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EXECUTIVE SUMMARY

The following report describes the results of a post-installation inspection of the installed
CalPOP project at the Selma Kingsburg Fowler County Sanitation District (SKF) in Kingsburg,
CA. This project was installed in a manner that was entirely consistent with the project
recommendations set forth in the CalPOP Facility Audit Report (Audit) prepared for SKF and
approved by PG&E on June 30, 2009.

The approved Audit recommended three measures, including: 1) Aeration System
Improvements (including blower replacement), 2) an Aerobic Digester Blower Replacements,
and 3) Replacement of the Dissolved Air Floatation Thickener (DAFT) system with a Gravity
Belt Thickener (GBT). The installed project included only the first two of these three measures
and the project was installed as designed and operational on 6/15/10. The installed project was
inspected and verified on 6/30/10.

Table E-1 summarizes the estimated energy savings and program incentives for the SKF
project as specified in the original Audit. Table E-2 summarizes the actual energy savings as
measured during the post-installation verification period of June 15-30, 2010. Rebate incentives
of $ 406,902 will be paid to the customer based on the actual verified gross savings at $0.09 per
annual kWh saved, and $100 per calculated summer peak (KW) reductions.

Table E-1 Estimated Energy Savings Summary

Project Estimated | Estimated Estimated Estimated Estimated Estimated Simple
Description Annual Annual Annual Dollar Implementation Incentive Final Project Pay
Energy Demand Savings(1) Cost Amount Cost Back
Savings Savings ($/Yr) %) %) %) (Yr)
(kW-hr) (kW)
Aeration System
Improvements 2,456,088 280 $ 270,152 $ 2,843,000 $ 253,612 | $ 2,589,388 9.6
Aerobic Digester
Blower Replacement 982,435 112 $ 108,060 $ 952,000 $ 98,719 $ 853,281 7.9
Replace DAFT with
GBT 410,254 47 $ 20,803 $ 1,605,000 $ 41,600 | $ 1,563,400 75.2
Notes:
1. Energy savings based on 3/1/2009 PG&E E-19P Rate Schedule broken down by each rate period for an entire year. If all
energy saving measures are implemented the facility will move from its current E-20P schedule to the E-19P schedule.

Table E-2 Actual Verified Energy Savings Summary

AEUE SBIE] Estimated Actual
. Annual Annual -
Project E Annual Dollar Incentive
L nergy Demand .
Description : . Savings(1) Amount
Savings Savings ($/INT) $)
(KW-hr) (kW)
jeration System 3106296 | 354.6 $ 341,670 | $ 315,027
mprovements
Aerobic Digester Blower | 4 438 39> | 1p4.2 $ 158212 | $ 145875
Replacement
TOTAL 4,544,688 518.8 $ 499,882 $ 460,902

Total verified savings from this project are 4,544,688 annual kWH and 518.8 KW. Upon
completion of the project, the total costs of the project are estimated to be $3,531,999 and with
and estimated $499,882 in electricity cost savings, the estimated simple paypback period is
6.14yrs.
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POST-INSTALLATION ENERGY SAVINGS ANALYSIS

Post-Installation Verification and Energy Savings Calculations

V.1 Aeration System Improvements

Improvements to the aeration system included installing a new fine bubble diffusers system, a
new automated DO control system, and replacing the existing blowers with 4 new high
efficiency turbo blowers. The installation of the new equipment was completed in early June of
2010. Pictures of the new diffuser system, blowers, and DO control system are shown in
Figures V1.1, V1.2, and V1.3.

Figure V1.1 New Fine Bubble Diffusers
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Figure V1.3 Automated DO Control System

Blower System Master Control Setup Screen

Continuous monitoring of the process took place from June 15" through June 30", 2010.
Continuous readings of dissolved oxygen (DO), blower power draw in kW, total system air flow,
system header pressure, and outside air temperature were taken in 5 minute intervals. A total
of 4,280 data points were collected for each parameter. This information is summarized in Table
In addition, the normal weekly samples of influent BOD were obtained from plant staff
along with the daily influent flow for the basins during the test period. This information is

V1.1.

summarized in Table V1.2.

Sample (Sec.)

