for a duration of one hour compliant with Section B105.1 of the California Fire Code for one 

or two-family dwellings less than 3,600 square feet . The storage volume required to supply the required 

fire flow is 60,000 gallons. With a MDD storage requirement of 90,864 gallons and a fire storage 

requirement of 60,000 gallons for a duration of one hour, a total of 150,864 gallons is required to meet 

MDD and the fire flow demand. The existing storage capacity of 303,000 gallons is sufficient to meet 

MDD and fire flow demands of 150,864 gallons.  

 

3.3 Distribution System and Operations 
Evaluation of the distribution system and operations considers the ability of the system to meet system 

demands, maintain adequate service pressures, and provide efficient, safe, and reliable water service. 

Improving system operations is essential in order to reduce maintenance issues, identify potential 

problems before an emergency occurs, ensure that system demands and pressures are maintained, and 

provide reasonable emergency response times.  The following distribution system deficiencies that 

affect system operations were identified: 

 

• Undersized distribution system pipelines and hydrants and inoperable valves.  

• No remote monitoring for storage tank levels and well operation. 
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3.3.1 Distribution Pipelines, Valves, and Hydrants 

As discussed in Section 1, the water distribution system consists mainly of 4-inch diameter water 

pipelines water pipelines with 2-1/2-inch diameter hydrants. Typically, a minimum of 6-inch diameter 

water mains and standard hydrants are required in order to supply the required fire flow of 1,000 gpm 

out of a single hydrant while maintaining a minimum pressure of 20 psi throughout the system, per the 

2013 California Fire Code Section B105.1. In 2014, a fire flow test was conducted by County of Tuolumne 

Fire Prevention staff. The fire flow test was conducted at two hydrants, one at the highest elevation in 

the system on Rebekah Road and one at the lowest elevation in the system on Jordan Way West. Results 

of the fire flow test showed that the maximum flow rate available at Jordan Way West while 

maintaining 20 psi at the hydrant is 455 gpm.  There was insufficient pressure at the Rebekah Road 

hydrant to determine the maximum flow rate available at 20 psi at the hydrant.  Excessive headloss 

through the 4-inch diameter water pipelines will contribute to reduced flow and pressure at hydrants 

throughout the system. Insufficient fire flows put the community at risk during the event of a fire 

emergency.  In order to achieve the required fire flow, a minimum of 6-inch diameter pipe and standard 

fire hydrants are needed. 

 

Per SPWC staff, there are approximately three isolation valves on the eastern side of the system that are 

inoperable. Additionally, there are three hydrants that need replacement due to limited accessibility.   

 

3.3.2 System Operation Strategy 

Storage tank levels and pump operations are monitored and maintained by manual operation. SPWC 

operation staff visually checks tank levels at each tank site, and manually turns on one of the two well 

pumps to fill the storage tanks through the distribution system each morning. Well pump run timers are 

set to run wells at night to maintain the tanks levels at 20 feet.  Operation of run timers is alternated 

between wells. No remote monitoring of tank levels requires staff to be on-site to observe tank levels 

and determine if well operation is needed to fill the tanks in order to meet system demands. No 

automation or remote monitoring of tank levels and pump operation could result in tank overflow or 

tank levels to draw down below normal operating level. 
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4 Improvement Analysis and Recommendations  
Improvement alternatives were developed to determine strategies for future improvements to the 

existing water system that address system deficiencies identified in Section 3.  Each alternative is 

evaluated based on the proposed improvement’s ability to meet system priorities of 1) compliance with 

regulatory requirements; 2) meeting system demands; and 3) improve system operations and increase 

efficiency.    

 

4.1 Water Quality Improvement 
Improvements to the water system are needed to address the presence of manganese in order to 

comply with regulatory requirements.  Iron has historically exceeded secondary MCL concentrations in 

the groundwater supply in abandoned wells, the unnamed spring, and existing Well No.5 and Well No.6.  

Treatment for both iron and manganese is recommended.  Three options considered to address the 

water quality deficiency are treatment utilizing oxidation and filtration technology for removal of iron 

and manganese, treatment via sequestration, and consolidation with a nearby water system. The 

following sections briefly describe each option. 

 

4.1.1 Oxidation and Filtration Treatment System  

Oxidation/filtration technology utilizes an oxidant and media to 

oxidize and remove iron and manganese. Packaged treatment 

systems equipped with chlorine injection and pressure vessels 

with filtration media to facilitate oxidation and filtration in a 

single step without long residence times area available.  

Advantages to packaged treatment plants include small footprint 

area and a complete treatment system with instrumentation and 

controls and backwash recycle options. All treatment equipment 

can be housed in a secure building. Capital costs are considerably 

higher than other treatment methods, but overall system 

maintenance costs are low. However, regular disposal of sludge 

byproduct is required and recommended at least every two to 

three months. The sludge material is non-hazardous and can be 

disposed via landfill. 

 

Figure 4-1 shows a typical packaged oxidation/filtration treatment system, and Figure 4-2 shows a 

process flow schematic for the treatment system. 

 

Figure 4-1 - Typical Packaged 

Oxidation/Filtration Treatment 

System (AdEdge) 
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Figure 4-2 - Iron and Manganese Oxidation Filtration Process Flow Schematic 

 

 

The packaged treatment system is the recommended option for effective removal of iron and 

manganese from the groundwater wells in order to comply with regulatory requirements for water 

quality. Treatment is typically located near the well head.  However, if visual aesthetics are a priority to 

the community, locating a new building near the existing well sites may be undesirable.  The final 

location of the treatment system will be determined during the planning and design phase.  The addition 

of a treatment system will require amendment to the existing Permit. On-site treatment is 

recommended as the most effective way to reduce iron and manganese if groundwater continues to be 

the sole water supply source for the water system.  

 

4.1.2 Sequestration  

Sequestration treatment method is the addition of an agent or combination of agents, typically 

phosphates, to slow the formation of particulate metals rather than remove them. The agent 

temporarily binds with the dissolved manganese to prevent it from oxidizing and causing discoloration 

and metallic taste in the water.  Chemical addition is added at the well head. Sequestration is more 

suitable for smaller water systems and is usually considered when the high capital cost for treatment is 

not an option.  Sequestration is most successful for iron and manganese concentration levels of less 
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than 0.8 mg/L and 0.1 mg/L, respectively.  Determining the most effective sequestering agent and 

dosage is dependent on the source water quality and a pilot study is typically required. 

 

Due to the higher concentration levels and consistent presence of manganese and iron in the source 

water, sequestration treatment is not recommended. 

 

4.1.3 Consolidation 

Per CPUC directives, the SPWC should start discussions with Tuolumne Utilities District (TUD) for the 

potential for consolidation with the TUD water system.  At a minimum, consolidation would require that 

the water system comply with TUD standards. However, consolidation with TUD or another nearby 

water system requires several miles of water infrastructure to extend water service to the Sierra Park 

community and is not considered a viable option. 

 

4.2 Source Capacity 
Sufficient source capacity is critical to comply with regulatory requirements and meet system demands.  

Current water usage is estimated based on well production rates from the well discharge flow meters. 

The MDD of 63.1 gpm determined in Section 2 are based on the past 10 years of monthly well 

production data. Recent MDD are significantly lower than the 2006 MDD, and the existing reliable 

source capacity of 55 gpm has been sufficient to meet the MDD for the past 9 years. Well production 

rates should be closely monitored in the coming year to determine if a lower MDD is warranted.  

Additional water usage monitoring through water metering at service connections is recommended to 

monitor customer usage and more accurately determine the fluctuating demands in the system and 

during the peak season when more residences are occupied.  

 

4.2.1 Water Meter Installation 

Limited data on actual water use by customers and other service connections also limits the SPWC’s 

ability to identify unaccounted for water loss in the system.  Water loss can be attributed to either 

unaccounted for or unresolved leaks in the system and/or unmetered water use. Water meters on 

service connections would provide a method for the SPWC to compare well production with customer 

usage data and identify potential sources of water loss in the system and potentially reduce system 

demands.  

 

In addition to monitoring customer water usage, water metering also promotes water conservation. 

Compliant with the State of California Executive Order B-37-16 as a result of drought conditions in 

California, water conservation efforts are a priority for water systems. The installation of water meters 

will allow the SPWC to implement a consumption-based billing structure to promote water 

conservation.  

 

4.2.2 Alternative Water Sources 

Alternate water supply sources to consider if the existing supply wells fail or are no longer sufficient to 

meet system demands include additional wells, the existing and previously used spring, and 

consolidation with another water system. As discussed in Section 2, previous well supply and the spring 

source were abandoned due to high levels of iron and manganese. New well sources and use of the 

existing spring will most likely require treatment for iron and manganese in order to be reliable sources.  

Prior to the development of future water supply sources, evaluation of actual water usage through the 

installation of water metering is recommended.  
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4.3 Distribution System and Operation Improvements 
Improvements to the distribution system are recommended to ensure compliance with regulatory 

requirements for fire flow, ensure reliability and redundancy, and improve system operation and 

efficiency. 

 

4.3.1 Fire Flow Hydraulic Network Analysis  

The current water system does not comply with CFC requirements for fire flow.  As discussed in Section 

3, reduced fire flows can be attributed to excessive headloss through the 4-inch diameter water 

pipelines.   Increasing water pipeline diameters will improve fire flows to existing hydrants.  In order to 

prioritize water pipeline replacement, upsizing, or the construction of new 6-inch and 8-inch diameter 

water pipelines, a hydraulic network analysis is recommended. This analysis would evaluate system 

pressures throughout the system to determine the required upsizing, replacement, or addition of 

pipelines within the distribution system in order to maintain adequate pressures during a fire event. 

Because the existing hydrants are 2-1/2-inch diameter standpipes or 2-1/4-inch diameter dry barrel 

hydrants, fire flows are limited to approximately 500 gpm per hydrant.  Standard 4-1/2-inch or 5-1/4-

inch diameter hydrants are recommended to be installed on new water pipelines.   

 

4.3.2 Replacement of Isolation Valves and Hydrants 

Replacement of approximately three inoperable isolation valves on the eastern side is recommended to 

improve system reliability and operation. Replacing the existing water valves will allow the SPWC to 

provide better maintenance and operation of the system and allow for redundancy in case of an 

emergency. Additionally, there are three hydrants that need replacement due to limited accessibility.  

Replacement of the existing standpipe hydrants with dry barrel hydrants is recommended to improve 

emergency response time. Replacement of valves and hydrants is recommended after the hydraulic 

network analysis is complete to consolidate recommended distribution system improvement efforts. 

