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System Performance Test for Monk Hill Treatment System 

Upon completion of plant start up operations, Calgon Carbon will assist PWP with a 
“system performance test”. The objectives of this test are to demonstrate that the 
treatment system has adequately removed the VOCs and perchlorate from the 
groundwater for the full range of operations, and nitrosamines are not discharging off 
the ion exchange resin. Treated water will meet the requirements specified in Tables A-
1 and A-2 provided in Appendix A of this document. 

The well operating sequence for this procedure is defined in Table 1: 

Table 1: Operating Sequence for Startup Testing Procedure 

Order Name 
(Scenario) 

Flow rate 
(GPM) 

ClO4 
-

(ppb) 
Treatment Systems Required 

# of IX 
Trains 

# of LGAC 
Trains 

1 Ventura 1,600 9 1 2 
2 Windsor 1,400 10 1 2 
3 Well 52 1,800 20 1 2 
4 Combined 7,000 45 4 5 
5 Arroyo + Well 52 4,000 75 3 3 or 4 
6 Arroyo 2,200 120 2 3 

The steps required to test each of the listed scenarios are as follows: 

1. 	 Sequence valving to operate the specified number of treatment trains 

2. 	 Bring the specified well(s) online including the Ventura Booster station 

3. 	 Take water samples at the locations and frequencies in accordance with Table 
2. Final discharge to the Arroyo Seco will comply with the procedures and 
requirements in the March 2010 Discharge Protocol for Discharges to Arroyo 
Seco from the Monk Hill Treatment System, NASA. 

4. 	 Record the following data on the supplied log file: 
•	 Sample number (1, 2, 3,…..) 
•	 Date 
•	 Time 
•	 Operating scenario from Table 1 
•	 Sample ID (e.g., AW-001, 301A-001, etc.) 
•	 Location where sample(s) were taken (e.g., lead bed effluent 301A) 

For example: Sample #1, 16 Aug 2010, 1100 hrs, Arroyo + Well 52 (5), IX-001,, IX 
combined effluent. 

5. 	 Instantaneous and total flow at the following points (production wells and 
booster station) 
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System Performance Test for Monk Hill Treatment System 


•	 Each production well flow meter (e.g., FIT-102). Record totalizer meter at 
beginning of day and at end of day. 

•	 Booster station flow meter (e.g., FIT-100). Record totalizer meter at 
beginning of day and at end of day. 

6. 	 Pressures and levels at the following points (production wells and booster 
station) 
•	 Discharge pressure from each production well (e.g., PI-102) 
•	 Water level in each production well (e.g., LIT-102) 
•	 Discharge pressure at booster station (e.g., PI-100) 
•	 Water level in booster sump (e.g., LIT-100) 

7. 	 Instantaneous and total flow at the following points (IX system): 
•	 Each lead IX bed that is online (e.g. FIT-301A). Record totalizer meter at 

beginning of day and at end of day. 
•	 Each lag IX bed that is online (e.g. FIT-301B).  Record totalizer meter at 

beginning of day and at end of day. 

8. 	 Pressures at the following points (pre-filters and IX system): 
•	 Pressure at inlet to pre-filters (PIT-200) 
•	 Differential pressure across the pre-filters (PDIT-201) 
•	 Pressure at discharge of pre-filter and prior to IX treatment system (PI-202) 
•	 Inlet pressure to each lead bed that is online (e.g. PI-301AA) 
•	 Outlet pressure for each lead bed that is online (e.g. PI-301A) 
•	 Differential pressure across each online IX vessel (e.g. PDIT-301A, PDIT-

301B) 
•	 Outlet pressure for each lag vessel (e.g. PI-301B) 

9. 	 Instantaneous and total flow at the following points (LGAC system): 
•	 Each lead LGAC bed that is online (e.g. FIT-401A). Record totalizer meter 

at beginning of day and at end of day. 
•	 Each lag LGAC bed that is online (e.g. FIT-401B).  Record totalizer meter at 

beginning of day and at end of day. 

10. Pressures at the following points (LGAC system) : 
•	 Inlet pressure to each lead bed that is online (e.g. PI-401AA) 
•	 Outlet pressure for each lead bed that is online (e.g. PI-401A) 
•	 Differential pressure across each online GAC vessel (e.g. PDIT-401A, 

PDIT-401B) 
•	 Outlet pressure for each lag vessel (e.g. PI-401B) 

11. Disinfection system (potable water is used in lieu of ammonium hydroxide for 
testing) 
•	 Flow rate of mechanical pump(s) for Ammonium hydroxide system 
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System Performance Test for Monk Hill Treatment System 


•	 Discharge pressure at mechanical pump for Ammonium hydroxide system 
•	 Level in ammonia tank (LIT-800) 

12. Sample ports 
•	 Open and close all sample ports (25%, 50%, and 75%) for IX and LGAC 

vessels. Note if water flows unconstructively and valves shut tight. 

13. Instantaneous and total flow at the final discharge point: 
•	 24-inch line to sandbox (FIT-502) and 10-inch line to sand box (FIT-501). 

Record totalizer meter at beginning of day and at end of day. 

Pressure, flow rates, totalizer, and ON/OFF modes, etc. should be observed and 
recorded from SCADA and compared to observed remote reads (mechanical, analog or 
digital) for accuracy and calibration if necessary. 

Water samples taken will be tested for analysis for the relevant components 
represented in Table 2. Nitrosamines will be tested per EPA Method EPA-521.  Each 
operating scenario will be conducted for one day. Samples will be taken and data 
recorded at startup and at the end of the day, unless noted otherwise.  The lab 
performing the analysis of the water samples will provide a report detailing if any 
samples fail to meet the requirements of Appendix and/or EPA / CDPH requirements for 
nitrosamines. Samples taken at the discharges to the sandbox (M-001, M-002, and SB-
001) will be according to the discharge protocol (March 2010 Discharge Protocol for 
Discharges to Arroyo Seco from the Monk Hill Treatment System, NASA). 
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TABLE 2: SYSTEM PERFORMANCE TEST FOR MONK HILL TREATMENT SYSTEM - STARTUP MONITORING PLAN 

Order 

Scenario 
(Well On-

Line) 

No. of IX & 
LGAC Pairs 

Online 
(ID Online) Sample Name Sample ID 

(EPA 524.2) 
VOCs 

(EPA 504.1) 
1,2,3-TCP 

(EPA 314.0) 
CLO4 

(EPA 521) 
Nitrosamine 

(EPA 300.0) 
Nitrate 

(SM9223) 
Total Coliform 

(SM9215B) 
HPC 

Sample 
Frequency 

Number of 
Samples 

Sample 
Frequency 

Number of 
Samples 

Sample 
Frequency 

Number of 
Samples 

Sample 
Frequency 

Number of 
Samples 

Sample 
Frequency 

Number of 
Samples 

Sample 
Frequency 

Number of 
Samples 

Sample 
Frequency 

Number of 
Samples 

1 Ventura 1 IX & 2 LGAC 
(302A & 302B) 

(401A & 401B) 
(402A & 402B) 

Ventura 
IX combined influent 

4 IX LEAD vessel effluent 
4 IX LAG vessel effluent 

IX combined effluent 
5 GAC LEAD vessel effluent 
5 GAC LAG vessel effluent 
LGAC combined effluent 

VW-001 
PF-001 

301A-001….304A-001 
301B-001….304B-001 

IX-001 
401A-001….405A-001 
401B-001….405B-001 

LG-001 

S 

2xD 

1 

2 

S 1 S 

2xD 

1 

2 

S 

3xD 

1 

3 

S 

1xD 

1 

1 

S 

1xD 

1xD 

1 

1 

1 

S 

1xD 

1xD 

1 

1 

1 

1xDa 

1xDa 
1 
1 

2 Windsor 1 IX & 2 LGAC 
(303A & 303B) 

(403A & 403B) 
(404A & 404B) 

Windsor 
IX combined influent 

4 IX LEAD vessel effluent 
4 IX LAG vessel effluent 

IX combined effluent 
5 GAC LEAD vessel effluent 
5 GAC LAG vessel effluent 
LGAC combined effluent 

WW-001 
PF-001 

301A-001….304A-001 
301B-001….304B-001 

IX-001 
401A-001….405A-001 
401B-001….405B-001 

LG-001 

S 

2xD 

1 

2 

S 1 S 

2xD 

1 

2 

S 1 S 

1xD 

1 

1 

S 

1xD 

1xD 

1 

1 

1 

S 

1xD 

1xD 

1 

1 

1 

1xDa 

1xDa 
1 
1 

3 Well 52 1 IX & 2 LGAC 
(304A & 304B) 

(401A & 401B) 
(405A & 405B) 

Well 52 
IX combined influent 

4 IX LEAD vessel effluent 
4 IX LAG vessel effluent 

IX combined effluent 
5 GAC LEAD vessel effluent 
5 GAC LAG vessel effluent 
LGAC combined effluent 

52-001 
PF-001 

301A-001….304A-001 
301B-001….304B-001 

IX-001 
401A-001….405A-001 
401B-001….405B-001 

LG-001 

S 

2xD 

1 

2 

S 1 S 

2xD 

1 

2 

S 1 S 

1xD 

1 

1 

S 

1xD 

1xD 

1 

1 

1 

S 

1xD 

1xD 

1 

1 

1 

4 Combined 
Arroyo 
Well 52 
Ventura 
Windsor 

4 IX & 5 LGAC 
(301A & 301B 
(302A & 302B) 
(303A & 303B) 
(304A & 304B) 
(401A & 401B) 
(402A & 402B) 
(403A & 403B) 
(404A & 404B) 
(405A & 405B) 

Arroyo 
IX combined influent 

4 IX LEAD vessel effluent 
4 IX LAG vessel effluent 

IX combined effluent 
5 GAC LEAD vessel effluent 
5 GAC LAG vessel effluent 
LGAC combined effluent 