Current
s
s}
oo ]

Table V1.1 SKF Actual Aeration System Performance Summary
June 15™ through June 30™ 2010

Total Total Average
Blower System Header Ambient Air
Power Air Flow Pressure Average Temperature
(kW)  (scfm) (psig) DO (mgll) (°F)
Average (Actual Measured) 202.7 6,245 8.8 0.59 75.4
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Table V1.2 SKF Average Aeration System Loading Summary
June 15" through June 30™ 2010

Influent Influent Influent
Flow BOD TSS
Date (mgd) (mg/l) (mg/l)
6/15/10 4.1720 650 448
6/16/10 4.3740
6/17/10 4.2380 340 380
6/18/10 4.1510
6/19/10 4.6090
6/20/10 3.9660
6/21/10 3.9660
6/22/10 4.3680 660 1,580
6/23/10 5.1170 390 634
6/24/10 5.8130
6/25/10 4.0980
6/26/10 6.1150
6/27/10 3.6890
6/28/10 3.6230
6/29/10 4.8550

Average 4.48 510 761

Average BOD Loading (Ibs/day) = 19,042

For reference, Table 1.2.5 from the original CalPOP report presents the original measured
baseline energy usage from the aeration system prior to the new system being installed. Table
2.1.3 from the original CalPOP report presents the original estimate of energy usage for the new
project.

Because the actual measured test conditions for the new system do not exactly match the
average yearly conditions for the treatment plant, the measured energy savings for the test
period must be corrected to the yearly average conditions. Table V1.3 presents a corrected
performance summary for the average yearly conditions in 2008, used as the baseline
conditions for the original CalPOP Audit Report. In this table, the measured energy usage was
scaled up linearly to account for the higher average BOD loadings for 2008 compared to the test
period. In addition, the average energy usage was then scaled down slightly to account for the
average temperature difference between 75°F during testing as compared to the 63°F for 2008.
The temperature difference was scaled based on linear interpolation of the actual blower curves
at different temperatures and then subtracting the difference in energy usage from 75°F to 63°F.
A copy of the blower curves is attached in the Appendix for reference.

Table V1.4 presents the net savings of the corrected yearly average energy usage for the new
system relative to the baseline case from the original CalPOP report. A total annual average of
354.6 kW savings (occuring 24 hours a day, 365 days a year) results from the installation of the
new aeration system, blowers and control system. This equates to 3,106,296 kWh annual
electricity saavings.
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Table 1.2.5 SKF Average Aeration System Estimated Energy Usage for 2008
based on Aeration System Data recorded for March 31* through May 5™ 2009*

Estimated Energy
2008 Average Usage by Month Based
2008 Average BOD BOD Loading on April 2009

Month Concentration (mg/l) (Ibs/day) (kW)

Jan 687 25009 636

Feb 710 22421 570

Mar 661 22080 561

April 524 20060 510

May 576 23357 594

June 640 23911 608

July 711 25140 639

Aug 739 25140 639

Sept 762 32002 814

Oct 685 24908 633

Nov 526 19833 504

Dec 497 19203 488

Average 643 23589 600
Measured Baseline April, 2009
Flow 3.7791 mgd
BOD 669 mg/l or 21,080 Ibs./day
Average Recorded Power 536 kW

* From Original CalPOP Facility Audit Report approved June 30, 2009

Table 2.1.3 SKF aeration System Estimate of Annual Energy Usage for New Fine Bubble Diffuser
System and New Turbo Bowers Based on 2008 Biological Loadings*

2008 2008 Average Air Flow Average Total
Average Average  Ajflow Average Blower per Blower System
BOD Conc. BOD Required Ambient Inlet Blower Power Power
Month mg/l Loading (scfm) Temp (F) Temp (F) (scfm) (kW) (kW)
Jan 687 25009 9227 46 55 4613 160 320
Feb 710 22421 8272 51 60 4136 143 286
Mar 661 22080 8146 56 65 4073 142 284
April 524 20060 7401 61 70 3700 130 260
May 576 23357 8617 69 78 4309 156 312
June 640 23911 8822 76 85 4411 163 326
July 711 25140 9275 82 91 4638 175 350
Aug 739 25140 9275 80 89 4638 174 348
Sept 762 32002 11807 75 84 5903 244 488
Oct 685 24908 9189 65 74 4595 184 368
Nov 526 19833 7317 53 62 3659 126 252
Dec 497 19203 7085 45 54 3542 120 240
Average 643 23,589 8,703 63 72 4351 160 320
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* From Original CalPOP Facility Audit Report approved June 30, 2009

The power savings for the project as installed and corrected for average yearly conditions
exceeded the original power savings estimated by approximately 75 kW. This is because the
efficiency of the new diffuser was very conservatively estimated, the blowers were modified in
design to be more efficient by exhausting motor and VFD heat outside of the blower instead of
into the process air, and the final DO set point was adjusted to allow lower DO conditions to
exist in the basin while still maintaining the process.