 

4.3.3 Remote Monitoring and Automation of Tank/Well Operation  

Remote monitoring and automation of the system would improvement system reliability, efficiency, and 

operations.  Automation of well operation based on tank levels would reduce the risk of tank overflow 

when the wells are operating to fill the tanks and allow for reliability during demand fluctuations. 

Operation efficiency is improved as operation staff is not required to check tank levels and manually 

turn on and off well pumps to maintain tank levels. 
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5 Recommended Improvements Budgetary Costs 
The following provides a brief overview for each proposed improvement project recommendation, 

estimated budget cost for planning and construction, and an estimate of annual revenue and operation 

and maintenance costs.  

 

5.1 Water Quality Improvement Project   
Water quality treatment is the most effective method to reduce manganese concentrations in the 

groundwater supply. It is recommended that SPWC seek funding to complete the water treatment 

improvement project as consolidation with another water system is not considered a feasible option 

due to the long distance to the nearest water system and requirements for the existing system to 

comply with the service provider’s water system standards.  Project funding through most state and 

federal programs will require a planning phase that includes the planning, design, and environmental 

phase in order to describe the project and obtain approval to secure construction funds.  

 

5.1.1 Iron and Manganese Treatment 

A packaged oxidation and filtration treatment system is recommended to provide removal of iron and 

manganese in the groundwater supply sources. The treatment system will be designed for a maximum 

capacity of 100 gpm (capacity of the highest producing well, Well No. 6). The proposed packaged 

treatment system is the AdEdge AD26 Oxidation Filtration System. The proposed packaged system 

includes the following: 

 

• Two (2) 36-inch diameter (60-inch Ht.) carbon steel media vessels, parallel operation, skid-plate 

mounting. 

• Chemical Feed Module: sodium hypochlorite feed pump and 50 gallon HDPE storage tank. 

• Process valving and piping. 

• Instrumentation and Controls 

• System start-up and commissioning, operator training, training and maintenance manuals. 

• Backwash recycle system and 3,900 gallon storage tank. 

 

Other components to be provided by a contractor include inlet and outlet piping from the distribution 

system, power supply, secure enclosure, and miscellaneous site improvements. The estimated project 

cost for the iron and manganese treatment system project is $539,438 including planning, engineering 

design, environmental, permitting, construction, and construction administration and management. The 

estimated construction cost for the treatment system is $356,250.  

 

Table 5-1 summarizes the budgetary capital costs for the proposed iron and manganese treatment 

improvement project. 
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Table 5-1 - Treatment System Improvement Project Estimated Capital Cost 

Item Budgetary Cost 

AdEdge AD 26 Packaged Treatment System  $150,000  

Site piping, valving, flow meter, and connection to existing distribution system $55,000  

Power Service and Miscellaneous Electrical $15,000  

Site improvements: grading/paving/lighting. $35,000  

Secure Building   $25,000  

Disinfection and Testing $5,000  

Subtotal $285,000  

Contingency 25% $71,250  

Construction Total $356,250  

Administration and Application Assistance $25,000  

Field Investigations (Survey, Geotechnical) $35,625  

Engineering Design $71,250  

Environmental $7,000  

Water System Permit Modification/Report $6,500  

Bidding and Construction Support $17,813  

Construction Administration and Construction Management $20,000  

TOTAL PROJECT COST $539,438  

 

The estimated annual revenue requirement to cover the project capital cost of $539,438 is $32,747. The 

estimated cost assumes the project funding source is a low interest loan at a term of 20 years with an 

interest rate of 2% at monthly repayment of $2,728. With a total customer base of 364 service accounts, 

the rate impact totals approximately $7.50 per month increase to water rates or $89.96 annually.  

 

Required maintenance for the treatment system includes quarterly removal, hauling, and disposal of 

sludge to a landfill site. The estimated annual operation and maintenance cost is summarized in Table 5-

2.  

 

Table 5-2 - Treatment System Estimated Annual Operation and Maintenance Cost 

Item Budgetary Cost 

Sludge Hauling and Disposal at Landfill  $2,500  

Treatment System Operation, including media replacement and sodium 

hypochlorite chemical 

$15,960 

TOTAL ANNUAL OPERATION AND MAINTENANCE COST $18,460  

 

The estimated annual revenue requirement to cover the operation and maintenance of the iron and 

manganese treatment system is $18,460 which includes staff operation, media replacement, chemicals, 

and quarterly sludge hauling and disposal. With a total customer base of 364 service accounts, the rate 

impact totals approximately $4.23 per month increase to water rates or $50.71 annually.  

 

The estimated annual revenue requirement to cover the capital cost for loan repayment and operation 

and maintenance cost for the iron and manganese improvement project is $51,207. The project results 

in an overall increase to the annual water rate from $545 to $686 assuming no annual reserves are 

available to reduce revenue requirements.  
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Appendix G includes detailed cost estimates for the iron and manganese treatment improvement 

project.  Appendix H includes the budget cost proposal for the AdEdge AD 26 Oxidation Filtration 

System, and  

 

5.2 Water Meter Improvement Project  
The water meter improvement project includes installation of water meters on service laterals to 

residences, the existing clubhouse, and irrigated service area pipelines. Major components of the 

proposed construction project will consist of the installation of new 3/4-inch remote read water meters 

for residential service connections and the clubhouse and 1-inch diameter remote read water meter for 

the irrigation service area.  Water meters will be installed on approximately 366 existing service laterals 

(364 residential, 1 clubhouse, and 1 irrigation) within the service area.   

 

Table 5-3 summarizes the budgetary cost of $295,638 for the proposed water meter improvement 

project.   

 

Table 5-3 - Water Meter Improvement Project Estimated Capital Cost 

Item Budgetary Cost 

3/4-inch diameter Remote Read Water Meter (365 @ $400 each) $146,000  

1-inch diameter Remote Read Water Meter (1 @ $400 each) $400  

Miscellaneous Water Meter Piping and Valving $14,640  

Miscellaneous Construction Repairs $8,157  

Subtotal $169,092  

Contingency 25% $42,273  

Construction Total $211,365  

Administration $15,000  

Field investigations $21,137  

Engineering Design $21,137  

Environmental $1,500  

Permitting $3,000  

Bidding and Construction Support $7,500  

Construction Administration and Construction Management $15,000  

TOTAL PROJECT COST $295,638  

 

The estimated annual revenue requirement to cover the project capital cost of $295,638 is $17,947. The 

estimated cost assumes the project funding source is a low interest loan at a term of 20 years with an 

interest rate of 2% at monthly repayment of $1,496. With a total customer base of 364 service accounts, 

the rate impact totals approximately $4.11 per month or $49.30 annually.  

 

The estimated annual operation and maintenance cost is summarized in Table 5-4.  
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Table 5-4 - Water Meter Improvement Project Estimated Annual Operation and Maintenance Cost 

Item Budgetary Cost 

Operation and Maintenance, Monitoring and Reporting $8,480 

TOTAL ANNUAL OPERATION AND MAINTENANCE COST $8,480  

 

The estimated annual revenue requirement to cover the operation and maintenance of the remote read 

water meters is $8,480 including staff operation for monitoring and reporting. With a total customer 

base of 364 service accounts, the rate impact totals approximately $1.94 per month increase to water 

rates or $23.30 annually. 

 

The estimated annual revenue requirement to cover the capital cost for loan repayment and operation 

maintenance cost for the water meter improvement project is $26,427. The project results in an overall 

increase to the annual water rate from $545 to $618 assuming no annual reserves are available to 

reduce revenue requirements.  

 

Appendix G includes detailed cost estimates for the water meter improvement project. 

 

5.3 Fire Flow Hydraulic Network Analysis and Pipeline Replacement 
A hydraulic network analysis of the distribution system to evaluate available fire flows during MDD is 

recommended to prioritize improvement to comply with CFC standard for required fire flow at the 

community. The analysis would include the creation of a network model of the existing distribution 

system and 44 existing hydrants using software such as Innovyze InfoWater. A water pressure and 

capacity analysis will be completed to determine critical hydrants where minimum flows and pressures 

are not met.  Fire flow and pressure deficiencies will be identified. The results of the analysis will be 

summarized in a technical memorandum that summarizes the water system analysis methodology, 

assumptions, and recommendations for prioritized improvements to mitigate identified system 

deficiencies will be prioritized. Budget level cost estimates, project phasing, and schedules will be also 

be provided. 

 

Table 5-5 summarizes the budgetary cost of $42,300 for the fire flow hydraulic network analysis.  The 

project includes engineering consultant fees and field survey to verify hydrant elevations. 

 

Table 5-5 - Fire Flow Hydraulic Network Analysis Estimated Cost 

Item Budgetary Cost 

Project Management and Administration $5,000 

Topographic Field Survey $8,500  

Model Development and Calibration $9,600  

Hydraulic Network Analysis: Maximum Day Demand with Fire Flow, Identify System 

Deficiencies, Capital Improvement Prioritization to Mitigate Deficiencies  $12,800 

Technical Memorandum $6,400 

TOTAL PROJECT COST $42,300  

 

The estimated annual revenue requirement to cover the engineering consultant services for hydraulic 

network analysis cost is $2,568. The estimated cost assumes the project funding source is a low interest 

program loan at a term of 20 years with an interest rate of 2% results in a monthly repayment of 
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$213.99. With a total customer base of 364 service accounts, the rate impact totals approximately $0.59 

per month or $7 annually.  

 

The project results in an overall increase to the annual water rate from $545 to $552 assuming no 

annual reserves are available to reduce revenue requirements. There is no operating and maintenance 

cost associated with this project. 

 

The anticipated outcome of the hydraulic analysis is a recommendation to replace existing undersized 

water mains to increase flow and pressure to existing hydrants. In 2013, a budget estimate for 

replacement of all pipelines in the water system was completed. [4] The replacement cost estimated 

assumed the construction of 10,400 lineal feet of 6-inch diameter pipelines and 16,400 lineal feet of 8-

inch diameter pipelines for a total construction cost of $1,826,100. It is assumed that the 2013 estimate 

is all-inclusive of miscellaneous piping, valving, and road reconstruction/repairs required for the project.      