AW-001 
PF-001 

301A-001….304A-001 
301B-001….304B-001 

IX-001 
401A-001….405A-001 
401B-001….405B-001 

LG-001 

S 
1xD 

2xD 

2xD 

1 
1 

2 

2 

S 
1xD 

1xD 

1 
1 

1 

S 
2xD 

2xD 

1 
2 

2 

S 
3xD 

3xD 

1 
3 

3 

S 
1xD 

1xD 

1 
1 

1 

S 

1xD 

1xD 

1 

1 

1 

S 

1xD 

1xD 

1 

1 

1 

5 Arroyo & 
Well 52 

3 IX & 4 LGAC 
(302A & 302B) 
(303A & 303B) 
(304A & 304B) 

(402A & 402B) 
(403A & 403B) 
(404A & 404B) 
(405A & 405B) 

IX combined influent 
4 IX LEAD vessel effluent 
4 IX LAG vessel effluent 

IX combined effluent 
5 GAC LEAD vessel effluent 
5 GAC LAG vessel effluent 
LGAC combined effluent 

PF-001 
301A-001….304A-001 
301B-001….304B-001 

IX-001 
401A-001….405A-001 
401B-001….405B-001 

LG-001 

1xD 

2xD 

2xD 

1 

2 

2 

2xD 

2xD 

2 

2 

1xD 

1xD 

1 

1 

6 Arroyo 2 IX & 3 LGAC 
(301A & 301B) 
(304A & 304B) 

(401A & 401B) 
(402A & 402B) 
(403A & 403B) 

Arroyo 
IX combined influent 

4 IX LEAD vessel effluent 
4 IX LAG vessel effluent 

IX combined effluent 
5 GAC LEAD vessel effluent 
5 GAC LAG vessel effluent 
LGAC combined effluent 

2xD 

2xD 

2 

2 

2xD 

2xD 

2 

2 

1xD 

1xD 

1 

1 

PF-001 
301A-001….304A-001 
301B-001….304B-001 

IX-001 
401A-001….405A-001 
401B-001….405B-001 

LG-001 

TOTAL SAMPLES 24  6  22  13  17  12  12  

For nitrosamine the 7 compounds are NDMA, NDEA,NDPA, NDBA, NPYR, NMEA, and NPIP. 
S: At startup only.
 
1xD: Once daily, at the end of each day (8th hour ~ 4:00 PM)
 
2xD: Twice daily, at the beginning and end of each day.
 
3xD: Three daily at the 4th hour, 8th hour, and 24th hour.
 

a: The NO3 samples are to be taken at effluent for the LGAC lead vessels only. The sample points are 401A-001, 402A-001, 403A-001, and 404A-001. 
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Appendix A
 

Table A-1: Required Water Quality Treatment Objectives 
Analyte Influent 

Concentration 
Treatment objective 

Perchlorate 45 µg/L <4 µg/L 
Nitrate (as NO3) 24 mg/L 36 mg/L 
Chloride 53 mg/L 60 mg/L 
Sulfate 55 mg/L 60 mg/L 
Total Dissolved Solids 430 mg/l 430 mg/L 
Trichloroethene (TCE) 3.2 µg/L <0.5 µg/L 
Tetrachloroethene (PCE) 0.59 µg/L <0.5 µg/L 
1,2-Dichloroethane (1,2-DCA) 0.46 µg/L <0.5 µg/L 
Carbon Tetrachloride 2.7 µg/L <0.5 µg/L 
1,2,3-Trichloropropane (1,2,3-TCP) 0.02 µg/L <0.005 µg/L 

Additional Water Quality Information 
Chloroform 3.4 ug/L N/A 
Methylene Chloride 0.33 ug/L N/A 
Bicarbonate 230 mg/L N/A 
Total Alkalinity 188 mg/L N/A 
Arsenic 0.004 mg/L N/A 
Barium 0.11 mg/L N/A 
Chromium 0.006 mg/L N/A 
Phosphorus 0.106 mg/L N/A 
Selenium 0.005 mg/L N/A 
Silica ND -3 N/A 
Vanadium 0.027 mg/L N/A 
Fluoride 0.629 mg/L N/A 
Lead 2.5 ug/L N/A 
Gross alpha 4.5 pCi/L N/A 
Gross beta 1.9 pCi/L N/A 
Natural uranium 4.6 pCi/L N/A 
Uranium 3.2 pCi/L N/A 
Combined Ra 226+228 1.5 pCi/L N/A 
Total alpha 5.6 pCi/L N/A 
Total beta 8.7 pCi/L N/A 

Source: September 11, 2006 RFP for Design and Installation of IX & LGAC Treatment 
Systems for Removal of Perchlorate and VOCs from the Monk Hills Wells, Table 1 

System Performance Test (07.19.2010).doc 

Page 5 of 7 



 

 

 

    

 

 

 

 
 

 

 

System Performance Test for Monk Hill Treatment System 


Table A-2: Effluent Limitations for Surface Water Discharge 


Parameters Units 
Effluent Limitations 

Average 
Monthly 

Maximum 
Daily 

Total Flow Gal/day -- continuously 
pH S.U. -- 6.5 – 8.5 
Temperature F -- 100 
Total Dissolved Solids mg/L -- 1,550 
Total Suspended Solids mg/L 50 150 
Turbidity NTU 50 150 
BODs 20°C mg/L 20 30 
Oil and Grease mg/L 10 15 
Settleable Solids ml/L 0.1 0.3 
Sulfides mg/L -- 1.0 
Phenols mg/L -- 1.0 
Residual Chlorine mg/L -- 0.1 
Sulfate mg/L -- 350 
Chloride mg/L -- 150 
Nitrogen as NO3 mg/L -- 15(1) 

Acetone µg/L -- 700 
Acrolein µg/L -- 100 
Acrylonitrile µg/L -- 0.059 
Benzene µg/L -- 1.0 
Bromoform µg/L -- 4.3 
Cadmium µg/L 1.6 3.1 
Carbon tetrachloride µg/L -- 0.25(2) 

Chlorobenzene µg/L -- 30 
Chlorodibromomethane µg/L -- 0.401(2) 

Chloroethane µg/L -- 100 
Chloroform µg/L -- 100 
Copper µg/L 11 22 
Dichlorobromomethane µg/L -- 0.56 
1,1-Dichloroethane µg/L -- 5 
1,2-Dichloroethane µg/L -- 0.38(2) 

1,1-Dichloroethylene µg/L -- 0.057(2) 

1,2-Dichloropropane µg/L -- 0.52 
1,3-Dichloropropylene µg/L -- 0.5 
Di-isopropyl ether (DIPE) µg/L -- 0.8 
1,4-Dioxane µg/L -- 3 
Ethylbenzene µg/L -- 700 
Ethylene dibromide µg/L -- 0.05(2) 

Lead, Total Recoverable µg/L 2.6 5.2 
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System Performance Test for Monk Hill Treatment System 


Table A-2: Continuation 


Parameters Units 
Effluent Limitations 

Average 
Monthly 

Maximum 
Daily 

Chromium III, Total Recoverable µg/L 50 50 
Chromium VI, Total Recoverable µg/L 8 16 
Methyl bromide µg/L -- 10 
Methyl chloride µg/L -- 3 
Methylene chloride µg/L -- 4.7 
Methlyene Blue Active Substance 
(MBAS) 

µg/L 
-- 0.5 

Methyl ethyl ketone (MEK) µg/L -- 700 
Methyl tertiary butyl ether (MTBE) µg/L -- 5 
Naphthalene µg/L -- 21 
N-Nitrosodimethyl amine (NDMA) µg/L -- 0.00069(2) 

Perchlorate µg/L -- 4 
Tertiary butyl alcohol (TBA) µg/L -- 12 
1,1,2,2- Tetrachloroethane µg/L -- 0.17(2) 

Tetrachloroethylene µg/L -- 0.8 
Toluene µg/L -- 150 
Total petroleum hydrocarbons(3) µg/L -- 100 
1,2- Trans-trichloroethylene µg/L -- 10 
1,1,1- Trichloroethane µg/L -- 200 
1,1,2- Trichloroethane µg/L -- 0.6 
Trichloroethylene µg/L -- 2.7 
Vinyl chloride µg/L -- 0.5 
Xylenes µg/L -- 1750 
Zinc µg/L 80 159 
Acute Toxicity(4) - -- 90% 

Source: March 2010 Discharge Protocol for Discharges to Arroyo Seco From the Monk Hill 
Treatment System, NASA, Table 1 

Notes: 
1. 	 Nitrogen effluent limit consistent with the concentration in the Monk Hill Subarea 

groundwater. 
2. 	 If reported detection level is greater than effluent limit, then a non-detect result using 

0.5 mg/L detection level is deemed to be in compliance. 
3. 	 Toxicity of this chemical increases with decreasing hardness concentrations.  The 

figure in the table is determined based on effluent CaCO3 concentration of 100 mg/L. 
4. 	 The acute toxicity of the effluent shall be such that the average survival in the undiluted 

effluent for any three (3) consecutive 96-hour static or continuous flow bioassay tests 
shall be at least 90%, with no single test less than 70% survival. 
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PASADENA WATER AND POWER 

MONK HILL TREATMENT SYSTEM START UP REPORT 


FEBRUARY 10, 2011 


BACKGROUND 
Pasadena Water and Power (PWP) owns and operates 4 wells – Arroyo, Well 52, 
Ventura, and Windsor – that extracts groundwater from the Monk Hill Sub-basin of the 
Raymond Basin aquifer. These wells are collectively referred to as the Monk Hill wells. 
The groundwater source for these wells was contaminated with volatile organic 
chemicals (VOCs) and perchlorate, a component of solid rocket propellants, by the Jet 
Propulsion Laboratory prior to the mid-1960s. 

In the 1980s, VOCs were discovered in the groundwater and by 1990 a temporary VOC 
treatment plant was installed consisting of air stripping with granular activated carbon 
for off-gassing. The air stripping plant treated the Monk Hill wells with a capacity of 
7,000 gallons per minute (gpm). In 1997, perchlorate was discovered in the 
groundwater and levels from Arroyo Well exceeded the State of California Department 
of Public Health’s (CDPH) Notification Level (NL) of 18 micrograms per liter or parts per 
billion (ppb). The remaining 3 wells - Well 52, Ventura, and Windsor – could safely 
operate below the NL. In early January 2002 the 3 wells were shut down due to 
mechanical problems and prior to CDPH lowering the NL from 6 to 4 ppb. In October 
2007, CDPH adopted a Maximum Contaminant Level (MCL) of 6 ppb. Since January 
2002 shutdown the 4 wells continued to remain inactive until recently. 

