
 
 

APPENDIX 2-1: Original Windsor Well Completion and Boring Log 











 

 
 

APPENDIX 2-10:  Daily Field Notes/Log Sheets for Well 52 







































 
 

APPENDIX 2-11:  Spinner Log Results for Well 52 









































 
 

APPENDIX 2-12:  Well 52 Pump Submittal and Liner Diagram 



  

   

   

   

  

   

   

    
   

   

   

   
    
   

   Manufacturer: Roscoe Moss Co. AUGUST 201
Type: Silica Resources Inc. 6 x 8 

   Interval: 0 - 615.00 ft. 1 

Well Liner Diagram
Pasadena, California
 

WELL-52 


State Well ID#: 
1910124-021 

Site: 
City of Pasadena (MHTS) 

Well #: 
WELL-52 

Northing: 
1893789.615 

Rehabilitation Contractor: 
Layne Christensen 

Well/Liner Diameter: 
20.00-inch/16.63-inch 

Liner Install Date: 
10/6/10 - 10/11/10 

Easting: 
6510947.930 

Reviewed by: 
C. Shem Hawes 

Installer/Welder: 
M. Evans/G. Frias 

Geologist: 
D. Conner 

Surface Elevation: 
1076.76’ 

Ground Surface 
Elev. 1076.76’ 

50 ft. Bottom of Conductor 
Casing 

Depth Below 
Ground Surface 

647 ft. Bottom of Boring 

WELL-52.CDR 

NOT TO SCALE 

250 ft. 

372 ft. Top of Screen Interval 

Liner Screen Interval:
 Interval: 255.00 - 615.00 ft. 
Amount: 360.00 ft. 
Diameter: 16.63-inch O.D. 
Type: 304L Stainless Steel

             Wire Wrapped 556 ft. Bottom of Screen Interval 
Slot size: 0.070-inch

556 ft. Top of Screen Interval Manufacturer: Roscoe Moss Co. 

ft. Bottom of Existing Well
 

Original Well Casing 20-inch 
630 ft. Bottom of Screen Interval 

Liner Casing:
Interval: 0 - 250.00 ft. 
Amount: 250.00 ft 
Diameter: 16.63-inch O.D. 

Static WL: 57.64’ (11-1-10) 

Top of Screen Interval 

360 ft. 
Interval 
Bottom of Screen 

360 ft. Top of Screen Interval 

367 ft. Bottom of Screen Interval 

@ 1,853 gpm (24 hr test) 
Pumping Level: 162.80’ (11-2-10) 

LINER REMOVED 
Thickness: 0.375-inch

Liner Gravel Pack:

Surface Completion:
Type: Concrete Pump
 Foundation 

Type: High Strength Low Alloy
 (HSLA) 

Thickness: 0.313-inch
 Manufacturer: Roscoe Moss Co. 

Dielectric Coupler:
Interval: 250.00 - 255.00 ft. 
Amount: 5.00 ft.
 Diameter: 16.63-inch O.D. 

16.63” Diameter 

Top of Concrete Pump Pedestal: 
Elev. 1079.20’ 









 
 

APPENDIX 2-13:  Ventura Well Liner Construction Details 









 
 

APPENDIX 2-14:  Original Ventra Well Completion and Boring Log 









 
 

APPENDIX 2-15:  Water Systems Engineering Lab Report for Ventura 



                   

    

 

      
 

       
 

                
                              
 

                                                                                  
 

 
                     

                     
     

           
  

     
      

     
    

     

     

     

     

     

    

    

    

    

     

     

     

    

    

    
    
    
    

    
    

    

    

    

    
    
    

    
    

    
    

3201 Labette Terrace       Phone: 785-242-6166 
P.O. Box 700  Fax: 785-242-9411 
Ottawa, KS 66067-0700

Water Systems Engineering Inc. 