 

Table 5-6 summarizes the budgetary cost for the pipeline replacement using the Engineering News-

Record (ENR) Construction Cost Index (CCI) to estimate the present day budgetary construction cost in 

addition to other related costs including planning, engineering design, environmental, and construction 

management and administration totaling $2,870,264, not included in the original estimate.  Project 

costs may increase or decrease depending on the results of the hydraulic network analysis and 

recommended improvement project description and design or construction phasing,  

  

Table 5-6 - Water System Pipeline Replacement Improvement Project Estimated Cost 

Item Budgetary Cost 

Replacement of Existing and Construction of 6-inch and 8-inch diameter water main 

(February 2013 ENR CCI: 9453) 

$1,825,800  

2016 Project Cost (August 2016 ENR CCI: 10385) $2,005,811 

25% Contingency $501,453  

Construction Total $2,507,264  

Administration $15,000  

Field investigations $80,000  

Engineering Design $200,000  

Environmental $15,000  

Permitting $3,000  

Bidding and Construction Support $15,000  

Construction Administration and Construction Management $35,000  

TOTAL PROJECT COST $2,870,264  

 

The estimated annual revenue requirement to cover the project capital cost of $2,870,264 is $174,242. 

The estimated cost assumes the project funding source is a low interest loan at a term of 20 years with 

an interest rate of 2% at monthly repayment of $14,520. With a total customer base of 364 service 

accounts, the rate impact totals approximately $39.89 per month increase to water rates or $478.69 

annually. It is not anticipated that operation and maintenance costs of the system will increase from 

current operation and maintenance costs as a result of the project. The project results in an overall 

increase to the annual water rate from $545 to $1024 assuming no annual reserves are available to 
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reduce monthly revenue requirements. Due to the high cost of the pipeline replacement project, 

replacement of piping may be phased in order to reduce immediate impacts to rate payers.  

 

Appendix G includes the detailed cost estimate for the fire flow hydraulic network analysis and water 

system pipeline replacement projects. 

  

5.4 Remote Monitoring and Automation of Tank/Well Operations  
Remote monitoring of tank levels and automation of well operation to maintain tank levels would 

improve system reliability to meet demands and operation and maintenance. Major project components 

include the design of a supervisory control and data acquisition (SCADA) for remote monitoring of Well 

Site No. 5 and Well Site No. 6 and the existing storage tanks.  In 2014, Industrial Control Systems Online, 

Inc. provided the SPWC with an estimate for a SCADA system with wireless communications between 

the 210,000 gallon storage tank and both well site. Solar control panels were considered as an option as 

there is no power supply at the storage tank site. The estimated project cost including engineering 

design and construction was $52,220.   

 

Table 5-7 summarizes the budgetary cost for the previously quoted remote monitoring SCADA system 

using the Engineering News-Record (ENR) Construction Cost Index (CCI) to estimate the present day 

budgetary cost.   

  

Table 5-7 - SCADA System Improvement Project Estimated Cost 

Item Budgetary Cost 

Industrial Control Systems Online, Inc. SCADA System Cost Proposal (October 2014 

ENR CCI: 9886) 

$52,220  

2016 Project Cost (August 2016 ENR CCI: 10385) $54,856 

15% Contingency $8,228  

TOTAL PROJECT COST $63,084  

 

The estimated annual revenue requirement to cover the project capital cost of $63,084 for the SCADA 

improvement project is $3,830. The estimated cost assumes the project funding source will be a low 

interest loan at a term of 20 years with an interest rate of 2% at monthly repayment of $319.13. With a 

total customer base of 364 service accounts, the rate impact is approximately $2.96 per month or $36 

annually.  

 

The estimated annual operation and maintenance cost is summarized in Table 5-8.  

 

Table 5-8 – SCADA System Improvement Project Estimated Annual Operation and Maintenance Cost 

Item Budgetary Cost 

Wireless Communication Services  $1,800 

TOTAL ANNUAL OPERATION AND MAINTENANCE COST $1,800  

 

The estimated annual revenue requirement to cover the operation and maintenance of the SCADA 

system is $1,800 for wireless communication services. With a total customer base of 364 service 

accounts, the annual rate impact totals approximately $0.41 per month increase to water rates or $4.95 
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annually. It is assumed that staff cost associated with operation of the system will not exceed current 

operational costs. 

 

The estimated annual revenue requirement to cover the annual capital cost for loan repayment and 

operation and maintenance cost for the SCADA system improvement project is $5,630. The project 

results in an overall increase to the annual water rate from $545 to $560 assuming no annual reserves 

are available to reduce revenue requirements. 

 

Appendix G includes the detailed cost estimate for the SCADA system improvement project. Appendix I 

includes the October 2014 Industrial Control Systems Online, Inc. SCADA System Cost Proposal.  

 

5.5 Summary of Costs 
If all recommended improvement projects are constructed, water rates are anticipated to increase from 

the current annual rate of $545 by 131% (including replacement of all system pipelines). Rate impacts 

may be reduced if annual reserves are available to offset capital costs for improvement project.  

Additionally, overall project costs may be reduced by consolidating improvement projects.  It is 

recommended that one funding application be completed for several projects in order to maximize the 

allowed funding SPWC qualifies to receive.  Table 5-9 summarizes the recommended improvements, 

associated project costs, and impacts to water rates.  

 

Table 5-9 –Summary of Improvement Projects, Estimated Costs, and Rate Impact 

Improvement 

Project 

Budgetary 

Capital 

Cost 

Annual Revenue Requirement Annual 

Rate 

Increase 

Per 

Customer 

Current 

Rate + Rate 

Increase 

Per 

Customer 

Capital Cost 

(Loan 

Repayment) 

Operation and 

Maintenance 

Iron and 

Manganese 

Treatment $539,438 

$51,207 

$141 $686 $32,747 $18,460 

Water Meters $295,638 

$26,427 

$73 $618 $17,947 $8,480 

Fire Flow Analysis $42,300 

$2,568 

$7 $552 $2,568 $0 

Pipeline 

Replacement  $2,870,264 

$174,242 

$479 $1,024 $174,242 $0 

SCADA $63,084 

$5,630 

$15 $560 $3,830 $1,800 

TOTALS $3,810,724 $440,201 $28,740 $714 $1,259 

 

Depending on the funding source and loan program, repayment is typically not required until the project 

is constructed or one-year after.   
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6 Funding Sources 
The Drinking Water State Revolving Fund (DWSRF) Program is a potential funding source for the 

recommended improvements.  The U.S. Environmental Protection Agency offers this program.  The 

program is administered through the State of California.  This program is a grant or loan based funding 

source for drinking water systems. The DWSRF provides funding to correct public water system 

deficiencies based upon a prioritized funding approach that addresses the systems' problems that pose 

public health risks, and systems with needs for funding to comply with the requirements of the Safe 

Drinking Water Act.  

 

The Sierra Park community is not considered a disadvantaged community. As such, the SPWC does not 

qualify for grants funding under the SRF program.  Non-disadvantaged systems are eligible for the 

standard DWSRF/Prop 1 financing terms – specifically, a 20 year loan with an interest rate of 1.60%.  

[The interest rate changes each January 1st; the 1.60% noted above is current as of this report.]  

 

Water system improvements eligible under this program relevant to the recommendations discussed in 

this report include treatment system, distribution system, pipeline extension, SCADA system, and water 

meter projects.  

 

The process to apply for this funding program is to complete a planning application for submittal to the 

State for the proposed improvements. Engineering design services, environmental services, labor 

compliance, rate studies, legal fees, land acquisition, and project planning are eligible for loan funding 

under the program. Once the planning project is complete, a construction application for funding is 

submitted to the State.  

 

A similar potential funding source is the United States Department of Agriculture (USDA) Rural 

Development (RD) Program. The main difference between the USDA loan and DWSRF loan is the loan 

term. The RD program loan term is 40 years. 
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7 Improvement Prioritization and Schedules 
Prioritization of each recommended improvement is done to maximize the benefits to the community 

while considering the urgency of addressing system deficiencies in order to comply with the system 

priorities. 

      

7.1 Prioritization of Improvements  
The following summarizes the recommended prioritization of improvement projects: 

(1) Iron and Manganese Treatment Improvement Project  

(2) Fire Flow Hydraulic Network Analysis 

(3) Water Meter Improvement Project  

(4) SCADA Improvement Project  

 

The estimated scheduled for the duration of each project includes a planning, design, and construction 

phase and accounts for time to apply for the planning and construction phases.  Project durations can be 

reduced significantly if program funding is not needed. Additionally, applications for funding for each 

improvement project can be submitted concurrently.  

 

7.1.1 Iron and Manganese Treatment Improvement Project  

Treatment to mitigate iron and manganese exceedance levels present in the groundwater supply is 

ranked the highest priority project as the State has issued several water quality violations to SPWC and 

levels have been present in the groundwater supply source consistently since 1989 for Well No. 5 and 

2005 for Well No. 6. Due to the high capital cost to construct several miles of water infrastructure for 

extension of water service from another water system, consolidation is not considered a feasible option 

to mitigate water quality.  

 

Table 7-1 includes the estimated project schedule to complete the project from the date the work is 

authorized.  A feasibility study is included in the planning stage to evaluate treatment compared to 

consolidation. The total estimated project duration is 36 months.  

 

Table 7-1 - Water Quality Planning Study Improvement Project Schedule 

Task 
Expected Time of Completion from the Date the 

Work is Authorized 

Submit Planning Funding Application  1 month 

Executed Funding Agreement 7-9 months 

Preliminary Design and Field Investigation 9-12 months 

Environmental Document 12 months 

Provide Final Plans and Specifications 13-16 months 

Project Approval  16-18 months 

Submit Construction Funding Application 19 months 

Executed Funding Agreement 25 months 

Project Bidding and Award  26-29 months 

Construction 30-32 months 

Project Inspection and Completion 40 months 
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7.1.2 Fire Flow Hydraulic Network Analysis 

The fire flow hydraulic network analysis improvement project is ranked the second priority 

improvement project. However, the analysis can be done concurrently with the planning phases for the 

water quality planning project.  It is recommended that replacement of inaccessible stand pipe hydrants 

be delayed until results of the fire flow analysis is complete.  

 

Table 7-2 includes the estimated project schedule to complete the project from the date the work is 

authorized.   

 

Table 7-2 - Fire Flow Hydraulic Network Analysis Project Schedule 

Task 
Expected Time of Completion from the Date the 

Work is Authorized 

Submit Planning Funding Application  1 month 

Executed Funding Agreement 7-9 months 

Topographic Field Survey 10-11 months 

Model Development and Calibration 10-11 months 

Hydraulic Network Analysis 11-12 months 

Project Approval  13 months 

 

Project phasing for recommended pipeline improvements will be included in the analysis. 