TREATMENT PLANT 
In 2006, PWP and National Aeronautical and Space Administration began collaborating 
on a technical solution to treat for VOCs and perchlorate.  The design incorporated a 
7,000 gpm facility consisting of ion-exchange to remove perchlorate and liquid granular 
activated carbon to remove VOCs from the 4 wells1. The fixed bed treatment plant 
consisting of 18 steel vessels was designed and manufactured by Calgon Carbon 
Corporation and was installed in 2010 adjacent to PWP’s existing Windsor Reservoir. 
In addition to the treatment plant a chloramine facility was also constructed to match the 
type of disinfection used in the City’s imported water supplied by the Metropolitan Water 
District of Southern California. In general, the entire treatment train and supporting 
infrastructure consist of the following: 

1. 	 Four existing groundwater wells (Arroyo, Well 52, Ventura, and Windsor) with a 
maximum pumping capacity of 7,000 gpm. Since these wells have been off-line for 
over 10 years a significant rehabilitation program was instituted for each well. New 
pumps, motors, lining (for 3 wells), electrical system, etc. were installed for each 
well; 

2. 	 Ventura Booster consisting of 3 pumps (2 on plus 1 standby) with a capacity of 
5,600 gpm. Arroyo, Well 52, and Ventura pump directly into a wet well and are 

1 The air stripping VOC treatment plant was decommissioned in 2007 because VOC removal using 
granular activated carbon is more effective and removes a wider range of organic compounds. 
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Pasadena Water and Power - Monk Hill Treatment System Start Up Report 

boosted by 2 pumps into the treatment plant. Windsor Well pumps directly into the 
treatment plant; 

3. 	 Pre-filters consisting of 3 filters (2 on plus 1 standby) with a capacity of 7,000 gpm. 
The filters remove fine sediment prior to the water entering the treatment plant; 

4. 	 Ion-exchange (IX) consisting of 4 pairs of steel vessels whereby each pair are 
operated in a lead and lag configuration. Each vessel contains approximately 353 
cubic feet of resin to remove perchlorate; 

5. 	 Liquid granular activated carbon (LGAC) consisting of 5 pairs of steel vessels. 
Similar to the IX system, each pair is operated in a lead and lag configuration.  Each 
vessel contains 40,000 pounds of granular activated carbon to remove VOCs; 

6. 	 Disinfection facility utilizing chlorine and ammonium hydroxide to form chloramines. 
Each chemical is injected separately in the treated water downstream of VOC 
removal; and 

7. 	 Windsor Reservoir is an existing 4.75 million gallon storage facility.  The treated and 
disinfected water is stored in this facility prior to distribution to the public. 

SYSTEM PERFORMANCE TESTING (SPT) 
The system performance testing (SPT) is a program that identifies 6 scenarios or 
orders, which represents the full range of operating conditions the treatment plant would 
undertake. The intent of the testing is to demonstrate the IX and LGAC treatment 
systems will adequately remove perchlorate and VOCs respectively. In addition, a 
number of other compounds are to be sampled and analyzed including nitrosamines, 
nitrates, 1,2,3-Trichloropropane (1,2,3-TCP), and bacteria (coliforms and HPCs). 

The six scenarios (Orders 1 to 6) covered a wide range of treatment flows from a single 
well at 1,400 gpm to 4 wells at 7,000 gpm. In general as each of the scenarios is 
performed the samples are collected for analysis at various sampling points throughout 
the treatment plant. The 6 scenarios are: 

� Order 1: Ventura Well at 1,600 gpm 
� Order 2: Windsor Well at 1,400 gpm 
� Order 3: Well 52 at 1,800 gpm 
� Order 4: 4 wells at 7,000 gpm 
� Order 5: Arroyo Well and Well 52 at 4,000 gpm 
� Order 6: Arroyo Well at 2,200 gpm. 

Prior to initiating the SPT, each of the wells was super (shock) chlorinated. The 
objective is to disinfect the steel casing and liner, filter pack, well pump and column, and 
surrounding aquifer for bacteria. The wells are then purged of any residual chlorine 
prior to collecting bacteriological samples. During the SPT and other operations, the 
treated water is not served to the public but is discharged to the City’s spreading 
grounds in the Arroyo Seco so that the water is returned to the aquifer. 

SUMMARY RESULTS 
Each scenario took a day to perform with the first test taking place on December 21, 
2010 and the last test on January 31, 2011. Depending on the scenarios, the 
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Pasadena Water and Power - Monk Hill Treatment System Start Up Report 

operations and sampling ran from 8 to 24 hours. The length of run time was dictated by 
the type of sampling and analysis. 

The following table summarizes the range (low to high) of the water quality results. 
There are over 330 sampling results. 

Compound 

Perchlorate 
Trichloroethylene 

Tetrachloroethylene 
Carbon Tetrachloride 
1,2-Dichloroethane 

Bromodichloromethane 
Chloroform 

Dibromochlormethane 
m,p-Xylenes 

o-Xylene 
1,2,3-Trichloropropane 
N-Nitrosodimethylamine 

(NDMA) 
N-Nitrosodiethylamine 

(NDEA) 
N-Nitrosodi-n-

propylamine (NDPA) 
N-Nitrosodi-n-butylamine 

(NDBA) 
N-Nitrosopyrollidine 

(NPYR) 
N-Nitrosomethylamine 

(NMEA) 
N-Nitrosopiperidine 

(NPIP) 
N-Nitrosomorpholine 

Nitrate (as NO3) 
Total Coliform 
Heterotrophic 
Plate Count 

Results for Various Compounds Tested 
Compound 

Type 
(See 1) 

Units 
Wells 

(See 2) 

Effluent of 
IX 

System 
ppb 5.34 – 45.4 ND 

VOC ppb 0.87 – 2.53 
VOC ppb 0.72 – 2.82 
VOC ppb ND 
VOC ppb ND 
VOC ppb ND – 2.02 
VOC ppb 0.80 – 3.52 
VOC ppb ND – 1.33 
VOC ppb ND 
VOC ppb ND 

ppt ND 

Nitrosamine ppt ND ND 

Nitrosamine ppt ND – 3.1 ND 

Nitrosamine ppt ND ND 

Nitrosamine ppt ND 11 - 110 

Nitrosamine ppt ND ND 

Nitrosamine ppt ND ND 

Nitrosamine ppt ND ND 

Nitrosamine ppt ND – 2.7 ND – 2.3 
ppm 23 - 52 

P or A A See (6) 

CFU 12 – 2,700 275 – 2,100 

Effluent of 
LGAC 

System 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND - 1.74 
ND - 0.70 

ND 

See (6) 

350 – 1,300 

MCL 

6 
5 
5 

0.5 
0.5 

See (3) 
See (3) 
See (3) 
See (4) 
See (4) 

---

 See (5) 

 See (5) 

 See (5) 

---

---

---

---

---
45 
---

---

ppm: Parts per million or milligrams per liter 
ppb: Parts per billion or micrograms per liter 
ppt: Parts per trillion or nanograms per liter 
MCL: Maximum Contaminant Level 
ND: None Detect 
P or A: Present or Absent 
CFU: Coliform Forming Units 

(1) There are 32 volatile organic compounds tested and analyzed.  The table highlights VOCs that have historically 
been detected in the wells or were detected during the SPT. 
(2) The results may represent samples taken at the discharge of the well or (A) Upstream of the LGAC treatment 
system for VOC or (B) Upstream of the IX treatment system for all others. 
(3) Bromodichloromethane, Bromoform, Chloroform (Trichloromethane), and Dibromochlormethane are collectively 
referred to as total Trihalomethane (TTHMs). The MCL for TTHMs is 80 ppb.  There is no individual MCL for each 
of the compounds that make up TTHMs. 
(4) The combined MCL for m,p-Xylenes and o-Xylenes is 1,750 ppb. 
(5) There is no MCL for nitrosamines. NDMA, NDEA, and NDPA have a notification level of 10 ppt. 
(6) There were 1 present and 3 absent total coliforms. The present samples were identified as none e-coli species. 
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Pasadena Water and Power - Monk Hill Treatment System Start Up Report 

� Perchlorate 
During the SPT, the levels of perchlorate from the 4 wells varied between 5.34 and 
45.4 ppb. In all scenarios, the perchlorate levels following IX treatment were non 
detect or ND. 

PWP operates a state certified water quality laboratory with sophisticated 
equipment, trained chemists, microbiologist, and technicians. PWP performs its 
own analysis for perchlorate and monitors periodically per CDPH’s requirements 
and for purposes of internal monitoring.  By operating its own water quality 
laboratory, response times are shortened between when results are known and if 
necessary taking action due to a breakthrough in perchlorate or other compounds. 
This is a significant advantage. 

PWP will monitor and trend perchlorate levels in the lead and lag vessels.  In 
addition the data will be shared with Calgon, which is the supplier of the resin.  The 
data sharing provides insight to the resin performance and when the media requires 
replacement. 

� VOCs 
The primary VOC compounds that historically were detected in one or more of the 4 
wells were carbon tetrachloride (CTC), trichloroethylene (TCE), tetrachloroethylene 
(PCE), and 1,2-Dichloroethane (1,2-DCA). The concentration levels varied 
historically. During the SPT, the only VOCs detected from the wells were TCE, 
PCE, and one or more forms of total Trihalomethane (TTHMs), which is a 
disinfection by product. The 6 compounds were ND at the effluent of the LGAC 
system. 

Two VOCs (m,p-Xylenes and o-Xylene) were ND upstream of the LGAC treatment 
system but detected at the effluent (< 2 ppb). The MCL for these 2 VOCs combined 
is 1,750 ppb. The 2 compounds were detected during 1 of 6 scenarios.  The VOC 
results for 2 scenarios that followed had no detection of these compounds.  It was 
also observed during the VOC sampling when the compounds were detected, the 
sample port which is shared with an air release and air vacuum (AR/AV) valve was 
recently painted. A known possible source of Xylenes is coatings such as paints. 
Also all the pipes and vessels are internally coated. 