WATER TREATMENT ANALYSIS AND CONTROL REPORT
 

David Conner Date: October 6, 2010 
Battelle 
65 West Dayton St. 
Pasadena, CA  91105 Lab Report No. 18622 

Re:  	City of Pasadena; Ventura No.21;  samples dated 9/27/10 
Complete Profile (1);  P.O. #216906 

NA  -	 Not Applicable Detection Ventura No.21 
ND -	 Not Detected Limits 220’ 410’ 
*(as CaCO3) mg/l mg/l 

NApH Value 6.85 6.53 
4 mg/L Phenolphthalein Alkalinity* ND ND 
4 mg/L Total Alkalinity* 180 108 
4 mg/L Hydroxide Alkalinity ND ND 
4 mg/L Carbonate Alkalinity ND ND 
4 mg/L Bicarbonate Alkalinity 180 108 
1.0 mg/l Total Dissolved Solids 705 583 

NAConductivity (µm or µS/cm) 979 810 
0.1 mV ORP (mV) 500 440 

NALangelier Saturation Index -0.65 -1.37 
4 mg/L Total Hardness* 392 316 
4 mg/L Carbonate Hardness 180 108 
4 mg/L Non Carbonate Hardness 212 208 
4 mg/L Calcium* 276 184 
4 mg/L Magnesium* 116 132 

5.0 mg/L Sodium (as Na) 32.0 30.2 
0.1 mg/L Potassium (as K) 3.7 3.3 
2 mg/L Chlorides (as Cl) 100 110 

0.3 mg/L Nitrate (Nitrogen) 12.1 9.4 
0.02 mg/L Chlorine (as Cl) ND ND 
0.02 mg/L Dissolved Iron  (as Fe2+) ND ND 
0.02 mg/L Suspended Iron  (as Fe3+) 0.02 0.03 
0.02 mg/l Iron Total (as Fe) 0.02 0.03 
0.02 mg/l Iron (resuspended) 0.05 0.06 
0.04 mg/L Copper (as Cu) ND ND 
0.1 mg/L Manganese (as Mn) ND ND 

0.06 mg/L Phosphate (as PO4) 0.36 1.65 
2 mg/L Sulfate (as SO4) 124 92 

1.0 mg/L Silica (as SiO2) 39.1 59.7 
0.1 mg/L Tannin/Lignin ND ND 
0.0 mg/l Total Organic Carbon (C) ND ND 

18622.w.pw.p.Pasadena.Ventura21	 Page 1 of 2 



    

        
 
              

 
 
  

 
     

   
   

   
   

   
   

   
   

  
 

 
 

 
 
 

 
 

 
 

 
  

 
 

Bacterial Analysis: 

Ventura No.21 
M = Million 
F = Filtered 

220’ 410’ 

Plate Count (colonies/ml) >1,500 >1,500 
Anaerobic Growth 20% 10% 
Sulfate Reducing Bacteria Negative Negative 
Fe / Mn Oxidizing Bacteria Negative Negative 
ATP (cells per ml) Initial 439,000 365,000 
ATP (cells per ml) 24 hour 225,000 243,000 
Total Coliform Bacteria Negative Negative 
E. coli Coliform Bacteria Negative Negative 
Bacterial Identification Acinetobacter Pseudomonas aeruginosa; 

calcoaceticus genosp3 Acinetobacter 
calcoaceticus/genosp3 

Microscopic Evaluation: 

220’:  Trace of visible bacterial activity, minor number of crystals, trace of iron oxide. 
410’:  Trace of visible bacterial activity, traces of crystals and iron oxide. 

Observations and Interpretations: 

18622.w.pw.p.Pasadena.Ventura21 Page 2 of 2 



 
 

APPENDIX 2-16:  Summary Video Log Inspection Sheets for Ventura Well 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle,City of Pasadena 
ADDRESS: 
CONTACT: PHONE: 619-726-7311 

Unknown....::...;..;.;.;.;...;.;.;.;...;.;.;.;..------------------------------­
David Conner 
...::....;~~~.;.;.;.;..-------------=-.:....:....:~;;;.;........::...;.~---'-=-~-----------

JOB LOCATION: Pasadena.Ca. 
GPS LOCATION: -------:'L-a-:'tit:-u--:d-e:~N:-:-::-o-------T"'"""-~~---,.,-.......,...----,-,:-:-:--------

WELL NUMBER: Ventura JOB NUMBER: 1000-1221 

SURVEYED BY: Tim Narwold DATE: 21-Jul-09 

REVIEWED BY: WATER LEVEL: 76'2" 

WATER CONDITION: Cloudy/Clear TOTAL DEPTH: Unknown 

CASING DIAMETER: 19"ID SURVEY DEPTH: 441' 

*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
0-160' Casing appears to have mild scale and growth. Perforation: 

Vertical 160-220' 
160-280' Casing apperars to have moderate scale and growth. MilisNife 

280' Air line in well. 

