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Abbreviations and Acronyms

	SDGE
	San Diego Gas and Electric

	SH
	Showerhead

	DCW
	Domestic Cold Water – The city water temperature entering a residence is normally between 50°F to 56°F

	DHW
	Domestic Hot Water

	WH
	Water heating is a thermodynamic process using an energy source to heat water above its initial temperature. Typical domestic uses of hot water are for cooking, cleaning, bathing, and space heating.

	DWH
	Domestic Water Heater -  Usually cylindrical tank type ranging from 20 to 100 U.S. gallons of storage

	EEK
	Energy Efficiency Kit – normally contains a low-flow showerhead and three faucet aerators for bathroom lavatories and kitchen sinks

	GPM
	Gallons per Minute

	Psi
	Pounds per square each


Table of Contents
Introduction 
  1

Objective 
 1
Instrumentation 
  1

Methodology 
  2
Data Submittal 
  3
Proposed Work Schedule 
  4
Project Implementation Budget 
  5
Consulting Fee 
 6
Appendix “A” Filed Data Collection Form 
  7
Introduction
The management of SDGE requested that ASW Engineering Management collect domestic hot water usage data on showerheads, lavatories and kitchen sinks for 200 residences in their service territory. 
Towards the stated goal, this document describes the proposed water measuring protocols and associated budget.
Objective

The main objective of ASW is to gather sufficient data of showerheads and aerators at each residence and submit the findings to SDGE for future analysis and reporting.
Instrumentation
Figure-1 shows the Hedland flow meter that will be used to measure the DCW and DHW flow of the showerheads and associated water pressures.
Figure-1
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 For oil, water, and other fluids 

 Simultanteously monitors in-line flow and pressure 

 Flow ranges: 0.5 - 4 GPM (3 - 15 LPM)

up to 4 - 28 GPM (20 - 100 LPM) 

 Rugged polysulfone construction 

 Available in 1 inch NPT 

 Pressure up to 325 psi (22 bar) maximum 

 Temperature up to 150 °F (65.6 °C) maximum 

 Accuracy within ±5% 


To measure the GPM of lavatories and kitchen sinks, ASW’s auditors will use a flow meter bag from Niagara Conservation.   

Methodology

To accomplish the objective, ASW proposes to perform the following major tasks:
1. SDGE will provide ASW with names, addresses and phone numbers of SDGE customers sorted by county and zip code

2. SDGE will mail customers letters of introduction to inform customers they will be receiving a call from ASW regarding installation of the kits

3. ASW schedules appointments at the customers’ convenience

4. Upon arrival for the installation, ASW will interview the customer to attain the following information:

· Number of people in household

· Number of showers, kitchen sinks and bath sinks
· Number of showers per day per shower

5. Data will be collected on the primary shower:

· Showers per week

· Rated flow (GPM) identified on existing showerhead

· Length of shower (min)

6. Showerhead measurements will be taken with the Hedland flow/pressure gauge before the installation of the new shower head to establish a baseline and after the installation of the low flow showerhead

· Install the gauge with the existing showerhead and obtain the following       measurements at full on hot, full on cold, full on mixed

i. Water temperature

ii. GPM 

iii. Flowing pressure  

iv. Static pressure - full on both

· Adjust mixed temperature to achieve 105 degrees and record same data as above

i. If full on mixed temp is above 105, reduce the hot water

ii. If full on temp is below 105, reduce the cold water

7. Install the low flow showerhead

· Install the gauge with the new showerhead and obtain the following measurements at full on hot, full on cold, full on mixed

i. Water temperature

ii. GPM 

iii. Flowing pressure  

iv. Static pressure - full on both
· Adjust mix temperature to achieve 105 degrees and record same data as with existing showerhead

i. If full on mixed temp is above 105, reduce the hot water

ii. If full on temp is below 105, reduce the cold water

8. Bathroom sink - data will be collected on one bathroom sink, however, aerators will be installed on two bathroom sinks

i. Identify rated flow (GPM) from existing aerator

· Measure flow w/bag - before and after installation of aerator 

· Measure GPM using bag - full on hot, full on cold, full on both

· Temperature - measure at mixed temperature then adjust to 105 degrees

i. Record how long the water runs each day (min/day)
9. Data will be collected on the kitchen sink - Same procedures as bathroom sinks 

10. Surveyor will record data from DHW heater, if accessible:
· Manufacturer

· Model

· Age

· Type (storage/instantaneous)

· Storage - Gallons

· Temperature setting of water heater
· Temperature at tap closest to WH
· Efficiency, if available

· Source fuel
· Burner capacity - BTUH if gas, kW if electric
11. Surveyor will enter the collected data into the Project Excel database
12. The Excel database will be reviewed for consistency
Comment – 

The management of SDGE requested that ASW perform the audits in two phases: Phase-1 will include 25 sites; Phase-2 will include 175 sites.  The main reason for Phase-1 is that management will have the opportunity to review the data being collected and make revisions if deemed necessary.   
Data Submittal
ASW will summarize all the collected data in an Excel workbook and email it to SDGE for their analysis and final report.  See Appendix “A” (page-7) for a preliminary Field Data Collection Form.
Proposed Work Schedule

Figure-2 shows the proposed work schedule.