The primary VOC compounds (TCE, PCE, CTC, 1,2-DCA, and TTHMs) were 
removed by the LGAC treatment system. The 2 VOC compounds (m,p-Xylenes 
and o-Xylene) detected at the effluent of the LGAC treatment system will continue 
to be monitored as part of the overall VOC sampling program to ensure that the 
source was indeed the recent painting of the AR/AV valve or the internal system 
coating. 

PWP’s water quality laboratory employs specialized equipment and trained staff to 
analyze for VOCs. Monitoring occurs frequently for meeting CDPH’s requirements 
and for purpose of internal monitoring. Similar to perchlorate monitoring and 
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Pasadena Water and Power - Monk Hill Treatment System Start Up Report 

sampling at the vessels, the data will provide insight to the carbon performance and 
signifies in advance when the media requires replacement. 

� Nitrosamines 
Nitrosamines were detected from 2 wells (Arroyo and Well 52 at levels below 10 
ppt) and coming off the IX treatment system. Depending on the resin manufacture, 
pre-treatment process, on-site handling and maintenance, one or more forms of 
nitrosamines may emit (leach) from the resin. Specifically, for N-Nitrosodi-n-
butylamine or NDBA, the levels varied from 11 to 110 ppt at the effluent of the IX 
treatment system, yet ND at the 4 well heads. Nitrosamines leaching from virgin 
resins are typically the highest prior to running well water through it, and levels 
diminish rapidly thereafter as water flows. At system start up the level was 110 ppt 
and within a 24 hour period had reduced to 11 ppt. 

A factor that may increase the formation of nitrosamines is maintenance related 
activities to protect the resin from bacteriological growth during non-operating 
conditions (i.e. treatment plant off line). In anticipation of the SPT, the resins were 
installed weeks ahead of the testing. As a result the resin sat in the vessels 
unutilized at least 1 month, if not longer, prior to exposing the resin to testing. 
Calgon recommended a weekly practice to flush chlorinated potable water through 
the vessels. The objective to flushing the resin was to minimize or limit 
bacteriological growth in the vessels. The drawback, however, is chlorine in contact 
with resin may increase the possibility of nitrosamine formation. 

There is a notification level (NL) of 10 nanograms per liter (ppt) for 3 forms of 
nitrosamines - NDMA, NDEA, and NDPA. However, NDBA does not have a NL. To 
address the levels of NDBA, the following are suggested actions: 

1. 	 Minimize the use of chlorinated water to flush the resin.  When the treatment 
plant is fully permitted and operating, it may be possible to use treated water 
coming off the effluent of the LGAC treatment system and upstream of the 
disinfection system to flush the resin.  This source water will be absent of 
disinfectant thus reducing the formation of nitrosamines.  However there maybe 
instances when the only source available is chlorinated water.  These instances 
the flushing would be minimized based on the Calgon’s recommendation. 

2. 	 Nitrosamine formation is highest for virgin resin. During initial startup, all 4 pairs 
of lead and lag IX vessels are loaded with virgin resins. When the individual 
lead vessels are exhausted, the resin replacement will occur. Since it is highly 
unlikely that all vessels will simultaneously require resin replacement, the 
nitrosamine in the combined effluent will be greatly reduced by blending the 
treated water from the vessels filled with virgin resin with the treated water from 
the remaining vessels. 

3. 	 New resin will be initially rinsed prior to placing it in service.  The resin vendor 
will be required to provide recommendations for the volume of rinse water. 
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Pasadena Water and Power - Monk Hill Treatment System Start Up Report 

4. 	Perform subsequent monitoring for nitrosamines.  Analyzing nitrosamines 
require sophisticated equipment and intense quality control protocols. PWP’s 
water quality laboratory has a contract with a CDPH approved water quality 
laboratory that is certified for testing nitrosamines. 

5. 	 Initiate discussions with Calgon to identify best practices for onsite maintenance 
activities to minimize the formation of nitrosamines. 

6. 	Incorporate language into the specifications for future resin replacement 
contracts that the supplier must pre-rinse the resin off-site. When the resin is 
loaded into the vessels it requires less on-site flushing since the pre-rinse 
removed portions of the nitrosamines. 

� Nitrate 
During the SPT, levels of nitrate detected at the wellheads varied between 23 to 52 
milligrams per liter or ppm (as measured as nitrate). Historically, the average nitrate 
levels were 10 ppm at Arroyo and 19 ppm at Well 52.  Ventura and Windsor had the 
highest levels. The average nitrate levels were 39 ppm at Ventura and 23 ppm at 
Windsor. During the 7,000 gpm testing (Order 4) the nitrate level for the blend was 
41 ppm. The MCL for nitrate is 45 ppm. 

To address the levels of nitrate, the following actions are currently in place or will be 
taken during plant operation. This is a general highlight of the various actions. 
Specific detailed actions are noted in the CDPH approved Nitrate Blending Plan for 
Windsor Reservoir, dated January 2011. 

1. 	 The blending plan requires the wells are started in a specific sequence (Arroyo 
→ Well 52 → Windsor → Ventura) and are shut down in the opposite sequence 
(Ventura → Windsor → Well 52 → Arroyo). The rationale is at start up there 
would always be a lower level nitrate water source(s) in Windsor Reservoir to 
blend with the next higher level nitrate water(s).  At shutdown, the higher level 
nitrate source(s) are taken off-line prior to the lower level nitrate source(s) 
thereby minimizing the nitrate concentration in the reservoir. 

2. 	 PWP operates a state certified water quality laboratory.  Nitrate samples from 
Windsor Reservoir will be collected daily and analyzed using a UV-VIS 
Spectrophotometer. Weekly sampling at the reservoir will be tested utilizing ion 
chromatography. 

3. 	 A blending calculation will be updated when new data is available whereby the 
formula theoretically predicts levels of nitrate in the reservoir.  If the calculated 
level reach or exceed 80% of the MCL (36 ppm), water quality staff will notify 
the Operation Superintendent and the Engineering Manager so that operational 
changes may be made. 
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Pasadena Water and Power - Monk Hill Treatment System Start Up Report 

It is also noted that historically when a well sat idle for an extended period of time 
the nitrate levels at start up are at the highest and reduce over time.  These wells 
were sampled shortly after they were rehabilitated and prior they had sat idle for 
nearly a decade. Arroyo would be off line for 14 years in July 2011.  It is anticipated 
the nitrate levels will return back to historical levels after the wells have operated for 
some time. 

� Bacteriological 
In general bacteriological testing involves a two step process. The first step is to 
analyze the sample for the presence or absence of total coliforms. If the sample 
was present total coliforms the following step was to identify if it was an e-coli 
species which maybe harmful to humans or a benign species. Two of the 16 
samples taken were present total coliform but absent e-coli.  The second step is to 
identify the number of heterotrophic plate counts or HPC. The ranges for HPC 
varied at sampling points. Upstream of the IX treatment system the HPC ranged 
from 12 to 2,700 cfu/mL At the effluent of the IX treatment systems it ranged 
between 275 o 2,100 cfu/mL, and at the effluent of the LGAC treatment system it 
ranged between 350 to 1,300 cfu/mL. 

HPC may vary for a number of reasons including but not limited to various source 
water quality, maintenance and handling of the well or plant, sampling procedures, 
etc. HPC is not regulated by the CDPH. Elevated or significant increases in HPCs 
indicate biological growth on the media.  Although not necessarily harmful to 
humans, a rise may affect treatment system performance. 

The following processes are in place to monitor for total coliforms and HPC. 

1. 	 PWP has a state certified water quality laboratory operated by a well trained 
microbiologist. In addition, PWP has a contract with an environmentally 
approved water quality laboratory as an emergency back up. 

2. 	 Water samples are collected regularly as required by CDPH and for purposes of 
internal monitoring. Presence of coliforms or elevated HPCs after IX or LGAC 
processes triggers PWP follow up actions. Weekly monitoring is required at the 
Windsor Reservoir (entry point) to ensure the water is absent for coliforms 

3. 	 PWP installed a new disinfection facility as part of the overall project.  It injects 
chlorine and ammonium hydroxide to form chloramines.  The disinfection 
occurs down stream of the LGAC treatment system and prior to the treated 
water flowing into Windsor Reservoir. The disinfectant in the water will have a 
minimal residual of 2.5 ppm in the reservoir to ensure bacteria are killed before 
the water is served to the public. 

CONCLUSION 
Overall the treatment system was successful with removing perchlorate and VOCs.  The 
plant did exactly what it was designed to do. There were a few notable exceptions for 
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other compounds in particular nitrosamines and bacteria.  Procedures and actions were 
identified to mitigate nitrosamine formations and presence of bacteria.  PWP operates a 
CDPH approved water quality laboratory equipped with sophisticated testing equipment 
and well trained staff. Water operators are knowledgeable and experienced state 
certified water treatment and/or distribution operators.  On going training programs, 
updated operation manuals for reference, continuous water quality monitoring and 
testing, and regularly scheduled maintenance, are in place to minimize the potential for 
exceeding CDPH drinking water regulations and requirements. 
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PASADENA WATER AND POWER 

MONK HILL TREATMENT SYSTEM 


SYSTEM PERFORMANCE TEST RESULT 

Order 2 – Windsor Well 


January 10, 2011 


Description 
The System Performance Test (SPT) for the Monk Hill Treatment System (MHTS), see 
attachment, describes 6 orders (scenarios) for testing the treatment plant under various 
flow and well conditions. The following describes Order 2 – Windsor Well. 

Background – Order 2 
Windsor was the first well rehabilitated and prepared to operate utilizing a temporary 
motor. A new permanent motor will be installed in the weeks to follow.  In general, 
purging a well to waste that has been inactive for a while is the typical practice of 
Pasadena Water and Power (PWP). It is a good practice, depending on the situation, to 
collect bacteriological samples prior to placing the well into the drinking system. 
Windsor, however, cannot discharge directly to waste due to groundwater discharge 
requirements. Therefore, it was necessary to collect the bacteriological samples from 
Windsor as the water flowed through the treatment system for removal of perchlorate 
and volatile organic compounds (VOC) prior to obtaining the results for the 
bacteriological samples. Each day this well operates through the treatment plant 
provides greater certainty the MHTS will be permitted by the California Department of 
Public Health (DPH) and in service prior to a March 2011 scheduled shut down by 
Metropolitan Water District. Also during the purging step it provides an excellent 
opportunity to begin sampling the plant for the constituents noted in the SPT. 