 

7.1.3 Water Meter Improvement Project  

The water meter improvement project is ranked the third priority improvement project, as the CPUC 

CPNC directed the SPWC to develop a schedule for the installation of water meters. Due to the high 

number of water meters to be installed, it is recommended that construction be completed in four 

phases. Figure 7-1 presents a map of the proposed construction phasing, with the first phase of 

construction starting at the residences on the northeast side of the community. The second phase of 

construction includes the residences at the southeast side of the community. The last two phases of 

construction includes the residences at the western side of the community. It is recommended that 

replacement of inoperable isolation valves be completed with the water meter construction project 

 

Table 7-3 includes the estimated project schedule to complete the project from the date the work is 

authorized.  The estimated duration to complete the engineering phase and award a project for 

construction is 23 months. Phase construction will be scheduled at two phases per year during the off-

peak season for vacation during the spring months and fall months, weather permitting.  
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Table 7-3 - Water Meter Improvement Project Schedule 

Task 
Expected Time of Completion from the Date the 

Work is Authorized 

Submit Planning Funding Application  1 month 

Executed Funding Agreement 7-9 months 

Preliminary Design and Field Investigation 9-11 months 

Environmental Document 10 months 

Provide Final Plans and Specifications 12 months 

Project Approval  12-15 months 

Submit Construction Funding Application 16 months 

Executed Funding Agreement 17-19 months 

Project Bidding and Award  20-23 months 

Construction Phase 1/2 24-36 months (2 phases per year) 

Construction Phase 3/4 36-48 months (2 phases per year) 

Project Inspection and Completion 48 months 

 

7.1.4 SCADA Improvement Project  

The SCADA improvement project is ranked the fourth priority improvement project. However, the 

improvements are not considered critical to operation of the system. Depending on the recommended 

capital improvement determined from the fire flow hydraulic network analysis, the SCADA improvement 

project may be reprioritized. 

 

Table 7-4 includes the estimated project schedule to complete the project from the date the work is 

authorized.   

 

Table 7-4 - SCADA Improvement Project Schedule 

Task  
Expected Time of Completion from the Date the 

Work is Authorized 

Submit Planning Funding Application  1 month 

Executed Funding Agreement 7-9 months 

Preliminary Design and Field Investigation 9-12 months 

Environmental Document 12 months 

Provide Final Plans and Specifications 13-16 months 

Project Approval  16-18 months 

Submit Construction Funding Application 19 months 

Executed Funding Agreement 22 months 

Project Bidding and Award  23-26 months 

Construction 26-28 months 

Project Inspection and Completion 36 months 
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APPENDIX A 


Water Supply Permit No. 03-11-13P-015
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APPENDIX B 


California Public Utilities Commission Certificate of Public Convenience and 


Necessity
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APPENDIX C 


License for Diversion and Use of Water for Unnamed Spring 
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APPENDIX D 


Well No. 6 Well Completion Report 
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APPENDIX E 


Water Storage Tank Inspection Documents 
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		43 KG Steel on Grade Tank

		13 KG Steel on Grade Tank #1

		13 KG Steel on Grade Tank #2

		13 KG Steel on Grade Tank #3

		13 KG Steel on Grade Tank #4
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APPENDIX F 


SWRCB Enforcement Letter, March 24, 2015 


  
























Iron and Manganese Treatment Improvement Project


Improvement Budgetary Cost Sludge Disposal Estimate


AdEdge AD 26 Packaged Treatment System $150,000 3,400                  gallons sludge/year


Site piping, valving, flow meter, and connection to existing 


distribution system $55,000 14                        Tons sludge/year


Power Service and Miscellaneous Electrical $15,000 1                          10% Contingency sludge


Site improvements: grading/paving/lighting. $35,000 15                        tons total sludge per year


Secure Building  $25,000 100.00$             unit cost per ton Sludge Hauling and Disposal


Disinfection and Testing $5,000 1,500.00$          Sludge Hauling and Disposal


Subtotal $285,000 1,000.00$          Sludge Hauling and Disposal Service Fee $250 x 4 (Quarterly Maintenance)


Contingency 25% $71,250 2,500.00$          per year


Construction Total $356,250


Bidding and Construction Support $17,813 Estimated Operator Cost 


Project Administration $25,000 35.00$                per hour Operator Hourly Wage 


Field investigations $35,625 8 hours Labor per week (Monitoring, Reporting, O&M)


Engineering Design $71,250 280.00$             per week Operator Cost


Environmental $7,000 52 week per year


Permitting $6,500 14,560.00$        Annual Operator Cost


Construction Administration and Construction Management $20,000


TOTAL PROJECT COST $539,438 Treatment System Annual Operating Cost


Monthly Payment (20-yr Loan Term @ Fixed 2%) $2,602.46 1,120.00$          per year AdEdge Estimate


Annual Capital Cost (Loan Repayment) $31,229.52 280.00$             25% Contingency







Water Meter Improvement Project


Improvement Budgetary Cost Estimated Operator Cost 


3/4-inch diameter Remote Read Water Meter (365 @ $400 each) $146,000 35.00$           per hour Operator Hourly Wage 


1-inch diameter Sensus Water Meter (1 @ $400 each) $400 4 hours Monitoring, Reporting, and Maintenance 


Miscellanous Water Meter Piping and Valving $14,640 140.00$         per week Operator Cost


Miscellanous Construction Repairs $8,052 52 week per year


Subtotal $169,092 7,280.00$      Annual Operator Cost


Contingency 25% $42,273 1,200.00$      Maintenance - repairs


Construction Total $211,365 8,480.00$      Annual O&M Cost


Bidding and Construction Support $7,500


Administration, Funding Application Assistance $15,000


Field investigations $21,137


Engineering Design $21,137


Environmental $1,500


Permitting $3,000


Cosntruction Administration and Construction Management $15,000


TOTAL PROJECT COST $295,638


Monthly Payment (20-yr Loan Term @ Fixed 2%) $1,495.58


Annual Capital Cost (Loan Repayment) $17,946.96


Total Annual Capital  Cost $17,947


Cost per Month $1,495.58


Cost Per Customer Per Month $4.11


Annual Cost Per Customer $49.30


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $594


Total Annual Capital  Cost 8,480.00$           


Cost per Month $706.67


Cost Per Customer Per Month $1.94


Annual Cost Per Customer $23.30


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $568


Total Annual Capital and Operating Cost $26,427


Cost per Month $2,202.25


Cost Per Customer Per Month $6.05


Annual Cost Per Customer $72.60


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $618


Estimated Annual Capital and O&M Cost and Water Rate Increase


Estimated Annual O&M and Water Rate Increase


Estimated Annual Capital Cost and Water Rate Increase







Fire Flow Hydraulic Network Analysis


Item Budgetary Cost


Project Management and Administration $5,000


Topographic Field Survey $8,500


Model Development and Calibration $9,600


Hydraulic Network Analysis: Maximum Day Demand with 


Fire Flow, Identify System Deficiencies, Capital Improvement 


Prioritization to Mitigate Deficiencies 


$12,800


Technical Memorandum $6,400


TOTAL PROJECT COST $42,300


Monthly Payment (20-yr Loan Term @ Fixed 2%) $213.99


Annual Capital Cost (Loan Repayment) $2,567.88


Total Annual Capital Cost $2,568


Cost per Month $213.99


Cost Per Customer Per Month $0.59


Annual Cost Per Customer $7.05


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $552


Estimated Annual Capital Cost and Water Rate Increase







Pipeline Replacement


Improvement Budgetary Cost


Construction of 8-inch diameter Water Main $1,217,700


Construction of 6-inch diameter Water Main $608,100


Construction Total (February 2014) $1,825,800


February 2013 ENR CCI 9453


August 2016 ENR CCI 10385


Construction Total (August 2016) $2,005,811


Subtotal $2,005,811


Contingency 25% $501,453


Construction Total $2,507,264


Bidding and Construction Support $15,000


Administration, Funding Application Assistance $15,000


Field investigations $80,000


Engineering Design $200,000


Environmental $15,000


Permitting $3,000


Cosntruction Administration and Construction Management $35,000


TOTAL PROJECT COST $2,870,264


Monthly Payment (20-yr Loan Term @ Fixed 2%) $14,520.19


Annual Capital Cost (Loan Repayment) $174,242.28


Total Annual Capital  Cost $174,242


Cost per Month $14,520.19


Cost Per Customer Per Month $39.89


Annual Cost Per Customer $478.69


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $1,024


Total Annual Capital  Cost -$                     


Cost per Month $0.00


Cost Per Customer Per Month $0.00


Annual Cost Per Customer $0.00


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $545


Total Annual Capital and Operating Cost $174,242


Cost per Month $14,520.19


Cost Per Customer Per Month $39.89


Annual Cost Per Customer $478.69


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $1,024


Estimated Annual Capital Cost and Water Rate Increase


Estimated Annual O&M and Water Rate Increase


Estimated Annual Capital and O&M Cost and Water Rate Increase







SCADA Improvement Project 


Item Budgetary Cost


Industrial Control Systems Online, Inc. SCADA 


System Cost Proposal (October 2014)
$52,220


35.00$        per hour Operator Hourly Wage 


October 2014 ENR CCI 9886 4 hours Monitoring, Reporting, and Maintenance 


August 2016 ENR CCI 10385.00 140.00$      per week Operator Cost


Project Cost $54,856 52 week per year


15% Contingency $8,228 7,280.00$   Annual Operator Cost


TOTAL PROJECT COST $63,084


Monthly Payment (20-yr Loan Term @ Fixed 2%) $319.13


Annual Capital Cost (Loan Repayment) $3,829.56 Wireless Communication Services


150.00$      per month


1,800.00$   per year


Total Annual Capital and Operating Cost $5,630 1,800.00$   Total Annual Operating Cost


Cost per Month $469.13


Cost Per Customer Per Month $1.29


Annual Cost Per Customer $15.47


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $560


Total Annual Capital Cost $3,830


Cost per Month $319.13


Cost Per Customer Per Month $0.88


Annual Cost Per Customer $10.52


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $556


Total Annual Operating Cost 1,800.00$           


Cost per Month $150.00


Cost Per Customer Per Month $0.41


Annual Cost Per Customer $4.95


Existing Water Rate Per Customer $545


Annual Water Rate Per Customer w/Project $550


Estimated Annual Capital and Operating Cost and Water Rate 


Estimated Annual Capital Cost and Water Rate Increase


Estimated Annual O&M Cost and Water Rate Increase


Estimated Operator Cost (assummed to already be incurred by 


SPWC for operation of exising system)
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APPENDIX H 