Figure-2 Proposed Work Schedule
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Project Implementation Budget
Figure-3 shows the estimated budget breakdown to collect the previously stated data.
Figure-3 Project Implementation Budget
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ASW's Objective:

 Collect data to develop a Workpaper that shows the

 energy savings for low-flow showerheads and faucet aerators

Data Requirments:

 City water temp and shower temp  Number of installed showerheads/household

 Existing showerhead flow rate  Number of people/household

 New showerhead flow rate  Number of shower events/day/showerhead

 Water heater vintage  Main DHW temperature (DHW heater)

 DHW heater - make, model number

Hardware: 

 We will use Hedland Flow Meters  Source fuel used by theDHW heater

 if deemed appropriate  

SDGE > 

200

Number of Sites:

200 200 0.33 2 0.75

Schedule Travel  Site Activites Paper Work Data Collection Data Collection

Total

Regions # Sites/Region Site Visits Time Hrs/Site Hrs Hrs Hrs/Site Total Hours

Mileage

SDG&E Territory 1 Coastal 50 0.33 0.83 2 0.75 3.9 196 2667

2 Inland 50 0.33 0.83 2 0.75 3.9 196 2667

3 Desert 50 0.33 0.83 2 0.75 3.9 196 2667

4 Far North 50 0.33 0.83 2 0.75 3.9 196 2667

783 10667

 BUDGET SUMMARY

Rate/Hr Total

Auditors =  783                     75 $                    58,700 $            

Instrumentation - Headland Flow Meter

Audit Instrument =  16                       125 $                  2,000 $               200 $                  4 800 $                 

C& S =  79.9                    100 $                  7,987 $              

Total Mileage =  10,667                0.585 $               6,240 $              

ASW will deliver the collected field data in an organized form

Total Budget =  74,927 $            

No data analysis and no final report

Utility will provide the showerheads, aerators & customers' names, addresses

R/R/Admn SDGE/Excel   and phone numbers


Consulting Fee

ASW will be compensated on a time-and-materials basis within the established consulting budget of $ 74,927 (Seventy Four Thousand Nine Hundred and Twenty Seven Dollars).  ASW can not exceed this budget without advance written authorization from the management of SDGE.

The compensation for labor will be made at the following rates throughout the duration of this agreement.

	CLASSIFICATION
	HOURLY RATE

	Principal
	$ 170

	Senior Engineer
	$ 150

	Staff Engineer
	$ 125

	Auditor
	$ 75

	Administration Support
	$ 45


Considerations
1. The above rates do not include the direct costs; such as mileage, parking fees, etc.  Direct costs will be passed through without a markup.
2. ASW will invoice on a monthly basis for work completed during the previous month.
Appendix A - Field Data Collection Form
[image: image4.emf]Auditor

Site #

Name

Address

Zip Code Mfr

Phone # Model

Age

Type (storage/instant)

Gallons

# Installed Control Type  Temp setting

Number of People -  Water temp at tap

Number of showerheads - 

Separate Hot/Cold SHC

Efficiency if avail.

Number of kitchen sinks - 

Single lever temp & flow SLTF

Source fuel

Number of bath sinks - 

Temp Control Only TCO

BTUH

KW

Pre Fully Open Pre Fully Open Pre Fully Open Pre - Flow Pre - Water Pre - Water Pre -Temp Pre - Flow Pre - Water Pre - Water Pre -Temp

Valve GPM Valve PSI Valve Temp °F GPM Flowing PSI Static PSI °F GPM Flowing PSI Static PSI °F

Cold Water - 

105

Hot Water - 

Rated flow GPM

Post - Flow Post - Water Post - Water Post -Temp Post - Flow Post - Water Post - Water Post -Temp

Showers Per Wk

GPM Flowing PSI Static PSI °F GPM Flowing PSI Static PSI °F

Minutes/shower

105

Pre Fully Open Pre Fully Open Pre - Flow Pre - Temp Pre - Flow Pre - Temp Post - Flow Post - Temp Post - Flow Post - Temp

Valve GPM Valve Temp °F GPM °F GPM °F GPM °F GPM °F

Cold Water - 

105

Hot Water - 

Rated flow GPM *Have customer adjust to their desired temperature

Minutes/Day **Adjust temp for kitchen and lav the same as the shower temp set by customer (if cust not available)

Pre Fully Open Pre Fully Open Pre - Flow Pre - Temp Pre - Flow Pre - Temp Post - Flow Post - Temp Post - Flow Post - Temp

Valve GPM Valve Temp °F GPM °F GPM °F GPM °F GPM °F

Cold Water - 

105

Hot Water - 

Rated flow GPM

Minutes/Day

Remarks:

Step 3. Pre - Mixed Cust Temp*

5. Post Temp @ 105°

5. Post Temp @ 105°

2. Pre Temp @ 105°

2. Pre Temp @ 105° 3. Pre Mixed - Cust Temp**

3. Pre Mixed - Cust Temp**

Step 1 - Lav 1 - Baseline Data 4. Post Mixed - Cust Temp**

Step 1 - Shower Baseline Data -

Step 4. Post - Mixed Cust Temp*

Step 1 - Kitchen Sink - Baseline Data 4. Post Mixed - Cust Temp**

Step 5. Post - Mixed Temp @ 105°

Step 2. Pre - Mixed Temp @ 105°

DHW Information

Home Survey

Customer Information Date



Control Type Codes