Windsor was shock chlorinated on December 9, 2010.  On December 13, Windsor was 
turned on (1,300 to 1,500 gpm) to directly discharge to waste into the sand box blending 
with potable system water to meet the discharge requirements.  PWP can afford short 
term blending using potable water while the well’s chlorine residual is detectable. 
Blending with potable water is only a short term solution because of the high cost and 
lack of unlimited storage supply. Applied on a long term basis would be too costly and 
would require shutting off Windsor to allow the system water storage to fill.  Once the 
residual was 0 mg/L the well water was directed to the IX and LGAC treatment system. 

Originally, the plan for purging the well would utilize a low flow injection of sodium 
hypochlorite upstream of the treatment system providing a 1 to 1.5 mg/L residual at 
point of injection. The intent was to mitigate or minimize the introduction of organisms 
into the vessels. However, this concept was not employed because of concerns from 
Calgon. Instead Windsor was sent directly into the treatment system without any 
chlorine injection. 

Around 4:00 pm on December 15, Windsor began flowing at 1,350 gpm through a single 
unit each for the pre-filter, ion-exchange (IX) (lead vessel only), liquid granular activated 
carbon (LGAC) (lead vessel only), and to the sand box to waste. Only the lead vessels 
are utilized (1) to minimize introducing organisms into more vessels than necessary and 
(2) the treated water is directed to waste therefore not necessitating the need for a 
polishing step in the lag vessels. 



 

 
 

 

 

 

 
 

 

 
 

Monk Hill Treatment System – System Performance Test for Order 2 (Windsor Well) 
January 10, 2011 
Page 2 of 2 

Depending on the constituent, samples were collected on December 17 and 21. 

December 17, 2010 Sampling 
Bacteriological samples were collected directly from the discharge of Windsor and at the 
50% ports of the IX vessel (303A) and LGAC vessel (403A). Four samples from 
Windsor were collected within a 30 minute period after confirming there was 0 mg/L 
residual of chlorine, and the water was visibly clear to the naked eye.  One sample each 
was collected at ports 303A-003 (50% port for IX) and 403A-003 (50% port for LGAC). 
The total coliform (TC) was absent from Windsor and the 2 vessels. The heterotrophic 
plate counts (HPC) for the 6 samples were greater than 500 Coliform Forming Units 
(CFU). PWP intends to continue sampling, monitoring, and trending for HPC. 

At the 8th hour of run time through the treatment plant, nitrate samples were collected at 
the IX combined effluent (IX-001) and at the effluent of LGAC vessel 403A (403A-001). 
There was a reduction in the nitrate concentration at the LGAC effluent port versus the 
influent indicating the possibility of absorption of nitrate onto the carbon. See table for 
results. 

December 21, 2010 Sampling 
A second set of 4 bacteriological samples from Windsor and one sample each from the 
IX and LGAC vessels were collected. In addition samples were collected to test for 
perchlorate, nitrate, VOCs, 1,2,3-TCP, and nitrosamines.  Once again TC was absent in 
all 6 samples. The HPC for the same samples were all above 500 CFU.  PWP intends 
to continue sampling and monitoring for HPC. See table for results. 

The SPT specified collecting some samples in the morning after well start up (~8:00 am) 
and at the close of business (~4:00 pm). Specifically for perchlorate and VOCs, 
afternoon samples were not collected. The rationale for omitting this step is because at 
the time of collecting the morning samples on December 21st it represented more than 
100 hours of run time through the plant which far exceeds the 8 hours (8 am to 4 pm) as 
specified in the SPT. The nitrate roll off sampling for LGAC vessel 404A was not 
collected since only a single lead vessel was in service.  However, nitrate samples were 
collected at the well discharge (WW-001), IX combined effluent (IX-001), and at the 
effluent of LGAC vessel 403A (403A-001). In all samples the nitrate concentration 
remained constant. Further nitrate roll off sampling will occur for Order 1 – Ventura Well 
sampling. 



PASADENA WATER AND POWER: MONK HILL TREATMENT SYSTEM 

ORDER 2 - WINDSOR WELL - SAMPLED ON DECEMBER 21, 2010 UNLESS NOTED OTHERWISE(2) 

Compound Name 
Compound 

Formula Units MCL DLR 

Sample Results by Sample ID
WW-001 IX-001 403A-001 404A-001 LG-001 

Start(5) Morn(5) End (8th) End (8th) End (8th) Morn(5) End (8th) 
Trichloroethylene TCE ug/L 5 0.5 2.1 ND See 2 

Tetrachloroethylene PCE ug/L 5 0.5 1.2 ND See 2 
Carbon Tetrachloride CCL4 ug/L 0.5 0.5 ND ND See 2 
1,2-Dichloroethane 1,2-DCA ug/L 0.5 0.5 ND ND See 2 

Chloroform (Trichloromethan) CHCl3 ug/L --- 1.0 0.8 ND See 2 
1,2,3-Trichloropropane 1,2,3-TCP ng/L --- 5.0 ND 

Perchlorate CLO4 ug/L 6 4.0 5.34 ND See 2 
N-Nitrosodimethylamine NDMA ng/L --- 1.6 ND 
N-Nitrosodiethylamine NDEA ng/L --- 1.6 ND 

N-Nitrosodi-n-propylamine NDPA ng/L --- 1.6 ND 
N-Nitrosodi-n-butylamine NDBA ng/L --- --- ND 

N-Nitrosopyrollidine NPYR ng/L --- --- ND 
N-Nitrosomethylamine NMEA ng/L --- --- ND 

N-Nitrosopiperidine NPIP ng/L --- --- ND 
Nitrate (as Nitrogen) NO3 mg/L 45 2.0 See IX-001 4.2(1) 0.2(1) See 3 
Nitrate (as Nitrogen) NO3 mg/L 45 2.0 49 49 49 

Total Coliform TC P/A* --- --- See 4 Absent Absent 
Heterotrophic Plate Count HPC CFU --- See 4 1,500 1,300 

mg/L: Milligrams per liter or parts per million 1,2,3-TCP notification level at 5 ng/L 
ug/L: Micrograms per liter or parts per billion NDMA, NDEA, and NDPA notification level at 10 ng/L 
ng/L: Nanograms per liter or parts per trillion 

MCL: Maximum Contaminant Level 
NL: Notification Level 
DLR: Detection Limit for Reporting 

P/A*: Present/Absent for all samples with the exception for wells which will be reported as the Most Probable Number (MPN) 
CFU: Coliform Forming Units 

Notes: 
(1) Windsor began pumping into vessels 303A and 403A on 12.15.2010 @ 4:10 pm. On the 8th hour (12.16.2010 @ 12:10 am) the NO3 samples were 
collected. 

(2) Samples collected on 12.21.2010 represent approximately 113 hours of run time through vessels 303A and 403A. The 8th hour samples were not collected, 
unless noted otherwise, since at the 12.21.2010 sampling it far exceeded (on the conservative side) the 8th hour of run time as originally specified in the SPT. 

(3) Windsor Well water is running only through the lead vessel (403A). 
(4) A series of 4 bacteriological samples for Windsor were taken at 2 separate times. Each series consisted of collecting 4 samples within 30 minutes. 
Series 1 Sampled 12.17.2010 TC HPC 

Sample 1 Absent 2,000 Estimate 
Sample 2 Absent 2,400 Estimate 
Sample 3 Absent 2,700 Estimate 
Sample 4 Absent 2,600 Estimate 

Series 2 Sampled 12.21.2010 TC HPC 
Sample 1 Absent 2,400 Actual 
Sample 2 Absent 2,500 Actual 
Sample 3 Absent 2,400 Actual 
Sample 4 Absent 2,200 Actual 

(5) Start and Morn (morning) samples - see note 2 above. 

01.10.2011 FINAL 



 
 

 
 

 
 

 

 
 

 
   

PASADENA WATER AND POWER 

MONK HILL TREATMENT SYSTEM 


SYSTEM PERFORMANCE TEST RESULT 

Order 1 – Ventura Well 


February 1, 2011 


Description 
The System Performance Test (SPT) for the Monk Hill Treatment System (MHTS), see 
attachment, describes 6 orders (scenarios) for testing the treatment plant under various 
flow and well conditions. The following describes Order 1 – Ventura Well. 

Background – Order 1 
Ventura, similar to Windsor Well, was rehabilitated in 2010 with a new motor installed 
for the SPT. Ventura used a number of various alternatives for the initial purging, which 
included blending with Windsor treated water if available, blending with potable water, 
or running it through the MHTS after passing bacteriological. 

December 28, 2010 Sampling 
Ventura was initially shock chlorinated on December 16, 2010.  On December 27, 
Ventura was turned on (1,500 to 1,600 gpm) to discharge directly to waste while 
blending with either treated water from Windsor Well running through the MHTS or with 
City potable water. After achieving 0 mg/L chlorine residual and the water was visibly 
clear to the naked eye, a series of 4 samples were collected within a 30 minute period. 
Three of the 4 samples was present in total coliform (TC).  The heterotrophic plate 
counts (HPC) for the 4 samples were less than 500 Coliform Forming Units (CFU). 

January 12, 2011 Sampling 
Between January 7 and January 10, 2011, Ventura ran for approximately 70 hours 
directly to waste blending with City potable water.  On January 10, the well was shock 
chlorinated for a second time. The well was started on January 11 pumping to waste 
while blending with City potable water. Applying the same protocol as the December 
28, 2010 sampling, a series of 4 samples were collected on January 12 for 
bacteriological. The 4 samples were absent TC and the HPC were less than or equal to 
10 CFU. Ventura was prepared for Order 1 SPT. 