280-300' Casing appears to have moderate scale and growth. Stainless Steel 200-441' 
Wire Wrap 

300-360' Casing appears to have mild scale and growth. 

360-441' Casing appears to have heavy scale and growth 

with nodules. 

441' Camera light bar enters fill and will not pass. 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle - JPL Pasadena 

ADDRESS: Unknown 

CONTACT: 
.....::...;..~:.....:..:...;..:......-_--~----------=----------------
David Conner PHONE: 619-726-7311 

JOB LOCATION: Pasadena.Ca. 
GPS LOCATION: ---e;".~-=--"--~~"--La"""t7:-itu-d""'e-:':"":N--=3"""47"o-:-11c-:-'--=-378.--=-2-----.---~-----:-:--:---:-::-:-":"~,--,-."..,..-::-:~--

WELL NUMBER: Ventura JOB NUMBER: 27-1221 

SURVEYED BY: Tom Schuldheiz DATE: 5-Aug-09 

REVIEWED BY: WATER LEVEL: 73' 04" 

WATER CONDITION: Cloudy/Clear TOTAL DEPTH: Unknown 

CASING DIAMETER: 19"10 SURVEY DEPTH: 437' 1" 

*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH 
5' -73' 

73'4" 

73' - 218' 

218' - 225' 

225' -437' 

437'01" 

REMARKS 
Casing appears to have mild scale and growth. 

[Camera enters static water level. 

Casing appears to have mild scale and growth. 

Casing appears to have moderate scale and growth. 

Possible air hose in well 

Casing appears to have moderate scale and growth. 

Camera comes to rest at fill from the side perspective 

160,:.220' 



-

-----------------------------------

11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle/JPL Pasadena 
ADDRESS: Unknown 

....::....:..:..:...;,;",;..:....:..:.~-------------------------------
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: Pasadena.Ca. 
GPS LOCATION: --....:...-------:----:-:-:--:-~"':'"""::"'"~""':"':'""':~:__--__r_--_;______:_:____:____:_:_..,.....,....:_::_::_~_=_=__:__-

WELL NUMBER: Ventura JOB NUMBER: 1000-1968 

SURVEYED BY: Daniel De La Rosa DATE: 21-May-10 

REVIEWED BY: WATER LEVEL: 45' 7" 

WATER CONDITION: Clear TOTAL DEPTH: Unknown 

CASING DIAMETER: 19.25" 10 SURVEY DEPTH: 453' 4" 
*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 

5 -45' 

45'7" 

45 - 80' 

80 - 219' 

219 - 235' 

235 - 247' 

247 - 253' 

241 -453' 

453'4" 

Casing appears to have mild scale and growtn. 

Camera enters static water level. 

Casing appears to have mild scale and growth. 

Casing appears to have moderate scale and growth. 

Casing appears to have mild scale and growth. 

Casing appears to have moderate scaleilnd growth. 

Casing appears to have mild scale and growth. 

Multiple pieces of airline in casing. 

Perforation: 

Wire Wrap 

Light bar comes to rest in fill, video is stopped at side view perspective. 

220 - 453' 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle - JPL Pasadena 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: Pasadena.Ca. 
GPS LOCATION: Latitude: N 34° 11' 38.2 Longitude: W 118° 10' 08.4 

WELL NUMBER: JOB NUMBER: 1000-1968Ventura After Liner 

SURVEYED BY: DATE: 30-Nov-10Jeff Conner 

REVIEWED BY: WATER LEVEL: 61' 4" 

Clear TOTAL DEPTH: 460'WATER CONDITION: 

19.25" ID SURVEY DEPTH: 454'CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
5 - 61' Casing appears to have mild growth. Perforation: 

61' 4" Camera enters static water level. Stainless Steel 222 - 460' 
Wire Wrap 

61 - 180' Casing appears to have mild growth. 

180 - 222' Casing appears to have moderate scale and growth. 

222 - 454' Casing appears to have mild growth and gravel pack 
visible behind screen. 

444 & 451' Pipe in casing.