AdEdge AD26 Oxidation/Filtration System Budget Proposal   







ADEDGE O/F-ADSORPTION SYSTEM WITH BACKWASH RECYCLE


DRAWN BY


DJ


REV


0
SIERRA PARK WATER COMPANY, CA


DATE: 


11/01/2016


APPROVED


PROCESS FLOW SCHEMATIC
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Sierra Park Water Company, CA Site Profile and Proposal
             Intelligent thinking…..clean water Oxidation/Filtration Treatment System


Contact Information
End User / Utility: Date:


Site / Well Identity / Location: Project Contact:


Local Engineer / Firm: Contact Phone:


Other Pertinent Notes: Contact Email:


Operator: Rep Contact:


Target Date for Installation: Rep Information:


Specific Treatment Goals


System Parameters / Site Specific 
System Type / Application: (municipal, institution, industry)


Population Served: (estimated)


Number of Connections: (for municipal applications)


Number of Wells: (# wells to be treated)


Design Flow (GPM): (max design flow rate to be treated)


Ave Flow (GPM): (typical)


Gallons per Day: (average daily usage over 12 months)


Gallons per Year: (annual usage or quantity)


Existing Treatment or Disinfection:


Equipment Available for Offloading:


Pump Operation / Pressure:


Available Electrical Supply:


 Atm Storage Tank Present / Size:


Hydropneumatic Tank Present / Size: Prepared by: Reviewed by:


Building Present/ Available Space:


Any Additives i.e. Phosphates, Fluoride:


 Discharge Options Available:


Parameters Parameters


pH 7.31 units Sodium 13.00 mg/L Na


Total As 0.002 mg/L As Nitrate 1.12 mg/L NO3 as N


As(III) No data mg/L (if known) Chloride 1.25 mg/L Cl


 Total Sulfides No data mg/L  (total sulfides) Bicarbonate No data mg/L (as CaCO3)


Hardness 122.00 mg/L (as CaCO3) Sulfate 8.95 mg/L as SO4


Alkalinity 141.50 mg/L (as CaCO3) Fluoride 0.28 mg/L F


Calcium 36.25 mg/L Ca Conductivity 355.75 µmho/cm


Magnesium 9.51 mg/L Mg TDS 186.00 mg/L TDS


Silica No data mg/L SiO2 Gross Alpha 1.48 pCi/L 


Phosphate No data mg/L PO4 Radium 0.44 pCi/L Ra 226/228


Suspended Solids No data mg/L TSS Uranium No data mg/L U 238


Iron 0.20 mg/L Fe Turbidity 1.68 NTU


Manganese 0.28 mg/L Mn Temperature No data oF


rev 09.08.16 TOC No data mg/L TOC Tannins No data mg/L


Ammonia No data mg/L NH4
+ Chromium VI 0.00 mg/L


AdEdge Water Technologies, LLC *  2055 Boggs Road *  Duluth GA * 678-835-0052  * Fax 678-835-0057 * www.adedgetechnologies.com * sales@adedgetechnologies.com


APU26 Oxidation / Filtration


AdEdge Model: Filtration Rate: (based on peak flow)


Number of Vessels: Contact time (EBCT): (based on peak flow)


Configuration: Design Flow Rate: (typical expected)


Media Type: Ave gallons/day : (based on utilization)


Qty of Media (cu ft): Hydraulic Utilization %: (actual system utilization 24-7)


Approx. System Footprint (LxWxH): Est. working capacity: (bed volumes to breakthrough)


Backwash Frequency: Bed volumes / day: (throughput)


Backwash Velocity: Gallons to Backwash: (contam. breakthrough)


Backwash Duration Est. Days to Backwash: (est based on capacity)


Est. wastewater gals all vessels total: BW per year (estimate only): (est. based on capacity)


Est. wastewater gals per vessel: Media life (months): (est frequency of replacement)


Media life (Years): (est frequency of changeout)


System Costs Estimated Annualized Operating Cost


Packaged MOD26 Treatment: Replacement Media (AD26L): (media, excluding labor)


Freight, taxes (if applicable): Chlorine Costs: $ per year 


Equipment Shop Drawings: Electrical Utilities (annual): $ per year 


AdEdge Startup & Training: Replacement labor, equip


Engineering / Permitting: Est. Annual Oper. Costs (prorated media, chemical)


Site Installation: Operating Cost / 1000 gal: (ave  calculated per 1,000 gals)


Chemical Feed System: based on above utilization


Total capital, startup (sans freight):


H2Zero Backwash System adder:


11/1/2016Sierra Park Water Company


Black Water Consulting Engineering


Sierra Park Community, Mi Wuk Village, CA Aja Verburg


TBD


209-753-0078


Greg Gilles


greg@adedgetechnologies.com


Ticket No.:#111225 aja@blackwater-eng.com


33


Site Specific Notes:


Site Shipping Address:


Municipal 


Manganese to below 2nd MCL


200-300


360


2


100


27,774


TBD (Assume yes)


TBD


H2Zero BW recycle system


10,137,400


Di Jiang


di@adedgetechnologies.com Eric@adedgetechnologies.com


TBD (Assume no)


TBD


Operation 100 psi


230V 3Phase


303,000 gallons total (5 tanks)


No


Water Quality & site information provided by customer;


Well # 5 Capacity: 50 gpm; 10 HP;


Well # 6 Capacity: 100 gpm; 15HP;


Water Quality based average of 2004-2015 annual totals;


Water Quality data is the combination of Well #5 & #6 


Eric Nicol


APU26-3660CS-2-AVH 7.1 gpm / sqft


Two (2) 36" Dia x 60" Ht 3.1 min


Parallel 100


AD26L 27,774


42.0 19%


148"L x 70"W x 107"H Not applicable


1.0 times/week Not applicable


17 gpm/sqft. 286,258


10 minutes 14.3


2,402 gals 26


1,201 gals 120


$1,122


10


Capital Cost


Included $840


Not included $182


By Others $0.11


Included


$21,000


$86,400


Included $100


Included by Others


By Others


Water ChemistryMechanical & electrical requirements


Please specify:



mailto:greg@adedgetechnologies.com

mailto:aja@blackwater-eng.com

mailto:di@adedgetechnologies.com

mailto:Eric@adedgetechnologies.com#





AdEdge AD26 Oxidation / Filtration for Manganese
System Scope of Supply and Features


Sierra Park Water Company 11/1/2016 Page 1 of 2


Model No: APU26-3660CS-2-AVH


100 gpm Manganese Treatment


Pre-packaged, Skid-mounted on structural steel frame


Treatment System Vessels / Media


Two (2) 36-inch Dia x 60-inch Carbon Steel Vessels


Vessels Arranged for Parallel Operation, Mounted on One (1) Skid


100-psi-rated Non ASME-Code Vessels with Internal Epoxy Liner


(1) drain valve, 12"x16" Top Manway for Media Loading


SCH80 PVC Hub and Slotted Lateral Collection System


AdEdge AD26L media (21 cuft per vessel, 42 cuft total)


Garnet Underbedding 


Process Valves and Piping


3" Sch.80 PVC Inlet, Treated Outlet and Backwash Outlet Headers with Flanged Tie Points


3" Sch.80 PVC Harness Piping on Each Vessel


3" Lug-Style Butterfly Valves with RCEL Electric Actuators on Harness Piping, Five (5) per vessel


3" Lug-Style Butterfly Valves with Manual Operator for Vessel Isolation, One (1) per vessel


3" Manual Diaphragm Throttling Valve on System Treated Outlet, One (1) per system


3" Manual Diaphragm Throttling Valve on System Backwash Outlet, One (1) per skid


3" Auxiliary Backwash Inlet Connection w/ Bray Series 31 actuated BTFY valve and check valves


Pressure relief valve at system inlet


Pressure reducing valve at backwash inlet


Instrumentation & Controls


Automatic System Operation (service, backwash and rinse modes)


Allen Bradley Micrologix 1400 PLC Installed Inside Control Panel for Automatic Operation


C-More 10" Color Touch Screen HMI Mounted on Control Panel


Operator "Touch" Graphics Screens for Automatic and Manual Operation


304SS NEMA 4X Skid-mounted Control Panel to House Electrical and System Controls


Terminal Locations on Control Panel for Ancillary Controls and Device Inputs/Outputs (factory installed and labeled)


304SS Hydraulic Panel with System Inlet/Outlet Pressure Gauges and Sample Ports, One (1) per system


Pressure Gauges and Sample Ports on Each Vessel's Inlet and Outlet


Magnetic Flow Sensors on Each Vessel's Inlet, One (1) per vessel


Pressure Sensors on System Inlet/Outlet for System DP measurement, One (1) Set per system


Clear PVC Sight Windows on System Treated Outlet and on Vessel's Backwash Outlet


Included Field Services & Miscellaneous


Submittals including engineering drawings, design report, control description, electrical single line diagrams


System commissioning plan and coordination installation with installer (pre-startup)


Test, calibrate and adjust all valves, sensors and instruments for optimum performance (during start-up)


System startup and commissioning on-site including media loading and initial media flush


Operator training during system startup; Operation and Maintenance Manuals (+1 electronic copy)


Customer/Contractor Provided Support Chemical Feed Module


Offloading and securing AdEdge equipment to building's concrete pad (1) sodium hypochlorite feed pump


Electrical, controls and plumbing connections to AdEdge equipment (1) 50 gallon HDPE Poly tank for chemical


Drain point for periodic backwash water from waste line (1) injection quill


External piping, valves (pressure relief valves, etc.), air gaps, etc. (1) inline static mixer


Disinfection Requirements and supply of chemicals for start-up All Chemicals by site / others


Contractor shall be available for assistance during start-up 115 VAC power supply by others


Pressurized water supply for use during system start-up


Terms


Lead time is per Contract Letter upon approved drawings


Freight is NOT included, to be billed at time of shipment; FOB Buford, GA


Duty or Sales / use tax (if applicable) are NOT included


Progress Payments per contract letter (to be provided)


1 year manufacturer warranty on equipment 


AdEdge Terms and Conditions apply unless determined otherwise







H2Zero Backwash Reclaim System


System Scope of Supply and Features


Sierra Park Water Company 11/1/2016 Page 2 of 2


Backwash Recycle Storage Tank - Cone Bottom


One (1) 3,900 Gallon Poly Cone Bottom Backwash Recycle Tank


90" diameter, 1.5 S.G., HDLPE, black, 30 degree cone bottom


17' height with stand


Bulkhead fittings for Inlet/Outlet & interconnecting plumbing, level controls


Bulkhead fittings pre-installed in the tank upon delivery


(1) 4-20mA level sensor (PIT) for level control / automated with system


(1) level float (discreet) for high level notification


Seismic rating and cable tie downs for tank


Installation by others


 Backwash  Recycle Pump


One (1) Vertical Multi-stage Centrifugal Pump


Pump Operation: 10 GPM @ 100 psi (typicall-to be verified)


NEMA 4X Control Panel with HOA Switch and Run Light


Isolation Ball Valves on Pump Suction


Check Valve and Flow Throttling Ball Valve on Pump Discharge


0-300 psi Pressure Gauge on Pump Discharge


All Components are Skid-Mounted on Tubular Stainless Steel Frame


Flow Measurement on Backwash Recycle Line
One (1) 1-inch In-Line Flow Meter / Totalizer, installed by contractor


Post Filtration for Recycle
One (1) FSI Stainless Steel bag filter housing, 2" inlet/outlet, 150 psi rated


Pressure Gauge and Sample Valve Top-Mounted on Bag Filter Housing ...