January 14 and January 15, 2011 Sampling 
Between January 11 and January 14, Ventura ran for an additional 62 hours primarily 
blending with City potable water to waste. On January 14, 2011 at 7:30 am, Ventura 
was started and ran 1-1/2 hours through the MHTS for purging the Ventura Sump, 
pipelines, and pre-filters of non-Ventura water.  Ventura was directed away from the 
selected vessels under Order 1 of the SPT. The intent was to remove water in the 
system that was not representative of Ventura Well without affecting the media in the 
selected vessels. At 9:00 am sampling began and the treatment system valves were 
adjusted in order for Ventura water to begin running through the 6 selected vessels 
identified in Order 1 of the SPT – IX vessels 302A and 302B, and LGAC vessels 401A, 
401B, 402A and 402B. It was anticipated by the time samples were collected at the 
designated sample ports at the treatment system (between 9:30 and 10:00 am) non-
Ventura water in the selected vessels would be replaced with water representative of 
Ventura Well. 
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The SPT specified collecting some samples in the morning after well start up (~8:00 am) 
and at the close of business (~4:00 pm). Due to system purging, sampling did not begin 
until 9:00 am and concluded around 4:45 pm.  In addition to bacteriological testing, 
samples were collected to test for perchlorate, nitrate, VOCs, 1,2,3-TCP, and 
nitrosamines. Nitrate roll off sampling for LGAC lead vessel 401A (401A-001) and 402A 
(402A-001) were collected at approximately 8 hours of run time through the carbon. 

A total of 5 samples were collected for nitrosamines.  In the morning, samples were 
collected at the well (VW-001) and 1 hour after Ventura water ran through the IX 
vessels (IX-001). The afternoon samples included the 4th and 8th hour of run times 
through the IX vessels (IX-001). On January 15, 2011 following 24 hours of run time 
through the IX vessels (IX-001) the last nitrosamine sample was collected. 

For the tabulated results see the attached table. 



PASADENA WATER AND POWER: MONK HILL TREATMENT SYSTEM 

ORDER 1 - VENTURA WELL - SAMPLED ON JANUARY 14 & 15, 2011 UNLESS NOTED OTHERWISE(1) 

Compound Name 
Compound 

Formula Units MCL DLR 

Sample Results by Sample ID 
VW-001 IX-001 401A-001 402A-001 LG-001 

Start(2) 1st Hr 4th Hr End (8th Hr) 24th Hr End (8th Hr) End (8th Hr) 1st Hr End (8th Hr) 
Trichloroethylene TCE ug/L 5 0.5 1.77 ND ND 

Tetrachloroethylene PCE ug/L 5 0.5 0.891 ND ND 
Carbon Tetrachloride CCL4 ug/L 0.5 0.5 ND ND ND 
1,2-Dichloroethane 1,2-DCA ug/L 0.5 0.5 ND ND ND 

Bromodichloromethane CHBrCl2 ug/L --- 0.5 0.534 ND ND 
Chloroform (Trichloromethan) CHCl3 ug/L --- 0.5 1.71 ND ND 

1,2,3-Trichloropropane 1,2,3-TCP ng/L --- 5.0 ND 
Perchlorate CLO4 ug/L 6 4.0 5.79 ND ND 

N-Nitrosodimethylamine NDMA ng/L --- 1.6 ND ND ND ND ND 
N-Nitrosodiethylamine NDEA ng/L --- 1.6 ND ND ND ND ND 

N-Nitrosodi-n-propylamine NDPA ng/L --- 1.6 ND ND ND ND ND 
N-Nitrosodi-n-butylamine NDBA ng/L --- --- ND 110 55 42 13 

N-Nitrosopyrollidine NPYR ng/L --- --- ND ND ND ND ND 
N-Nitrosomethylamine NMEA ng/L --- --- ND ND ND ND ND 

N-Nitrosopiperidine NPIP ng/L --- --- ND ND ND ND ND 
Nitrate (as NO3)  NO3 mg/L 45 2.0 52 ND ND ND 
Total Coliform(3) TC P/A* --- --- A A A 

Heterotrophic Plate Count(3) HPC CFU --- 12 710 500 

mg/L: Milligrams per liter or parts per million 1,2,3-TCP notification level at 5 ng/L 
ug/L: Micrograms per liter or parts per billion NDMA, NDEA, and NDPA notification level at 10 ng/L 
ng/L: Nanograms per liter or parts per trillion 

MCL: Maximum Contaminant Level 
NL: Notification Level 
DLR: Detection Limit for Reporting 

P/A*: Present/Absent for all samples with the exception for wells which will be reported as the Most Probable Number (MPN) 
CFU: Coliform Forming Units 

Notes: 

(1) Ventura began pumping into vessels 302A, 302B, 401A, 401B, 402A, and 402B on January 14th, 2011 at 9:00 am. The well ran through these vessels for approximately 40 minutes prior 
to collecting samples at the vessels. This was to ensure water in the 

(2) Start - Ventura was turned on at approximately 7:30 am. Approximatley 2 hours into the run time samples were collected from the well discharge. 
(3) A series of 4 bacteriological samples for Ventura were taken at 2 separate times. Each series consisted of collecting 4 samples within 30 minutes. 
Series 1 Sampled 12.28.2010 TC HPC 

Sample 1 Present 460 Actual 
Sample 2 Present 430 Actual 
Sample 3 Present 460 Actual 
Sample 4 Absent 440 Actual 

Series 2 Sampled 01.12.2011 TC HPC 
Sample 1 Absent 6 Actual 
Sample 2 Absent 6 Actual 
Sample 3 Absent 8 Actual 
Sample 4 Absent 10 Actual 
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PASADENA WATER AND POWER 

MONK HILL TREATMENT SYSTEM 


SYSTEM PERFORMANCE TEST RESULT 

Order 3 – Well 52 

February 1, 2011 


Description 
The System Performance Test (SPT) for the Monk Hill Treatment System (MHTS), see 
attachment, describes 6 orders (scenarios) for testing the treatment plant under various 
flow and well conditions. The following describes Order 3 – Well 52. 

Background – Order 3 
Well 52 was rehabilitated in 2010 with a new motor installed for the SPT.  Purging of 
Well 52 began on January 14, 2011 by blending the well water with either treated water 
from Ventura Well running through the MHTS or with City potable water. The intent was 
to begin pumping the initial water from the well in preparation of bacteriological 
sampling without exposing the MHTS and the media to the potential of harmful bacteria. 

January 18, 2011 Sampling 
Well 52 was initially shock chlorinated on December 28 and 29, 2010. The well was 
purged on January 14, 2011 and allowed to run for a few days. On January 18th with 
residual levels of 0 mg/L and the discharge water visibly clear to the naked eye, a series 
of 4 samples were collected within a 30 minute period.  The 4 samples were absent 
total coliform (TC) and the heterotrophic plate counts (HPC) were less than 500 
Coliform Forming Units. Well 52 was prepared for Order 3 SPT. 

January 20, 2011 Sampling 
On January 20th at 7:00 am Well 52 was started and ran at least 1 hour through the 
MHTS for purging the Ventura Sump, pipelines, pre-filters, and selected vessels (IX 
vessels 301A and 301B, and LGAC vessels 404A, 404B, 405A and 405B) for the intent 
of displacing water in the system that was not representative of the well under testing 
but with water from Well 52. At approximately 8:15 am sampling began at the well and 
the MHTS. The SPT specified collecting some samples in the morning after well start 
up (~8:00 am) and at the close of business (~4:00 pm).  In addition to bacteriological 
testing, samples were collected to test for perchlorate, nitrate, VOCs, 1,2,3-TCP, and 
nitrosamines. 

A bacteriological sample at the 8th hour run time from the combined IX effluent (IX-001) 
indicated the presence of TC (absent E.coli) and the HPC was 2,100 (estimate) CFU. 
The IX vessels in service were 301A and 301B.  Follow up bacteriological samples were 
collected on January 24 directly from the vessels 50% ports (301A-003 and 301B-003). 
The results were absent TC, but the HPC counts increased. On going bacteriological 
testing will occur to monitor the progress. 

For the tabulated results see the attached table. 
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PASADENA WATER AND POWER: MONK HILL TREATMENT SYSTEM 

ORDER 3: WELL 52 - SAMPLED ON JANUARY 20, 2011 UNLESS NOTED OTHERWISE(1) 

Compound Name 
Compound 

Formula Units MCL DLR 

Sample Results by Sample ID
52-001 IX-001 LG-001 

Start(2) 1st Hr End (8th Hr) 1st Hr End (8th Hr) 
Trichloroethylene TCE ug/L 5 0.5 0.869 ND ND 

Tetrachloroethylene PCE ug/L 5 0.5 0.806 ND ND 
Carbon Tetrachloride CCL4 ug/L 0.5 0.5 ND ND ND 
1,2-Dichloroethane 1,2-DCA ug/L 0.5 0.5 ND ND ND 

Bromodichloromethane CHBrCl2 ug/L --- 0.5 ND ND ND 
Chloroform (Trichloromethan) CHCl3 ug/L --- 0.5 0.880 ND ND 

1,2,3-Trichloropropane 1,2,3-TCP ng/L --- 5.0 ND 
Perchlorate CLO4 ug/L 6 4.0 9.47 ND ND 

N-Nitrosodimethylamine NDMA ng/L --- 1.6 ND 
N-Nitrosodiethylamine NDEA ng/L --- 1.6 ND 

N-Nitrosodi-n-propylamine NDPA ng/L --- 1.6 ND 
N-Nitrosodi-n-butylamine NDBA ng/L --- --- ND 

N-Nitrosopyrollidine NPYR ng/L --- --- ND 
N-Nitrosomethylamine NMEA ng/L --- --- ND 

N-Nitrosopiperidine NPIP ng/L --- --- ND 
N-Nitrosomorpholine --- ng/L --- --- 2.7 

Nitrate (as NO3)
(4) NO3 mg/L 45 2.0 42 ND 

Total Coliform(2) TC P/A* --- --- Absent Present (See 3) Absent 
Heterotrophic Plate Count(2) HPC CFU --- 470 (Est) 2,100 (Est) 350 

mg/L: Milligrams per liter or parts per million 1,2,3-TCP notification level at 5 ng/L 
ug/L: Micrograms per liter or parts per billion NDMA, NDEA, and NDPA notification level at 10 ng/L 
ng/L: Nanograms per liter or parts per trillion 

MCL: Maximum Contaminant Level 
NL: Notification Level 
DLR: Detection Limit for Reporting 
P/A*: Present/Absent for all samples with the exception for wells which will be reported as the Most Probable Number (MPN) 
CFU: Coliform Forming Units 

Notes: 

(1) Well 52 began pumping into vessels 301A, 301B, 404A, 404B, 405A, and 405B on January 20, 2011 at approximately 7:00 am. The 
well ran through these vessels for at least 1 hour prior to collecting samples at the vessels. This was to ensure water in the vessels were 
representative of Well 52. 
(2) A single set of 4 bacteriological samples for Well 52 were collected over a 30 minute period. 
Series 1 Sampled 01.18.2011 TC HPC 

Sample 1 Absent 320 Actual 
Sample 2 Absent 360 Actual 
Sample 3 Absent 300 Actual 
Sample 4 Absent 310 Actual 

(3) TC is present but absent E.coli. Follow up bacteriological samples from the 50% ports for each of the IX vessels in service were taken 
on January 24, 2011 (port ID 301A-003 and 301B-003). 