454' Camera comes to rest at top of fill. 

http:Pasadena.Ca


 

 
 

APPENDIX 2-17:  Daily Field Notes/Log Sheets for Ventura Well 



































 
 

APPENDIX 2-18:  Spinner Log Results for Ventura Well 





































 

 
 

APPENDIX 2-19:  Ventura Well Pump Submittal and Liner Diagram 









ESP Turbine Quotation System 8.0.1.44 

Pump Performance Datasheet 
Customer : LAYNE CHRISTENSEN/FONTANA 
Customer reference : 
Item number : 001 
Service : Battelle - Ventura 
Quantity : 1 

Quote number : 139470 
Item description : 14RJLC 
Stages : 4 
Based on curve number : 14RJLC-1770 
Date last saved : 08 Oct 2010 9:46 AM 

Operating Conditions Liquid 
Flow, rated : 1,600.0 USgpm 
Differential head / pressure, rated (requested) : 242.0 ft 
Differential head / pressure, rated (actual) : 243.5 ft 
Suction pressure, rated / max : 0.00 / 0.00 psi.g 
NPSH available, rated : Ample 
Frequency : 60 Hz 

Liquid type : Water 
Additional liquid description : 
Solids diameter, max : 0.00 in 
Temperature, max : 68.00 deg F 
Fluid density, rated / max : 0.998 / 0.998 SG 
Viscosity, rated : 1.00 cP 
- :Performance 

Speed, rated : 1,770 rpm 
Impeller diameter, rated : 9.13 in 
Impeller diameter, maximum : 9.82 in 
Impeller diameter, minimum : 7.75 in 
Efficiency (bowl / pump) : 83.44 / 76.79 % 
NPSH required / margin required : 17.29 / 0.00 ft 
nq (imp. eye flow) / S (imp. eye flow) : 53 / 163 Metric units 
MCSF : 800.0 USgpm 
Head, maximum, rated diameter : 412.0 ft 
Head rise to shutoff : 70.24 % 
Flow, best eff. point (BEP) : 1,533.8 USgpm 
Flow ratio (rated / BEP) : 104.31 % 
Diameter ratio (rated / max) : 92.92 % 
Head ratio (rated dia / max dia) : 81.12 % 
Cq/Ch/Ce [ANSI/HI 9.6.7-2004] : 1.00 / 1.00 / 1.00 
Selection status : Acceptable 

Material 
Material requested : Auto 
Material selected : CI Bowl (Lined) / Std. Brz 

Impeller 
Pressure Data 

Maximum working pressure : 178.3 psi.g 
Maximum allowable working pressure : 420.0 psi.g 
Maximum allowable suction pressure : N/A 
Hydrostatic test pressure : N/A 

Driver & Power Data 
Driver sizing specification : Maximum power 
Margin over specification : 0.00 % 
Service factor : 1.15 
Power, hydraulic : 97.61 hp 
Power (bowl / pump) : 117 / 122 hp 
Power, maximum, rated diameter : 123 hp 
Minimum recommended motor rating : 125 hp / 93.21 kW 

Layne Christensen/ Fontana · 11001 Etiwanda Ave · Fontana, CA 92337 
phone: 909-390-2833 · fax: 909-390-6097 
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ESP Turbine Quotation System 8.0.1.44 

Pump Performance Datasheet 
Customer : LAYNE CHRISTENSEN/FONTANA Quote number : 139470 
Customer reference : Item description : 14RJLC 
Item number : 001 Stages : 4 
Service : Battelle - Ventura Based on curve number : 14RJLC-1770 
Quantity : 1 Date last saved : 08 Oct 2010 10:13 AM 

Operating Conditions Liquid 
Flow, rated : 1,600.0 USgpm 
Differential head / pressure, rated (requested) : 242.0 ft 
Differential head / pressure, rated (actual) : 243.5 ft 
Suction pressure, rated / max : 0.00 / 0.00 psi.g 
NPSH available, rated : Ample 
Frequency : 60 Hz 

Liquid type : Water 
Additional liquid description : 
Solids diameter, max : 0.00 in 
Temperature, max : 68.00 deg F 
Fluid density, rated / max : 0.998 / 0.998 SG 
Viscosity, rated : 1.00 cP 
- :Performance 