Table V1.3 SKF Corrected Aeration System Performance for 2008 Yearly Average Conditions

Total Total
Average Average System Average Blower
BOD BOD Air Header Average Ambient Power

Conc. Loading Flow Pressure DO Air Temp. (kW)
mg/I (Ibs/day) (cfm) (psiq) (mg/l) (°F)

Average for 2008* 643 23,589 63 600
Average - Actual Measured 2010
(Verification Test Period June 15730, 510 19,042 6,245 8.8 0.59 754 2027

Average BOD Loading for Test Period (Ibs/day) 19,042
Average BOD for Year 2008 from CalPOP report (Ibs/day) 23,589
Average Measured Power Usage for Test Period (kW) 202.7
Average Ambient Temperature for Test Period (F) 75.4
Corrected Power Usage for Average BOD Conditions 23,589 Ibs/day at 75.4 F (kW) 251.1
Average Yearly Ambient Temperature (F) 63

Total Corrected Power Usage for Average Ambient Air Temperature of 63 F and 23,589 |bs/day 245.4

* From Original CalPOP Facility Audit Report approved June 30, 2009

Table V.1.4 Aeration System Improvements Final Power Savings

System Condition Power Used
Average Power Usage for Original System From Table 1.2.5 of Original
CalPOP Report 600 kW
Actual Measured Power Usage for New System Corrected for Average
Yearly BOD and Temperature Conditions 245.4kW
Net Actual Savings 354.6 kW
(475Hp)
3,106,296 kW-hr/year

This measure is estimated to save SKF $341,670 in annual electricity costs.
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V.2 Aerobic Digester Blower Replacement

Improvements to the aerobic digester included replacing 2 existing blowers with 2 new high
efficiency turbo blowers. The installation of the new equipment was completed in early June of
2010. Pictures of the new blowers are shown in Figures V2.1.

Figure V2.1 New Aerobic Digester Turbo Blowers

Continuous monitoring of the process took place from June 15" through June 30", 2010.
Continuous readings of dissolved oxygen (DO), blower power draw in kW, total system air flow,
system header pressure, and outside air temperature were taken in 5 minute intervals. A total of
4,280 data points were collected for each parameter. This information is summarized in Table V2.1.

Table V2.1 SKF Actual Aerobic Digester Performance Summary
June 15" through June 30™ 2010

Total Total Average
Blower System Header Ambient Air
Power Air Flow Pressure Average Temperature

(kW) (scfm) (psig) DO (mg/l) (°F)
Average (Actual Measured) 183.2 6,829 6.9 0.31 75.4

For reference, Table 2.2.1 from the original CalPOP report presents the original measured
baseline energy usage from the aerobic digester system prior to the new system being installed.
Table 2.1.3 from the original CalPOP report presents the original estimate of energy usage for
the new project.
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Because the actual measured test conditions for the new system do not exactly match the
average yearly conditions for the treatment plant, the measured energy savings for the test
period must be corrected to the yearly average conditions. Table V2.2 presents a corrected
performance summary for the average yearly conditions in 2008, used as the baseline
conditions for the original CalPOP report. In this table, the average energy usage was scaled
down slightly to account for the average temperature difference of 75°F during testing compared
to the 63°F for 2008. The temperature difference was scaled based on linear interpolation of
the actual blower curves at different temperatures and then subtracting the difference in energy
usage from 75°F to 63°F. A copy of the blower curves is attached in the Appendix for reference.

Table V2.3 presents the net savings of the corrected yearly average energy usage for the new
system to the baseline case from the original CalPOP report. A total of 164.2 kW savings
(occurring 24 hours a day, 365 days a year) has resulted from installation of the new aerobic
digester blowers. This equates to 1,438,392 kWh in annual electricity savings .