Series 1 Sampled 01.24.2011 TC HPC 
301A-003 (50% Port) Absent 1,700 Estimate
 
301B-003 (50% Port) Absent 15,000 Estimate
 

(4) On January 25, 2011 during Order 5 SPT (Arroyo and Well 52 combined flow) a second NO3 sample was collected from Well 52 
(sample ID 52-001). The sample was collected at the end of day (8th hour) run. The result was 43 ppm (as NO3). 
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PASADENA WATER AND POWER 

MONK HILL TREATMENT SYSTEM 


SYSTEM PERFORMANCE TEST RESULT 

Order 5 – Arroyo Well and Well 52 


February 1, 2011 


Description 
The System Performance Test (SPT) for the Monk Hill Treatment System (MHTS), see 
attachment, describes 6 orders (scenarios) for testing the treatment plant under various 
flow and well conditions. The following describes Order 5 – Arroyo Well and Well 52. 

Background – Order 5 
The four Monk Hill wells, consisting of Arroyo, Well 52, Ventura, and Windsor, have 
completed and passed the bacteriological sampling and ran individually through the 
MHTS. The SPT results for each of the wells (Orders 1, 2, 3 and 6) were submitted to 
the State of California Department of Public Health prior to initiating Order 5.  Order 5 
incorporates the flow from 2 wellheads (~3,800 to 3,900 gpm) through the MHTS. 

January 25, 2011 Sampling 
On January 25th at approximately 7:25 am Arroyo and Well 52 were started and ran 
approximately 1 hour through the MHTS for purging the Ventura Sump, pipelines, pre-
filters, and selected vessels (IX vessels 301A, 301B, 302A, 302B, 303A and 303B and 
LGAC vessels 402A, 402B, 403A, 403B, 404A, 404B, 405A and 405B) for the intent of 
displacing water in the system that was not representative of the wells under testing but 
with water from Arroyo and Well 52. At approximately 8:30 am sampling began at the 
wells and the MHTS. The SPT specified collecting some samples in the morning after 
well start up (~8:00 am) and at the close of business (~4:00 pm).  The primary 
constituents collected for analysis were perchlorate, nitrate, and VOCs. 

For the tabulated results see the attached table. 

Page 1 of 2 
FINAL 



PASADENA WATER AND POWER: MONK HILL TREATMENT SYSTEM 

ORDER 5: ARROYO & WELL 52 - SAMPLED ON JANUARY 25, 2011(1) 

Compound Name 
Compound 

Formula Units MCL DLR 

Sample Results by Sample ID
PF-001 IX-001 (See Note 2) LG-001 (See Note 2) 

1st Hr End (8th Hr) 1st Hr End (8th Hr) 1st Hr End (8th Hr) 
Trichloroethylene TCE ug/L 5 0.5 1.175 1.299 1.247 ND ND 

Tetrachloroethylene PCE ug/L 5 0.5 0.924 0.767 0.864 ND ND 
Carbon Tetrachloride CCL4 ug/L 0.5 0.5 ND ND ND ND ND 
1,2-Dichloroethane 1,2-DCA ug/L 0.5 0.5 ND ND ND ND ND 

Bromodichloromethane CHBrCl2 ug/L --- 0.5 ND ND ND ND ND 
Chloroform (Trichloromethan) CHCl3 ug/L --- 0.5 2.617 2.276 2.466 ND ND 

1,2,3-Trichloropropane 1,2,3-TCP ng/L --- 5.0 
Perchlorate CLO4 ug/L 6 4.0 31.6 33.2 ND ND 

N-Nitrosodimethylamine NDMA ng/L --- 1.6 
N-Nitrosodiethylamine NDEA ng/L --- 1.6 

N-Nitrosodi-n-propylamine NDPA ng/L --- 1.6 
N-Nitrosodi-n-butylamine NDBA ng/L --- ---

N-Nitrosopyrollidine NPYR ng/L --- ---
N-Nitrosomethylamine NMEA ng/L --- ---

N-Nitrosopiperidine NPIP ng/L --- ---
Nitrate (as NO3)  NO3 mg/L 45 2.0 32 22 
Total Coliform TC P/A* --- ---

Heterotrophic Plate Count HPC CFU ---

mg/L: Milligrams per liter or parts per million 1,2,3-TCP notification level at 5 ng/L 
ug/L: Micrograms per liter or parts per billion NDMA, NDEA, and NDPA notification level at 10 ng/L 
ng/L: Nanograms per liter or parts per trillion 
MCL: Maximum Contaminant Level 
NL: Notification Level 
DLR: Detection Limit for Reporting 
P/A*: Present/Absent for all samples with the exception for wells which will be reported as the Most Probable Number (MPN) 
CFU: Coliform Forming Units 

Notes: 

(1) Arroyo Well and Well 52 began pumping into vessels 301A, 301B, 302A, 302B, 303A, 303B, 402A, 402B, 403A, 403B, 404A, 404B, 405A, and 405B on January 25, 
2011 at approximately 7:25 am. The wells ran through these vessels for approximately 60 minutes prior to collecting samples at the vessels.  This was to ensure water 
in the vessels were representative of Arroyo and Well 52. 

(2) Tentative Identified Compounds 
TENTATIVE IDENTIFIED COMPOUNDS 

Sample ID & Time: IX-001 at 1st Hr Sample ID & Time: IX-001 at End (8th Hr) Sample ID & Time: LG-001 at 1st Hr 

Compound 
Retention 
Time (Min) 

Results 
(ug/L) 

Compound 
Retention 
Time (Min) 

Results 
(ug/L) 

Compound 
Retention 
Time (Min) 

Results 
(ug/L) 

Unknown 13.044 0.9 Unknown 13.054 0.7 2-Butanone 10.991 0.6 
4-Methyl-1-Heptene 16.032 0.3 4-methyl-1-Heptene 16.048 0.3 Methyl Isobutyl ketone 17.436 0.2 

Unknown 16.382 0.4 Unknown 16.387 0.3 Acetic Acid, butyl ester 20.235 0.3 
Unknown 24.483 1.5 Unknown 24.488 1.1 
Unknown 28.648 0.8 Unknown 28.684 0.2 

(1-methoxylethyl) benzene 29.385 0.3 1,2,3,4-Tetramethyl benzene 32.429 0.2 
1,2,3,4-Tetramethyl benzene 

Unknown 
32.414 
33.064 

0.3 
2 

Unknown 33.086 0.8 
Unknown 34.984 0.2 

Unknown 35.372 0.9 Unknown 35.408 0.5 
Unknown 34.957 0.4 
Unknown 35.081 0.2 
Unknown 35.612 0.3 
Unknown 35.714 0.4 
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PASADENA WATER AND POWER 

MONK HILL TREATMENT SYSTEM 


SYSTEM PERFORMANCE TEST RESULT 

Order 6 – Arroyo Well 


February 4, 2011 


Description 
The System Performance Test (SPT) for the Monk Hill Treatment System (MHTS), see 
attachment, describes 6 orders (scenarios) for testing the treatment plant under various 
flow and well conditions. The following describes Order 6 – Arroyo Well. 

Background – Order 6 
Arroyo Well was rehabilitated in 2010 with a new motor installed for the SPT.  Purging 
of Arroyo Well began on January 22, 2011 by blending its water with treated water from 
MHTS and with City potable water. The intent was to begin pumping the initial water 
from the well in preparation of bacteriological sampling without exposing the MHTS and 
the media to the potential of harmful bacteria. 

January 20, 2011 Sampling 
Arroyo was initially shock chlorinated on January 19, 2011.  Upon initial purging on 
January 22, 2011 with chlorine residual levels at 0 mg/L and the discharge water visibly 
clear to the naked eye, a series of 4 samples were collected within a 30 minute period. 
The 4 samples were absent total coliform (TC) and the heterotrophic plate counts (HPC) 
were less than 500 Coliform Forming Units. Arroyo was prepared for Order 6 SPT. 

January 24, 2011 Sampling 
On January 24th at 7:36 am Arroyo was started to the Ventura Sump. By 7:48 am 
Arroyo began flowing through the MHTS for purging the Ventura Sump, pipelines, pre-
filters, and selected vessels (IX vessels 302A, 302B, 303A and 303B and LGAC vessels 
401A, 401B, 402A, 402B, 403A and 403B) for the intent of displacing water in the 
system that was not representative of the well under testing but with water from Arroyo. 
At approximately 8:45 am sampling began at the well and by 9:15 am sampling 
occurred at the MHTS. The SPT specified collecting some samples in the morning after 
well start up (~8:00 am) and at the close of business (~4:00 pm).  In addition to 
bacteriological testing, samples were collected to test for perchlorate, nitrate, VOCs, 
1,2,3-TCP, and nitrosamines. 