Speed, rated : 1,770 rpm 
Impeller diameter, rated : 9.13 in 
Impeller diameter, maximum : 9.82 in 
Impeller diameter, minimum : 7.75 in 
Efficiency (bowl / pump) : 83.44 / - % 
NPSH required / margin required : 17.29 / 0.00 ft 
nq (imp. eye flow) / S (imp. eye flow) : 53 / 163 Metric units 
MCSF : 800.0 USgpm 
Head, maximum, rated diameter : 412.0 ft 
Head rise to shutoff : 70.24 % 
Flow, best eff. point (BEP) : 1,533.8 USgpm 
Flow ratio (rated / BEP) : 104.31 % 
Diameter ratio (rated / max) : 92.92 % 
Head ratio (rated dia / max dia) : 81.12 % 
Cq/Ch/Ce [ANSI/HI 9.6.7-2004] : 1.00 / 1.00 / 1.00 
Selection status : Acceptable 

Material 
Material requested : Auto 
Material selected : CI Bowl (Lined) / Std. Brz 

Impeller 
Pressure Data 

Maximum working pressure : 178.3 psi.g 
Maximum allowable working pressure : 420.0 psi.g 
Maximum allowable suction pressure : N/A 
Hydrostatic test pressure : N/A 

Driver & Power Data 
Driver sizing specification : Maximum power 
Margin over specification : 0.00 % 
Service factor : 1.15 
Power, hydraulic : 97.61 hp 
Power (bowl / pump) : 117 / ­
Power, maximum, rated diameter : 117 hp 
Minimum recommended motor rating : 125 hp / 93.21 kW 

Layne Christensen/ Fontana · 11001 Etiwanda Ave · Fontana, CA 92337 
phone: 909-390-2833 · fax: 909-390-6097 
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ESP Turbine Quotation System 8.0.1.44 

Dimensional Outline 
Customer : Customer Name Quote number : 139470 
Customer reference : Item description : 14RJLC 
Item number : 001 Stages : 4 
Service : Battelle - Ventura Speed : 1,770 rpm 
Quantity of pumps : 1 Date last saved : 08 Oct 2010 10:03 AM 

Pump Data 
AD : 1.37 in 
AG : 50.06 in 
BD : 16.50 in 
BL : 59.51 in 
CD : 44.78 in 
CL : 
COL : 400.1 ft 

: 
DD : 14.69 in 
MIN SUB : 27.00 in 
MS : 
DH : 10.56 in 
G : 25.00 in 
H : 22.75 in 
HH : 28.25 in 
J : 0.75 in 
R : 14.60 in 
S : 2.38 in 

: 
TPL : 405.1 ft 
UG : 
V : 
W : 
X : 
XC : 0.00 in 
Y : 
Z : 

: 
Max Allowable Shaft 
Elongation 

: 

Total Shaft 
Elongation 

: 0.23 in 

MAX : 13.62 in 

Bowl Shaft : 1.94 in 

Line Shaft : 1.50 in 
Line Shaft Type : Open 
Column Type : Standard 
Column : 10 in. Threaded 
Bearing Spacing : 10.00 ft 
Section Length : 10.00 ft 
Head Type : F Cast 
Head Size : 10 X 16 1/2 CF 
Flange Rating : 250# 

Seal : Packing 
Strainer : None 
SubBase : No 

Hydraulic Data 
Flow : 1,600.0 USgpm 
TDH (total dynamic 
head) : 232.7 ft 

: 
Speed : 1,770 rpm 
Fluid : Fresh Water 
Temperature : 68.00 deg F 
Viscosity : 1.00 cP 
Density : 0.998 SG 
SU : 0.00 in 

: 
: 

M (TPI) : 0 
L : 1.50 in 

Miscellanious 
Thrust at Design : 4,898.8 lbf 
Max Thrust : 6,595.8 lbf 

: 

Weight 
Pump : 18,795.2 lb 
Motor : 1,500.0 lb 
Total : 20,295.2 lb 

Motor Data 
Model : HO150V2SLG 
Make : ­
HP : 150 
"Nominal" RPM : 1800 
ITT Item No. : N/A 
"Nominal" Efficiency : 96.2 
Frame : H444TP 
Ratchet : NRR 

Layne Christensen/ Fontana · 11001 Etiwanda Ave · Fontana, CA 92337 
phone: 909-390-2833 · fax: 909-390-6097 · 
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Sectional Drawing 
Customer : Customer Name Quote number : 139470 
Customer reference : Item description : 14RJLC 
Item number : 001 Stages : 4 
Service : Battelle - Ventura Speed : 1,770 rpm 
Quantity of pumps : 1 Date last saved : 08 Oct 2010 10:03 AM 