Table 2.2.1 Aerobic Digester Energy Usage with New Turbo Blowers*

Average Average Air flow Total
Airflow Ambient Blower per Average System
Required Temp inlet Temp Blower Blower power
Month (scfm) (F) (F) (scfm) (kW) (kW)
Jan 7700 46 55 3850 111 222
Feb 7700 51 60 3850 112 224
Mar 7700 56 65 3850 113 226
April 7700 61 70 3850 115 230
May 7700 69 78 3850 117 234
June 7700 76 85 3850 118 236
July 7700 82 91 3850 120 240
Aug 7700 80 89 3850 120 240
Sept 7700 75 84 3850 118 236
Oct 7700 65 74 3850 116 232
Nov 7700 53 62 3850 112 224
Dec 7700 45 54 3850 111 222
Average 7700 63 72 3850 115 231

* From Original CalPOP Facility Audit Report approved June 30, 2009

Table 2.2.2 Aerobic Digester Blower Replacement Energy Savings Estimate*

System Condition Power Used
Recorded Average Air flow 7,700 cfm at 7.7 psig
Average Power Usage for Existing System (April 2009 from Table 1.2.3) 343 kw
Estimated Usage for New Blowers at 7,700 scfm and 7.7psig 231 kw
Net
Savings 112kw
(150Hp)

* From Original Cal POP Facility Audit Report approved June 30, 2009
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Table V2.2 SKF Corrected Aerobic Digester Performance for 2008 Yearly Average Conditions

Total
Total Blower
System Average Power
Air Header Ambient Air (kW)
Flow Pressure Average DO Temperature
(cfm) (psig) mg/l (°F)
Average for 2008* 7700 7.7 63 343
Actual Measured in 2010
(Verification Period June 15-30, 2010) 6.829 6.9 0.31 75.4 183.2
Average Measured Power Usage for Test Period (kW) 183.2
Average Ambient Temperature for Test Period (F) 75.4
Average Yearly Ambient Temperature (F) 63
Total Corrected Power Usage for Average Ambient Air Temperature of 63 F (kW) 178.8

* From Original Cal POP Facility Audit Report approved June 30, 2009

Table V.2.3 Aerobic Digester Blower Replacement Final Power Savings

System Condition Power Used
Average Power Usage for Original System From Table 1.2.3 of Original CalPOP Report 343kW
Actual Measured Power Usage for New System Corrected for Average Temperature
Conditions 178.8kW
Net Actual Savings 164.2kW
(220Hp )

1,438,392 kW-hr/year

The power savings for the project as installed and corrected for average yearly conditions
exceeded the original power savings estimated by approximately 50 kW. This is because the
air header pressure as installed was lower than the original system by 0.8 psig, the blowers
were modified in design to be more efficient by exhausting motor and VFD heat outside of the
blower instead of into the process air, and the final process air set point was adjusted to allow
the same level of treatment with only 6,800 scfm versus the original 7,700 scfm.

This measure is estimated to save SKF $158,212 in annual electricity costs.
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APPENDIX

1) PROJECT COST SUMMARY
2) PROJECT INSPECTION FORM
3) NEUROS BLOWER CURVES
4) INVOICES

a. DESIGN / PROJECT MANAGEMENT (HERWIT ENGINEERING)
b. EQUIPMENT (APG NEUROS, INC.)
C. CONSTRUCTION (TNT INDUSTRIAL CONTRACTORS, INC.)
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SKF - CalPOP Project Cost Summary

Description Amount Period / Date
Herwit - Invoice #1 $28,472.50 October, 2009
Herwit - Invoice #2 $91,579.65 November, 2009
Herwit - Invoice #3 $78,877.44 December, 2009
Herwit - Invoice #4 $26,070.41 January, 2010
Herwit - Invoice #5 $22,295.00 February, 2010
Herwit - Invoice #6 $31,897.50 March, 2010
Herwit - Invoice #7 $27,925.00 April, 2010
Herwit - Invoice #8 $17,055.00 May, 2010
Herwit - Invoice #9 $14,482.50 June, 2010
Neuros - 2009-172 $238,410.00 1/4/2010
Neuros - 2009-177 $774,832.50 4/22/2010
TNT - 4300-1 $20,744.50 2/28/2010
TNT - 4300-2 $294,709.23 4/1/2010
TNT - 4300-3 $368,256.78 4/30/2010
TNT - 4300-4 $343,659.43 5/31/2010
TNT - 4300-5 $544,097.38 6/°8/2010
TNT - 4300-6 $608,633.68| Est./ notinvoiced
TOTAL (Estimated) $3,531,998.50
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SKF - Selma Kingsburg Fowler Print Date: June 29, 2010
SW 28 16 22 NE
KINGSBURG 93631

Elec. Acct: 4102756005 Gas Acct:
Measure No: 1 Measure Type: Retrofit Utility Code: CPC10