For the tabulated results see the attached table. 
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PASADENA WATER AND POWER: MONK HILL TREATMENT SYSTEM 

ORDER 6: ARROYO WELL - SAMPLED ON JANUARY 24, 2011 UNLESS NOTED OTHERWISE(1) 

Compound Name 
Compound 

Formula Units MCL DLR 

Sample Results by Sample ID 
AW-001 PF-001 IX-001 (See Note 4) LG-001 

Start(2) End (8th Hr) 1st Hr End (8th Hr) 1st Hr End (8th Hr) 
Trichloroethylene TCE ug/L 5 0.5 2.516 1.491 ND ND 

Tetrachloroethylene PCE ug/L 5 0.5 2.820 0.918 ND ND 
Carbon Tetrachloride CCL4 ug/L 0.5 0.5 ND ND ND ND 
1,2-Dichloroethane 1,2-DCA ug/L 0.5 0.5 ND ND ND ND 

Bromodichloromethane CHBrCl2 ug/L --- 0.5 ND ND ND ND 
Chloroform (Trichloromethan) CHCl3 ug/L --- 0.5 1.362 2.167 ND ND 

m,p-Xylenes ug/L --- 0.5 ND ND 1.742 ND 
o-Xylene ug/L --- 0.5 ND ND 0.700 ND 

1,2,3-Trichloropropane 1,2,3-TCP ng/L --- 5.0 ND 
Perchlorate CLO4 ug/L 6 4.0 37.6 45.4 ND ND 

N-Nitrosodimethylamine NDMA ng/L --- 1.6 ND 
N-Nitrosodiethylamine NDEA ng/L --- 1.6 3.1 

N-Nitrosodi-n-propylamine NDPA ng/L --- 1.6 ND 
N-Nitrosodi-n-butylamine NDBA ng/L --- --- ND 

N-Nitrosopyrollidine NPYR ng/L --- --- ND 
N-Nitrosomethylamine NMEA ng/L --- --- ND 

N-Nitrosopiperidine NPIP ng/L --- --- ND 
N-Nitrosomorpholine --- ng/L --- --- 2.2 

Nitrate (as NO3) NO3 mg/L 45 2.0 23 23 28 
Total Coliform(3) TC P/A* --- --- Absent 

Heterotrophic Plate Count(3) HPC CFU --- 530 (Est) 

mg/L: Milligrams per liter or parts per million 1,2,3-TCP notification level at 5 ng/L 
ug/L: Micrograms per liter or parts per billion NDMA, NDEA, and NDPA notification level at 10 ng/L 
ng/L: Nanograms per liter or parts per trillion 

MCL: Maximum Contaminant Level 
NL: Notification Level 
DLR: Detection Limit for Reporting 

P/A*: Present/Absent for all samples with the exception for wells which will be reported as the Most Probable Number (MPN) 
CFU: Coliform Forming Units 

Notes: 

(1) Arroyo began pumping into vessels 302A, 302B, 303A, 303B, 401A, 401B, 402A, 402B, 403A, and 403B on January 24, 2011 at 7:48 am.  The 
well ran through these vessels for approximately 85 minutes prior to collecting samples at the vessels. This was to 

(2) Start - Arroyo Well was turned on at approximately 7:36 am. Approximately 1 hour into the run time samples were collected from the well 
dishcarge. 
(3) A single set of 4 bacteriological samples for Arroyo Well were collected within a 30 minute period. 
Series 1 Sampled 01.22.2011 TC HPC 

Sample 1 Absent 2 Actual 
Sample 2 Absent < 2 Actual 
Sample 3 Absent 2 Actual 
Sample 4 Absent 4 Actual 

(4) Tentative Identified Compounds 
TENTATIVE IDENTIFIED COMPOUNDS 

Sample ID & Time: IX-001 at End (8th Hr) 

Compound 
Retention 
Time (Min) 

Results 
(ug/L) 

Unknown 13.054 0.4 
Unknown 24.512 0.7 

Unknown alkyl benzene 32.428 0.3 
Unknown 33.087 0.5 

Unknown phthalate 34.024 0.2 
1,2,3,4-tetramethyl benzene 34.147 0.2 

Unknown 35.392 0.4 
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PASADENA WATER AND POWER 

MONK HILL TREATMENT SYSTEM 


SYSTEM PERFORMANCE TEST RESULT 

Order 4 – Arroyo Well, Well 52, Ventura Well, and Windsor Well 


February 4, 2011 


Description 
The System Performance Test (SPT) for the Monk Hill Treatment System (MHTS), see 
attachment, describes 6 orders (scenarios) for testing the treatment plant under various 
flow and well conditions. The following describes Order 4 – Arroyo Well, Well 52, 
Ventura Well, and Windsor Well. The 4 wells are collectively referred to as the Monk 
Hill wells. 

Background – Order 4 
The four Monk Hill wells have each completed and passed the bacteriological sampling 
and ran individually through the MHTS. The SPT results for each of the wells and a 2 
wellhead combined flow (Orders 1, 2, 3, 5, and 6) were submitted to the State of 
California Department of Public Health prior to initiating Order 4.  Order 4 incorporates 
the flow from 4 wellheads (~6,500 to 6,800 gpm) through the MHTS. 

January 30 to 31, 2011 Sampling 
On January 30th at approximately 7:15 am, the Monk Hill wells were started and ran 
approximately 1 hour through the MHTS for purging the Ventura Sump, pipelines, pre-
filters, and selected vessels (IX vessels 301A, 301B, 302A, 302B, 303A, 303B, 304A 
and 304B, and LGAC vessels 401A, 401B, 402A, 402B, 403A, 403B, 404A, 404B, 405A 
and 405B) for the intent of displacing water in the system that was not representative of 
the wells under testing but with water from the 4 wells. At approximately 8:15 am 
sampling began at the wells and the MHTS. The SPT specified collecting some 
samples in the morning after well start up (~8:00 am), during mid-day (~12:00 pm), at 
the close of business (~4:00 pm), and after 24 hours of runtime through the MHTS 
(~8:00 am the following day). The primary constituents collected for analysis were 
perchlorate, nitrate, VOCs, 1,2,3-TCP, nitrosamines, and bacteriological.  Nitrosamines 
were the only compounds analyzed for the 24 hour run time. 

For the tabulated results see the attached table. 
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PASADENA WATER AND POWER: MONK HILL TREATMENT SYSTEM 

ORDER 4: ARROYO, WELL 52, VENTURA & WINDSOR - SAMPLED ON JANUARY 30 & 31, 2011(1) 

Compound Name 
Compound 

Formula Units MCL DLR 
PF-001 IX-001 LG-001 

1st Hr 4th Hr End (8th Hr) 24th Hr 1st Hr(3) 4th Hr End (8th Hr)(3) 24th Hr 1st Hr End (8th Hr) 
Trichloroethylene TCE ug/L 5 0.5 1.729 1.166 1.637 ND ND 

Tetrachloroethylene PCE ug/L 5 0.5 1.027 0.706 0.895 ND ND 
Carbon Tetrachloride CCL4 ug/L 0.5 0.5 ND ND ND ND ND 
1,2-Dichloroethane 1,2-DCA ug/L 0.5 0.5 ND ND ND ND ND 

Bromodichloromethane CHBrCl2 ug/L --- 0.5 0.633 2.016 0.791 ND ND 
Chloroform (Trichloromethan) CHCl3 ug/L --- 0.5 2.831 3.517 2.788 ND ND 

Dibromochlormethane CHBr2Cl ug/L --- 0.5 ND 1.332 0.504 ND ND 
1,2,3-Trichloropropane 1,2,3-TCP ng/L --- 5.0 ND ND 

Perchlorate CLO4 ug/L 6 4.0 29.6 28.8 ND ND 
N-Nitrosodimethylamine NDMA ng/L --- 1.6 ND ND ND ND ND ND 
N-Nitrosodiethylamine NDEA ng/L --- 1.6 ND ND ND ND ND ND 

N-Nitrosodi-n-propylamine NDPA ng/L --- 1.6 ND ND ND ND ND ND 
N-Nitrosodi-n-butylamine NDBA ng/L --- --- ND ND ND 30 23 11 

N-Nitrosopyrollidine NPYR ng/L --- --- ND ND ND ND ND ND 
N-Nitrosomethylamine NMEA ng/L --- --- ND ND ND ND ND ND 

N-Nitrosopiperidine NPIP ng/L --- --- ND ND ND ND ND ND 
N-Nitrosomorpholine --- ng/L --- --- ND 2.0 ND ND ND 2.3 

Nitrate (as NO3)  NO3 mg/L 45 2.0 41 28 
Total Coliform TC P/A* --- --- Absent Absent Present (See 2) 

Heterotrophic Plate Count HPC CFU --- --- 300 275 530 (Estimate) 

mg/L: Milligrams per liter or parts per million 
ug/L: Micrograms per liter or parts per billion 
ng/L: Nanograms per liter or parts per trillion 
MCL: Maximum Contaminant Level 
NL: Notification Level 
DLR: Detection Limit for Reporting 
P/A*: Present/Absent for all samples with the exception for wells which will be reported as the Most Probable Number (MPN) 
CFU: Coliform Forming Units 

Notes: 

(1) On January 30, 2011 at 7:15 am, Arroyo, Well 52, Ventura, and Windsor began flowing into vessels 301A, 301B, 302A, 302B, 303A, 303B, 304A, 304B, 401A, 401B, 402A, 402B, 403A, 403B, 404A, 404B, 405A 
and 405B. The wells ran through these vessels for approximately 1 hour prior to collecting samples at the vessels. This was to ensure water in the vessels and system were representative of the wells under testing. 

(2) TC is present and absent E.coli. 
(3) Tentative Identified Compounds 

TENTATIVE IDENTIFIED COMPOUNDS 

Sample ID & Time: IX-001 at 1st Hr Sample ID & Time: IX-001 at End (8th Hr) 

Compound 
Retention 
Time (Min) 

Results 
(ug/L) 

Compound 
Retention 
Time (Min) 

Results 
(ug/L) 

Unknown 13.060 0.5 2,2,3,3-tetramethylbutane 13.058 0.6 
Unknown 16.392 0.3 Unknown 16.052 0.3 
Unknown 24.499 1.1 Unknown 16.390 0.3 
Unknown 24.745 1.0 Unknown 24.493 1.0 

2,3,-Dimethyl-2-Butene 26.976 0.5 Unknown 28.666 0.3 
Unknown 28.664 1.1 (1-methoxyethyl) benzene 29.420 0.2 

(1-methoxylethyl) benzene 29.394 1.9 1-methyl-4-(1-methylethyl) benzene 32.434 0.3 
1-methyl-4-(1-methylethyl) benzene 32.419 0.3 Unknown 33.091 0.5 

2-ethyl-1,3-dimethylbenzene 32.429 0.3 Unknown phthalate 34.036 0.2 
1,2,3,5-tetramethylbenzene 34.141 0.2 1,2,3,4-tetramethylbenzene 34.148 0.2 
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