Discharge Head Assembly 
ITEM NAME CODE MATERIAL ASTM 
600 Head- Discharge 1003 Cast Iron CL30 A48-94ae1 
604 Adjusting Nut 2130 Brass C36000 B16M-00 
608 Headshaft 2227 SST 416 A582M-95b 
616 Housing 1003 Cast Iron CL30 A48-94ae1 
617 Housing bearing 1109 Federalloy Bismuth Bronze B584-00 
618 Split Gland 1203 SST 316 A744M-00 
620 Packing 5026 Graphite Packing ML402-99 
621 O-Ring 5302 Nitrile Buna N D4322-96 
637 Top Column Flange 1003 Cast Iron CL30 A48-94ae1 
639 Column Lock Ring 1018 Cast Iron CL30 A48-94ae1 
649 Lineshaft Coupling 2265 416 SS A582M-95b 
757 Screw- Gland Adjusting 2229 SST 316 A276-00a 
779 Gasket- Housing 5136 Acrylic/Nitrile 5136 REV 4 

Column And Lineshaft Assembly 
ITEM NAME CODE MATERIAL ASTM 
642 Column Pipe 6501 Black Pipe A 53-98 
645 COLUMN FASTENER 6501 Black Pipe SCH 40 A 53-98 
646 Lineshaft 2227 416 SS A582M-95b 
649 Lineshaft Coupling 2265 416 SS A582M-95b 
652 Retainer- Bearing 1102 Silicon Bronze C87600 B584-00 
656 Lineshaft Bearing 5121 Rubber EPDM D3568-98 

Bowl Assembly 
ITEM NAME CODE MATERIAL ASTM 
660 Bowl Shaft 2227 416 SS A582M-95b 
661 Bowl- Discharge 1003 Cast Iron CL30 A48-94ae1 
664 Bearing- Disc Bowl 1109 Federalloy Bismuth Bronze B584-00 
670 Bowl - Intermediate 6911 Cast Iron 30 Lined A48-94e1 
672 Bearing- Int. Bowl 1109 Federalloy Bismuth Bronze B584-00 
673 IMPELLER 1102 Silicon Bronze B584-00 
677 Collet 2217 CARBON STEEL 1018 A108-99 
688 Bowl/Bell- Suction 1003 Cast Iron CL30 A48-94ae1 
690 Bearing- Suction 1109 Federalloy Bismuth Bronze B584-00 
692 Sandcollar 1205 304 SST A744M-00 
747 Suction Plug 1046 Malleable Iron A197 
760 CAP SCREW 2298 Grade 8 Steel J429-99 

ESP Turbine Quotation System 8.0.1.44 

Layne Christensen/ Fontana · 11001 Etiwanda Ave · Fontana, CA 92337 
phone: 909-390-2833 · fax: 909-390-6097 · 
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XC 

AF 

BB 

VERllCAL MOlORS 
WEATHER RROTECTED TYRE 

FRAME: 444,445TP,TPA 
TYRE: RU,RUE,RUI,RUS 

PRINT: 
EFFECTIVE: 
SURERSEDES: 

09-2294 
2B-AUG-Ol 

NEW 

SHEET 1 OF 1 

CD 

BE 

RUMP SHAFT, AD~USTING NUT, AND 
LOCKING SCREWS ARE NOT 

FURNISHED WITH MOTOR 

AG 

AA-SIZE 
CONDUIT 

A~- DIA 

BF-4 HOLES 

ALL DIMENSIONS ARE IN INCHES & MILLIMETERS 

BASIC UNITS R 2 AG BE BV CD XC FRAME 
440 

]N 22.88 47.81 075 21.16 42.66 5.13 
mm 58] 1214 19 537 1084 130 

FRAME CONDUIT BOX UNITS AA AB AC MATERIAL 
STEEL 

] N 3.00 18.94 14.44 

440 mm 76 481 367 

CAST IRON 
] N 

3-1/2 NPT 18.56 14.31 
mm 471 363 

FRAME UNITS AU AK BB BD BF +0005 MIN MAX 
444,445TP IN 14.750 13.500 .25 16.50 069 

374.65 342.90 6 419 18 mm 

444,445TPA IN 14.750 13.500 .25 20.00 
mm 374.65 342.90 6 508 

TOLERANCES 

FACE RUNOUT 
PERMISSIBLE ECCENTRICITY 
OF MOUNTING RABBET 

.007 F.I.R. 