Fifty (50) polyfelt 5-micron filter for particulate removal


Customer Provided Support
Weather-proof enclosure or building with concrete pad to house pump skid


Offloading and securing AdEdge equipment to concrete pads


Electrical, controls and plumbing connections to AdEdge equipment


System Disinfection Requirements including chlorine supply (pre-startup)


Personnel availablility for assistance during tank installation


Suitable power availability to operate panels and pumps


Storage Tank


Pump Skid





		Sierra Park PFD.pdf

		Sierra Park PFD.vsd

		Page-1
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Industrial Control Systems Online, Inc. SCADA System Cost Proposal 
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Estimate 1507 Rev. 1 - Multihop
Customer: Mountain Engineering
Job Name: Sierra Park


Contact: Don / Mike Nessel
Estimator: Steve Scrosati


Scope: Provide complete remote monitoring of Well Site 5 and 6 with wireless communications 
to 210K Gallon tank.   Provide work in to separate phases.


Phase 1: Provide Design,  SCADA Control Panel, Programming and Start up Well 6 Pump Control
system to 210K Gallon tank using 900MHz
Provide electrical design, CAD schematics, UL508A panel assembly, PLC programming, 
testing, start-up, and commissioning of new system.
Electrical Schematics for Control panels including field devices wired to Control panels
Electrical Enclosure to be Hoffman wall mount NEMA 4.
Panel to Include 120VAC VAC main circuit breaker 15A.
120VAC Type I/II Transient Surge / Lightning  Protector (TVSS) to be provided.
Provide 900Mhz radio gateway and IO link to connect remote transmitter at tank and
 2 local pump control panel. 900 MHz
Provide monitoring of 2 remote local level transmitters, and inputs for 2 level switches.
Provide local monitoring of 2 analog inputs and 16 additional inputs.
Local inputs to Include: HOA HAND, OFF, and AUTO position, PUMP running current
sensor, PUMP overload tripped, TVSS1 Fault, TVSS2 Fault, Phase Loss or Unbalance.
Provide control for 2 local analog devices and 8 local devices, to include:
Pump Motor Starter, Pump Overload Reset, Pump Fault Indicator Light.
PLC programming, testing, start-up, and commissioning of new system.
PLC to Allen Bradley PLC with Ethernet and IO to Include the Following:
20 Discrete Inputs (24VDC)
12 Discrete Outs with Interposing Relays(QTY2 10A @ 250VAC, QTY10 6A @ 250VAC)
4 Analog Input (0-10vdc / 4-20mA)
2 Analog Output (0-10vdc)
All IO to be individually fused.  
Individual UL489 Circuit Breakers to be Provide for field devices requiring power.
PLC Programming and Configuration
Purchase Parts with fully assembled with wiring
Control Panels to be Factory tested
Control panels documented and labeled UL508A listed


Option 1 Add Qty1 NEMA 4X pole mounted 100Watt 24VDC Solar Panel with 65Amp/Hr. back up battery
System will include heater to melt slow and enough back up to run 7 days with out sun.


Phase 2 Provide Design,  Programming and Start up For SCADA system
Provide fully functional 1500 tag SCADA runtime system to allow remote monitoring.  
and control of the water System over the Ethernet.
Trend and record pump data, email alarms, trend start/stop times, trend monthly usage.
Provide license for and develop screens for 1 Web Client and 1 thin client.
SCADA software to be Indusoft Web Studio = InTouch Machine Edition.
Provide Over P&ID screen with animated status of Water Treatment System.
Provide Finless Panel PC
In addition, a concurrent license will be provided for on additional user over terminal services
which will give the user access over the LAN and over WAN via a VPN to connection to be set up and
the customers IT department.
Add TVSS to pump panel. Provide phase monitoring and under voltage monitoring.
Add current switch for actual motor running indication
Provide 1 cross the line 15HP starter with remote reset capability.


 Phase 1 - Base PLC system with radio to communicate to tank.
PARTS
ITEM DESCRIPTION QTY UNIT COST


PARTS PLC PANEL PARTS PROVIDED BY ICS FROM PUMP  WORKSHEET 1 $2,964 $2,964
PARTS RADIO PARTS PROVIDED BY ICS FROM TANK RADIO WORKSHEET 1 $1,332 $1,332
PARTS RADIO PARTS PROVIDED BY ICS FROM PUMP RADIO WORKSHEET 2 $1,023 $2,046


EXPENSE ROUND TRIP MILAGE EXPENSE(125.4 Miles RT @ .56/mile) 4 $70 $281
Parts Subtotal $6,623


10/18/2014
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LABOR
ITEM DESCRIPTION QTY/UNIT UNIT COST
100 COORDINATION AND MANAGEMENT 1 $135 $135
101 ONSITE INVESTIGATION - 1/2 ENGINEER(1 Day) 6 $110 $660
102 ENGINEERING / ELECTRICAL  DESIGN 8 $95 $760
103 ENGINEERING / ELECTRICAL CAD DRAWINGS PLC PANEL 16 $75 $1,200
104 CONTROL PANEL ASSEMBLY PLC PANEL 16 $65 $1,040
105 PLC PROGRAMMING AT ICS 16 $95 $1,520
107 HMI PROGRAMMING AT ICS 24 $95 $2,280
108 SYSTEM SETUP CONFIGURATION AND TESTING AT ICS 8 $95 $760
109 ONSITE START/UP TESTING - TECH (2 Tech 2 Days) 24 $75 $1,800
110 ONSITE START/UP TESTING - ENGINEER (1 ENGINEER 3 Days) 36 $110 $3,960
111 ONSITE TRAINING - ENGINEER (1 ENGINEER 1 Days) 4 $110 $440


Labor Subtotal $14,555


PHASE 1 TOTAL COST $21,178
OPTION 1 - ADD OUTDOOR SOLAR CHARGING KIT FOR TANK  RADIO $3,763


PHASE 1 TOTAL COST WITH OPTIONS $24,941


 Phase 2 - Complete Modifications to Pump Panel, onsite PC, and SCADA software
PARTS
ITEM DESCRIPTION QTY UNIT COST


PARTS PUMP PANEL PARTS PROVIDED BY ICS FROM PUMP WORKSHEET 1 $3,953 $3,953
PARTS SCADA PARTS PROVIDED BY ICS FROM PUMP WORKSHEET 1 $4,303 $4,303


EXPENSE ROUND TRIP MILAGE EXPENSE(125.4 Miles RT @ .56/mile) 4 $70 $281
Parts Subtotal $8,537


LABOR
ITEM DESCRIPTION QTY/UNIT UNIT COST
200 COORDINATION AND MANAGEMENT 1 $135 $135
201 ONSITE INVESTIGATION - 1 ENGINEER1 Day) 8 $110 $880
202 ENGINEERING / ELECTRICAL  DESIGN 4 $95 $380
203 ENGINEERING / ELECTRICAL CAD DRAWINGS PLC PANEL 8 $75 $600
204 ADDITIONAL PLC PROGRAMMING AT ICS 16 $95 $1,520
205 SCADA PROGRAMMING AT ICS 24 $95 $2,280
206 SYSTEM SETUP CONFIGURATION AND TESTING AT ICS 4 $95 $380
207 ONSITE START/UP TESTING - TECH (1 ENGINEER 2 Days) 10 $95 $950
208 ONSITE START/UP TESTING - ENGINEER (1 ENGINEER 3 Days) 20 $110 $2,200
209 ONSITE TRAINING - ENGINEER (1 ENGINEER 1 Days) 8 $110 $880


Labor Subtotal $10,205


PHASE 2 TOTAL COST $18,742


TOTAL PROJECT COSTS $43,682


All payments must be received within 30 Days of invoice . 
 A charge of 2% Interest per month for Invoices 30 days past due. 
Interest will be charged on the balance from the Invoice data.  Interest to be compounded daily.
Warrantee limited to component manufacturer's warrantee.
All parts must be returned to MFG with RMA from Manufacturer. 


Assumptions: ICS will provide a UL 508A Sticker, and Quality Control Sheet With Each Panel
Pole for solar, Level Transmitters or switches to be supplied and installed by others.