Measure Description: Process Retrofit/New-Waste Water-Aerators-Other

Subcontractor: Herwit Engineering
Primary Contact: Ben Munoz
Program Manager: John Bidwell

Bldg. Contact of Record: Name: 5&0# a {/} iaV‘ Title: P/ amL Ofé 9#9(/ Vl‘fo 4
Phone: 55-7“‘ 9 *ébfoglg Email: 5[{9VI.AV‘ p; ké,csd' 0‘(7
3

Person you met with:

Recommendation: DIR Reported Savings Conﬁryerified
) . ) kWh savings: 2456088.0
Aeration System Improvements, including blower replacement (from .
: kW savings: 280.0 [
06/09 Audit)
therm savings: 0.0 M/ ( %
Est. Impl Cost: 2843000.0 f \}/ W y ,;gml,;,,/

Est. Incentive:  249049.0 [
Unit Count: ' é > [1}/ ﬁ?ﬂaﬂ‘)

If measure was not installed, describe reason. If measure is still being considered, include details:

Inspection Findings/Comments:

apera{;mq novm

Measure installed? M/Yes [] No Install date: é/g// Z Location: W ,gf@W' g

Measure Inspection Result: [\( Pass [] Fail [] Pending

Documentation Collected b,/

[ ] Invoice [ ] In-house cost Estimation Form igital Photos

[J Control screen "captures” [ ] Printout of control sequences [M Measurement from handheld instruments
{vf Trend reports [ ] Functional test reports [ ] PE verification stamp

[ ] Other

Date: é/;o/zwo
- Date: é/}o/z,o/z)

Inspected By:

Customer Signature:




SKF - Selma Kingsburg Fowler
SW 28 16 22 NE
KINGSBURG 93631

Elec. Acct: 4102756005 Gas Acct:

Measure No: 2 Measure Type: Retrofit Utility Code: CPC10

Measure Description: Process Retrofit/New-Waste Water-Aerators-Other

Subcontractor: Herwit Engineering

Primary Contact: Ben Munoz

Program Manager: John Bidwell -
Bldg. Contact of Record: Name: W% Title:

Phone: 377__ % Email:
557 X21%

Person you met with:

Print Date: June 29, 2010

F/M 0/9 jzﬁwmofz

Saoviarg k€ ced. )

Recommendation:

Aerobic Digester Blower Replacement (from 06/09 Audit)

DIR Reported Savings

kWh savings:  982435.0
kW savings: 112.0
therm savings: 0.0

Est. Impl Cost: 952000.0
Est. Incentive: 99619.0
Unit Count:

Confirm Verified

[v}’
(4@

\/W

Q

U/W

If measure was not installed, describe reason. If measure is still being considered, include details:

Inspection Findings/Comments:
Measure installed? [] Yes [] No Install date: é
Measure Inspection Result: [\,}/ Pass [] Fail [] Pending

Documentation Collected

Location: M&O W

[ ] Invoice [ 1 In-house cost Estimation Form [\/ igital Photos
[\{Contro] screen "captures” [ ] Printout of control sequences Measurement from handheld instruments
[ Trend reports [ ] Functional test reports [ ] PE verification stamp

[ ] Other
Inspected By: % Date: Z{( %o / 2010
Customer Signature:  Date: é/ 30/ z2[e




PERFORMANCE CHARACTERISTICS OF NX300-C0O7Q Std-Spec.Vé4
Conditions : 105i/EF, 14.5PSIA, 30%RH
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PERFORMANCE CHARACTERISTICS OF NX300-C0O7Q Std-Spec.Vé4
Conditions : 68j/F, 14.5PSIA, 30%RH
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PERFORMANCE CHARACTERISTICS OF NX300-C0O7Q Std-Spec.Vé4
Conditions : 32j/F, 14.5PSIA, 100%RH
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PERFORMANCE CHARACTERISTICS OF NX200-C060 Std-Spec.Vé4
Conditions : 115i/EF, 14.5PSIA, 30%RH
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PERFORMANCE CHARACTERISTICS OF NX200-C060 Std-Spec.Vé4
Conditions : 105i/EF, 14.5PSIA, 30%RH
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PERFORMANCE CHARACTERISTICS OF NX200-C060 Std-Spec.Vé4
Conditions : 68j/F, 14.5PSIA, 30%RH
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PERFORMANCE CHARACTERISTICS OF NX200-C060 Std-Spec.Vé4
Conditions : 32j/F, 14.5PSIA, 100%RH
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