.007 F.I.R. 

069 
18 

XO 
25.88 

657 

AF 
4.72 
120 

5.28 
134 

1: ALL ROUGH DIMENSIONS MAY VARY BY .25" 
DUE TO CASTING VARIATIONS. 

3: CONDUIT BOX OPENING MAY BE LOCATED IN STEPS 
OF 90° REGARDLESS OF LOCATION. 

2: LARGEST MOTOR WIDTH. STANDARD AS SHOWN WITH CONDUIT OPENING DOWN. 
4: TOLERANCES SHOWN ARE IN INCHES ONLY. 

09-229"1 U,S, ELECTRICAL MOTORS 
DIVISION OF EMERSON ELECTRIC COo Ie 

EMERSON 

DO NOT USE FOR CONSTRUCTION 
PURPOSES UNLESS CERTIFIED 
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General Information 
Typical Motor Construction Features 

FRAME MATERIAL: NEMA®† FRAMES (180 thru 447) 
Type: AV, AU, AUE, AUI Aluminum 

RV, RU, RUE, RUEI, RUSI Cast Iron 
TV, TU Aluminum (180-280 Frames) 

Cast Iron (320-440 Frames) 

TITAN® FRAMES (5008) 
Type: RU, RUEI Cast Iron 

BRACKETS: NEMA®† FRAMES 
Both end brackets are cast iron except for the following: 
Type AV: Upper bracket on 180 & 210 frames is aluminum. 
Type TV: Upper bracket on 180-280 frames is aluminum. 
Type TU: Upper bracket on 250 & 280 frames is aluminum. 

TITAN® FRAMES (5008) 
Cast iron. 

CANOPY CAP: Constructed of plastic, steel, aluminum, fiberglass or cast iron depending on exact frame and type. 

FAN COVER (TEFC): Constructed of plastic, steel, aluminum or cast iron depending on exact frame and type. 

BEARING CAPS: All Vertical motors are furnished with lower bearing caps constructed of aluminum or cast iron. 

STANDARD ROTATION: Counter Clockwise (CCW) viewed from top of the motor. 

BEARING LUBRICATION 

Frame Type Upper Bearing Lower Bearing Thrust Capacity 

180-280 AUC, AUE, AU, AUI, AUR Grease Grease** High 

180-440 AV, TV Grease Grease** Normal 

320-447 
RV Grease Grease** Normal 

RU, RUE, RUSI Oil Grease High 

180-360 
TU 

Grease Grease** High 

400-440 Oil Grease High 

5000 RU, RUS, RUEI Oil Grease High 

**Lower bearing is thrust bearing. † All non-Emerson Electric Co. marks shown within this document are properties of their other respective owners. 
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OPERATING CHARACTERISTICS – VERTICAL HOLLOSHAFT® MOTORS 
HIGH THRUST - “P” BASE, THREE PHASE, WEATHER PROTECTED TYPE I (WPI) 
PREMIUM EFFICIENT AND PREMIUM EFFICIENT/INVERTER DUTY 

PERF DATA
 
VHS
 
WPI
 

PRE EFF
 

HP 

RPM % EFFICIENCY % POWER FACTOR CURRENT (AMPS) 
460 VOLTS 

TORQUE AT FULL VOLTAGE (FT./LBS.) 

NEMA 
CODE 

FULL LOAD 
TORQUE @ 

FULL LOAD 
SPEED 

LOCKED 
(STARTING) 