PLC PARTS
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ITEM REF DESCRIPTION MFG PART# QTY
1 ENCL ENCLOSURE, 20X20X8, NEMA 4 HOFFMAN C-SD20208 1
2 DS1 DISCONNECT LOAD SWITCH OPERATING HANDLE ABB CONTROLS OHB80L6 1
3 DS1 DISCONNECT SWITCH SHAFT KIT FOR 8.3" TO 9.1" ABB CONTROLS OXP6X210 1
4 HMI MAGELIS 5.7" TFT COLOR LED, TOUCH PANEL, 22MM NEMA 4X, RS232/ ETHERNET, 24VDC MAGELIS HMISTU855 1
5 HMI ETHERNET PATCH CABLE PANDUIT NK5EPC5Y 1
6 PLUG 1/2" KNOCKOUT PLUGS GEEY STEEL, NEMA 4 HOFFMAN AS050 6
7 CORD CORD CONNECTORS 3/8 OLFLEX S1238 8
8 CORD 3/8 STEEL LOCKNUT T&B 140 8
9 CORD 3/8" NEOPRENE GASKET WITH STAINLESS STEEL RETAINER T&B 5261 8


10 PNL 20 X 20 BACK PANEL PAINTED WHITE SHEET METAL C-P2020 1
11 DS1 SWITCH BODY 25A 3 POLE ABB CONTROLS OT40F3 1
12 CB1 1 POLE 15A CIRCUIT BREAKER UL489, ABB CONTROLS S201U-K15 1
13 TVSS2 Surge Suppressors VAL-CP-1S-175 1PHS-N-GND 120 PHEONIX CONTACT 2859479 1
14 CB2 CIRCUIT BREAKER, 1 POLE ,10A  UL489 ABB CONTROLS S201U-K10 1
15 BS3 CIRCUIT BREALER, 1 POLE 5A UL489 ABB CONTROLS S201U-K5 1
16 CS1 CURRENT SENSOR, 1-150 AMPS NK TECHNOLOGIES AS1-NOU-FT-GO 1
17 PS1 24VDC 5A SWITCHING POWER SUPPLY UL508 115/230 VAC PHOENIX 2866310 1
18 PLC MICROLOGIX 1400 120VAC SUPPLY, 20 DI,12 RO, 4AI, 2AO, Ethernet+ 2 com ports ALLEN BRADLEY 1766-L32BWAA 1
19 R1 1K OHMS RESISTOR, +-5%, 1W NEWARK 94C2281 4
20 CR1-2 6 mm RELAY, 24VDC SPDT 6A/10A PEAK BLUE W/ LED PHOENIX 2966171 2
21 CR3-1-0 12 mm RELAY, 24VDC DPDT 6A/10A PEAK BLUE W/ LED PHOENIX 2834643 10
22 CR1-12 PLUG IN JUMPER,  BAR SPST BLUE PHOENIX 2966692 1
23 CR1-12 PLUG IN JUMPER,  BAR SPST RED PHOENIX 2966786 1
24 CR1-12 PLUG IN JUMPER, 8-WAY JUMPER LINK 50 POS BLUE PHOENIX 2821180 0.1
25 CR1-12 PLUG IN JUMPER, 8-WAY JUMPER LINK 50 POS BLACK PHOENIX 282091650 0.1
26 CR1-12 6 mm MARKING STRIP FOR 38 SERIES RELAYS PHOENIX 828736 1
27 TB1 SINGLE TIER TERMINAL BLOCK 40A M6/10 PHOENIX 3044160 1
28 TB1 SINGLE TIER TERMINAL GROUND BLOCK M6/8.P PHOENIX 3044157 1
29 TB1 SINGLE TIER TERMINAL BLOCK 25A PHOENIX 3044102 15
30 TB1 SINGLE TIER 10 POLE JUMPER BAR PHOENIX 3030271 2
31 TB1 SINGLE TIER END SECTION PHOENIX 3047028 2
32 FU-XX FUSE, GMA, 5.0A LITTEL FUSE 235 005 12
33 FU-XX FUSE, GMA, .1A LITTEL FUSE 235 100 26
34 TB1 FUSE DOUBLE TIER W/ GROUND PHEONIX CONTACT 3073995 38
35 TB1 END STOP, GREY PHOENIX CONTACT 0800886 6
36 TB1 SINGLE LEVEL TERMINAL BLOCK BLANK LABELS PHOENIX CONTACT 0828736 1
37 TB1 TRIPLE LEVEL TERMINAL BLOCK BLANK LABELS PHOENIX CONTACT 0828734 2
38 TB1 TRIPLE LEVEL W/GROUND TERMINAL BLOCK BLANK LABELS BOTTOM 2-TIERS PHOENIX CONTACT 0830768 1
39 TB1 DIN RAIL (2 METERS OR 6.5') PREPUNCHED 35MM PHOENIX CONTACT 0801733 2
40 TB1 BRACKET, ANGLE SUPPORT PHOENIX CONTACT 1201099 3
41 ESW ETHERNET SWITCH 5 PORT UNMANGED PHOENIX CONTACT 2891001 1
42 GND 14 CIRCUIT GROUND BAR CUTLER-HAMMER GBK 14P 1
43 WIREWAY 3"X1"X6' PANDUIT F1X3LG6 24
44 WIREWAY COVER, 1" X 6' PANDUIT C1LG6 24
45 FREIGHT SHIPPING CHARGES VARIOUS VENDORS FREIGHT 1
46 MISC MISC ITEMS - WIRE, MARKERS, FERRULES, HARDWARE ICS MISC 1







TANK RADIO PARTS
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ITEM REF DESCRIPTION MFG PART# QTY
1 ENCL ENCLOSURE 20X16X10 NEMA 4X FIBERGLASS HOFFMAN A201610CHQRFG 1
2 ENCL BACK PANEL 20X16 HOFFMAN A20P16 1
3 CB2 CIRCUIT BREAKER, 1 POLE, 15 AMPS, UL489, IC=6KA ABB CONTROLS S201U-K15 5
4 RDO RADIO ETHERNET, SURECROSS, 900MHZ, 1W, 10-30VDC, EXT ANTENNA, BUILT-IN I/O BANNER DX80DR9M-HB2 1
5 ANT ANTENNA OMNI 900MHZ 8 DBI FIBERGLASS BANNER BWA-9O8-AS 1
6 ANT ANTENNA SURGE SUPPRESSOR, BULKHEAD, N-TYPE,
DC BLOCKING BANNER BWC-LFNBMN-DC 1
7 ANT ANTENNA CABLE RP-SMA FEMALE TO N MALE BANNER BWC-1MRSMN05 1
9 FU-XX FUSE, GMA, .1A LITTEL FUSE 235 100 6


10 TB1 FUSE DOUBLE TIER W/ GROUND PHEONIX CONTACT 3073995 6
11 TB1 END STOP, GREY PHOENIX CONTACT 0800886 6
12 TB1 SINGLE LEVEL TERMINAL BLOCK BLANK LABELS PHOENIX CONTACT 828736 1
13 TB1 TRIPLE LEVEL TERMINAL BLOCK BLANK LABELS PHOENIX CONTACT 828734 2
14 TB1 TRIPLE LEVEL W/GROUND TERMINAL BLOCK BLANK LABELS BOTTOM 2-TIERS PHOENIX CONTACT 0830768 1
15 TB1 DIN RAIL (2 METERS OR 6.5') PREPUNCHED 35MM PHOENIX CONTACT 0801733 2
16 TB1 BRACKET, ANGLE SUPPORT PHOENIX CONTACT 1201099 3
17 WIREWAY 3"X1"X6' PANDUIT F1X3LG6 6
18 WIREWAY COVER, 1" X 6' PANDUIT C1LG6 6
19 FREIGHT SHIPPING CHARGES VARIOUS VENDORS FREIGHT 1
20 MISC MISC ITEMS - WIRE, MARKERS, FERRULES, HARDWARE ICS MISC 1







PUMP RADIO PARTS
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ITEM REF DESCRIPTION MFG PART# QTY
1 ENCL ENCLOSURE 8X6X4  NEMA 4X FIBERGLASS HOFFMAN A864CHQRFG 1
2 PNL BACK PANEL 8X4 HOFFMAN A8P6 1
3 RDO RADIO ETHERNET, SURECROSS, 900MHZ, 1W, 10-30VDC, EXT ANTENNA, BUILT-IN I/O BANNER DX80DR9M-HB2 1
4 ANT ANTENNA OMNI 900MHZ 8 DBI FIBERGLASS BANNER BWA-9O8-AS 1
5 ANT ANTENNA SURGE SUPPRESSOR, BULKHEAD, N-TYPE,
DC BLOCKING BANNER BWC-LFNBMN-DC 1
6 ANT ANTENNA CABLE RP-SMA FEMALE TO N MALE BANNER BWC-1MRSMN05 1
7 TB1 SINGLE TIER TERMINAL BLOCK 30A PHOENIX CONTACT 3044102 4
8 TB1 SINGLE TIER END SECTION PHOENIX CONTACT 3047028 2
9 TB1 GROUNDING TERMINAL UT6-PE PHOENIX CONTACT 3044157 1


10 TB1 END STOP, GREY PHEONIX CONTACT 0800886 3
11 TB1 DIN RAIL PHOENIX CONTACT 0801733 1
12 CB CIRCUIT BREAKER UL489 1 POLE 1A ABB SU202M-K1 1
13 UNI UNISTRUT 2" RIDGED CONDUIT 10' TALL T&B 2-IN-GALV 1
14 UNI SHALLOW UNISTURT PER FOOT T&B B1400HS-10-SS 4
15 CONDUIT 1/2" GREY LIQ FLEX CONDUIT SOUTHWIRE 55082605 6
16 PLUG 1/2" INS L/T FLEX CONN T&B 5332 2
17 J-BOX 10 CU IN. SWITCH BOX ACE 30317 1
18 HARDWARE REDWOOD 2X4 3 FT SECTION ACE N/A 2
19 HARDWARE HEX 1/4-20 SELF DRILL FASTENER ZINC MCMASTER CARR 90401A540 4
20 HARDWARE 1/4-20x3/4" STAINLESS STEEL PAN HEAD FASTENER MCMASTER CARR 93878A542 4
21 HARDWARE BOLTS 1/4-20"X1" 304SS MCMASTER CARR 90316A542 6
22 HARDWARE FLAT WASHERS 1/4-20" 304SS MCMASTER CARR 92141A029 6
23 HARDWARE LOCK WASHER 1/4-20" 304SS MCMASTER CARR 92146A029 6
24 HARDWARE NUT 1/4-20" 304SS MCMASTER CARR 94805A029 6
25 HARDWARE U-BOLT, ZINC-PLATED STEEL, 5/16"-18 THREAD SIZE, 3" ID MCMASTER CARR 3043T628 4
26 HARDWARE SPRING NUTS 1/2" 304SS T&B A100-1/2 4
27 HARDWARE 120" 2 1/2" STEEL PIPE N/A N/A 1
28 FREIGHT SHIPPING CHARGES VARIOUS FREIGHT 1
29 MISC MISC ITEMS -PANDUIT, RESISTORS, WIRE, MARKERS, FERRULES, HARDWARE ICS MISC 1







PUMP PANEL PARTS
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ITEM REF DESCRIPTION MFG PART# QTY
1 LT PILOT LIGHT NEMA 4X 120VAC TRANSFORMER TYPE EATON 10250T221N 3
2 LT PILOT LIGHT NEMA 4X PUSH 120VAC TRANSFORMER TYPE WHITE LENS EATON 10250TC26 6
3 LT PILOT LIGHT NEMA 4X PUSH 120VAC TRANSFORMER TYPE AMBER LENS EATON 10250TC43 6
4 LT PILOT LIGHT NEMA 4X PUSH 120VAC TRANSFORMER TYPE RED LENS EATON 10250TC21 6
5 LT PILOT LIGHT 30MM LABEL SQUARE BLACK " POWER ON" EATON 10250TS81 6
6 LT PILOT LIGHT 30MM LABEL SQUARE BLACK " FAULT" EATON 10250TS84 6
7 LT PILOT LIGHT 30MM LABEL SQUARE BLACK " MOTOR RUN" EATON 10250TS81 6
8 SS SELECTOR SWITCH HOA NEMA 4X 3 POSITION MECHANISM EATON 10250T22KPOP 1
9 SS SELECTOR SWITCH NC CONTACT TO ADD TO ABOVE FOR CENTER POSITION EATON 10250T51 1
10 SS 30MM LABEL SQUARE RAISED WHITE WITH BLACK LETTERS "HAND OFF AUTO" PHEONIX CONTACT 0801855 1
11 PB PUSH BUTTON 30MM OPERATOR RED EATON 10250T102 1
12 PB PUSH BUTTON 30MM CONTACT BLOCK 1 NO /1NC EATON 10250T1 1
13 PB 30MM LABEL SQUARE RAISED WHITE WITH BLACK LETTERS "RESET" PHEONIX CONTACT 0801855 1
14 PWR MNTR VOLTAGE MONITOR. 3-PHASE, 200-480V AC, 10 AMP, SPDT, LOSS OF ANY PHASE, PHASE REVERSAL, SSAC PLMU11 1
15 PWR MNTR 8 PIN OCTAL BASE SOCKET, 15 AMP @ 300V, 10 AMP @ 600V. DIN/PANEL MOUNT SSAC D3PA2 1
16 MS NEMA SIZE 3 MOTOR STARTER W/ SOLID STATE OVERLOAD, AUTO RESET 120VAC COIL EATON AN19K0A5E100 1
17 FREIGHT SHIPPING CHARGES VARIOUS VENDORS FREIGHT 1
18 MISC MISC ITEMS - WIRE, MARKERS, FERRULES, HARDWARE ICS MISC 1







SCADA PARTS
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ITEM REF DESCRIPTION MFG PART# QTY
1 ENCL ENCLOSURE, 20X20X8, NEMA 4 HOFFMAN C-SD20208 1
2 PNL 20 X 20 BACK PANEL PAINTED WHITE SHEET METAL C-P2020 1
3 SCADA STUDIO SCADA SOFTWARE, RUN TIME 1500 Tag License INDUSOFT NS-15002NT-RT 1
4 SCADA STUDIO SCADA 1 CONCURRENT USER FOR WEB SERVER INDUSOFT N/A 1
5 SCADA STUDIO SCADA 1 CONCURRENT USER FOR THIN CLIENT INDUSOFT N/A 1
6 SCADA STUDIO SCADA USB HARD KEY FOR DEVELOPMENT LICENSE INDUSOFT IND-USB-HK 1
7 CB1 CIRCUIT BREAKER 1 POLE 5 AMP UL489 ABB CONTROLS SU201M-K5 2
8 PS1 POWER SUPPLY 24VDC 5A 115/230 VAC PHOENIX CONTACT 2866310 1
9 SSP PLUGABLE SURGE PROTECTOR TYPE 3 24VDC PHOENIX CONTACT 2838228 1
10 SSP PLUGABLE SURGE PROTECTOR TYPE 3 24VDC BASE PHOENIX CONTACT 2839208 1
11 PC CELERON QUAD-CORE 1.86 GHX, 8-GB DDR3 SODIMM, 160GB SSD, WIN 7 PRO PHOENIX CONTACT BL BPC-2000 1
12 CBL DISPLAYPORT TO VGA VIDEO ADAPTER PHOENIX CONTACT 2400173 1
13 CBL AB CABLE MINI DIN TO MINI DIN ALLEN BRADLEY 1761-CBL-AC00 1
14 FREIGHT SHIPPING CHARGES VARIOUS VENDORS FREIGHT 1
15 MISC MISC ITEMS - WIRE, MARKERS, FERRULES, HARDWARE ICS MISC 1







SOLAR POWER FOR TANK
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ITEM REF DESCRIPTION MFG PART# QTY
1 ENCL ENCLOSURE 20X16X10 NEMA 4X FIBERGLASS HOFFMAN A201610CHQRFG 1
2 PNL BACK PANEL 20X16 HOFFMAN A20P16 1
3 ENCL ENCLOSURE 8X6X4  NEMA 4X FIBERGLASS HOFFMAN A864CHQRFG 1
4 PNL BACK PANEL 8X4 HOFFMAN A8P6 1
5 CB2 CIRCUIT BREAKER 2 POLE 5A UL489 ABB SU202M-K5 1
6 THRM THERMOSTAT NC 24VDC HOFFMAN AFTEMNC 1
7 CR1 DPDT (2 FORM C CONTACTS), 24 VDC COIL, 24 VDC 30 A CONTACTS.
DIN RAIL OR PANEL MOUNT. SCHNEIDER ELECTRIC 92S11D22-24 1
8 TMR 2 CN101 24VDC PROGRAMMABLE TIMER 16A CONTACTS TYPE A DIN RAIL MOUNTED FAVOLCANO A12031200UX0079 1
9 TSH HIGH ACCURACY DC 24V TEMPERATURE CONTROLLER HEATING COOLING THERMOSTAT DROK W17111 1


10 HTR CUSTOM H BRACKET CUSTOM ICS 1
11 HTR 100' FREEZE FREE CABLE 120VAC, 5 WATTS/FOOT EASY HEAT 2102 24
12 HTR GEL END CAP EASY HEAT GEL END CAP 1
13 TB1 SINGLE TIER TERMINAL BLOCK 41A UT6 PHOENIX CONTACT 3044131 4
14 TB1 SINGLE TIER GROUND TERMINAL UT6-PE PHOENIX CONTACT 3044157 2
15 TB1 SINGLE TIER END SECTION PHOENIX CONTACT 3047028 2
16 TB1 DIN RAIL (2 METERS OR 6.5') PREPUNCHED 35MM PHOENIX CONTACT 0801733 0.25
17 FERRULE FEMALE QUICK DISCONNECT TERMINAL 16-14AWG BLUE T&B RB2573 12
18 HARDWARE LOOP CLAMP GALVANIZED 1/4" DIAMETER MCMASTER-CARR 8863T1 8
19 HARDWARE 1/4-20X1/2 STAINLESS STEEL CAP BOLT SS316 MCMASTER-CARR 93190A537 8
20 HARDWARE 1/4-20 STAINLESS STEEL FLAT WASHER SS316 MCMASTER-CARR 90107A029 8
21 HARDWARE 1/4-20 STAINLESS STEEL LOCK WASHER SS316 MCMASTER-CARR 92147A029 8
22 HARDWARE 8-32X3/4" STAINLESS STEEL PHILLIPS HEAD SS316 MCMASTER-CARR 91735A197 4
23 HARDWARE 8-32 STAINLESS STEEL FLAT WASHER SS316 MCMASTER-CARR 90107A010 4
24 HARDWARE 8-32 STAINLESS STEEL LOCK WASHER SS316 MCMASTER-CARR 92147A430 4
25 TB1 SINGLE TIER TERMINAL BLOCK 30A PHOENIX CONTACT 3044102 2
26 TB1 SINGLE TIER END SECTION PHOENIX CONTACT 3047028 2
27 TB1 GROUNDING TERMINAL UT6-PE PHOENIX CONTACT 3044157 1
28 TB1 END STOP, GREY PHEONIX CONTACT 0800886 12
29 CNTR SUNSAVER 24VDC 10A SOLAR CHARGE CONTROLLER SUNSAVER SS-10L-24V 1
30 SLR SOLAR PANEL 2 PIECE 100W MONOCRYSTALLINE PHOTOVOLTAIC PV RENOGY RNG-100DX2 1
31 SLR SOLAR PANEL 2 SETS OF RENOGY  MOUNTING Z BRACKET SET OF 4 UNITS RENOGY MTS-ZBx2 2
32 SLR SOLAR PANEL 10FT. ADAPTOR KIT SOLAR CABLE PV WITH MC4 FEMALE AND MALE CONNECTORS RENOGY BC79716 2
33 BAT BATTERY 12 VOLT 55AH AGM UB12550 2
34 BAT BATTERY SUPPORT BRACKET ICS CUSTOM 1
35 CB CIRCUIT BREAKER UL489 2 POLE 1A ABB SU202M-K1 1
36 UNI UNISTRUT 2" RIDGED CONDUIT PER FOOT T&B 2-IN-GALV 62
37 UNI UNISTRUT PIPE CLAMP T&B B2016PA-ZN 2
38 UNI SHALLOW UNISTURT PER FOOT T&B B1400HS-10-SS 2
39 HARDWARE STRUT CHANNEL CONNECTOR STYLE 1 MCMASTER CARR 33125T144 14
40 HARDWARE ELBOW STRUT CHANNEL CONNECTOR MCMASTER CARR 33125T138 0
41 HARDWARE STRUT CHANNEL CONNECTOR STYLE 2 MCMASTER CARR 33125T146 2
42 HARDWARE TEE STRUT CHANNEL CONNECTOR MCMASTER CARR 33125T722 0
43 HARDWARE SPRING NUTS 1/2" 304SS T&B A100-1/2 32
44 HARDWARE BOLTS 1/2"X1" 304SS N/A N/A 32
45 HARDWARE FLAT WASHERS 1/2" 304SS N/A N/A 32
46 HARDWARE LOCK WASHER 1/2" 304SS N/A N/A 32
47 HARDWARE SPRING NUTS 1/4" 304SS T&B A100-1/4 4
48 HARDWARE BOLTS 1/4"X1" 304SS N/A N/A 4
49 HARDWARE FLAT WASHERS 1/4" 304SS N/A N/A 4
50 HARDWARE LOCK WASHER 1/4" 304SS N/A N/A 4
51 HARDWARE NUT 1/4" N/A N/A 4
52 HARDWARE THREADED PIPE FITTING 1/4" N/A N/A 2
53 FREIGHT SHIPPING CHARGES VARIOUS FREIGHT 1
54 MISC MISC ITEMS -PANDUIT, RESISTORS, WIRE, MARKERS, FERRULES, HARDWARE ICS MISC 1
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