PULLOUT 
BREAKDOWN 

NO 
LOAD 

FULL 
LOAD 

FULL 
LOAD 

3/4 
LOAD 

1/2 
LOAD 

FULL 
LOAD 

3/4 
LOAD 

1/2 
LOAD 

FULL 
LOAD 

LOCKED 
STARTING % OF FULL LOAD 

15 1800 1770 91.7 92.4 92 83.4 80.5 72.6 18.4 108 44.5 227 240 G 

20 1800 1770 92.4 93.3 93.3 85.4 84 78.6 23.7 136 59.4 222 223 G 

25 1800 1765 92.4 93.5 93.5 84.6 82.7 76.5 30 173 74.3 230 230 G 

30 1800 1770 92.4 93.8 93.9 84.5 82.8 76.8 36 201 89.1 224 222 G 

40 1800 1780 94.1 94.4 93.6 87.8 86.4 81.3 45 286 117.9 192 251 G 

50 1800 1780 94.5 94.6 94.1 87.7 86.2 80.9 56 358 147.5 192 252 G 

60 1800 1785 94.5 95.2 94.8 87.2 85.9 80.9 68 434 176.7 200 237 G 

75 1800 1780 95 95.3 95.1 85.3 82.9 75.8 87 539 221.1 200 247 G 

100 1800 1785 95.4 95.5 95.1 86.3 84.5 78.4 114 737.5 294.3 185 230 G 

125 1800 1785 95.4 95.6 95.3 86.4 85.2 79.7 142 924.1 368.1 186 230 G 

150 1800 1785 95.8 96.1 95.6 86.3 83.9 77.1 169 1072.2 441.5 174 235 G 

200 1800 1785 95.8 96.2 95.8 85.4 82.4 74.6 228 1484.2 588.9 186 244 G 

250 1800 1780 95.8 96 95.6 83.9 80.4 71.8 292 1794.3 737.1 183 235 G 

300 1800 1785 95.8 96.2 96 88.6 88.1 84.4 331 2200 883.1 80 175 G 

350 1800 1785 95.8 96.5 96.5 87.9 87.2 83.2 389 2550 1031.2 80 175 G 

400 1800 1780 95.8 96.3 96.2 86.5 85 79.5 452 2900 1179 80 175 G 

450 1800 1785 96.2 96.6 96.3 89.1 88.5 85 491 3250 1323.3 80 175 G 

Efficiency and power factor values listed above are typical values. For guaranteed and certified values, refer to the Technical Service Group.
 
The code letter is an indication of the locked rotor K.V.A. in accordance with the National Electrical Code.
 
When performance values have been quoted, they should be shown on the order.
 
Data subject to change without notice.
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APPENDIX 2-2:  Summary Video Log Inspection Sheets for Windsor Well 



---------------------------------

11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

JOB LOCATION: Pasadena.Ca. 

CLIENT: Battelle, City of Pasadena 
ADDRESS: Unknown
CONTACT: David Conner PHONE: 619-726-7311-=----:-----------------------------­

----=.~~;..:..:..;...:;.:.--:--...,...........,....----:-.,.....,,--------_r_--_:_---,._.,....._------

GPS LOCATION: Latitude: N° 

WELL NUMBER: Windsor JOB NUMBER: 1000-1221 

SURVEYED BY: Tim Narwold DATE: 21-Jul-09 

REVIEWED BY: WATER LEVEL: 162'11" 

WATER CONDITION: Cloudy/Clear TOTAL DEPTH: 600' 

CASING DIAMETER: 20.5"10 SURVEY DEPTH: 544'11" 
*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
0-280' Casing appears to have mild scale and growth. Perforation: 

Vertical 300-320' 
281' Air line in well,Large bunch at 390' Mills Slot 

Horizontal 320-344' 
280-400' Casing appears to have moderate scale and growth. Mills Nife 374-384' 

426-450' 
400-544'10" Casing appears to have heavy scale and growth. 474-485' 

497-585' 
544'10" Camera light bar enters fill and will not pass. 

CONNERD
Rectangle

CONNERD
Rectangle

CONNERD
Callout
Not correct



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle-JPL Pasadena 
ADDRESS: Unknown 

....::.;..~:...;.;.;,~---------------:------=---~------------
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: Pasadena.Ca. 

-....::....;..-'--'----_:___:_:_~,____~::-:-::__;_:_:_::_::_:::_::__--___,r_-___:,______:_:__:____:...,...,.....___::_:_c_:_:____..,.__=:_---

GPS LOCATION: Latitude: N 34° 11' 30.0" 

WELL NUMBER: Windsor JOB NUMBER: 27-1221 

SURVEYED BY: Tom Schuldheisz DATE: 5-Aug-09 

REVIEWED BY: WATER LEVEL: 164' 01" 

WATER CONDITION: Cloudy/Clear TOTAL DEPTH: Unknown 

CASING DIAMETER: 20.50"ID SURVEY DEPTH: 540' 

*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
o-164' Casing appears to have mild scale and growth. 

30~320' 

164'01" Camera enters static water level. 

32a..344' 
164' - 255' Casing appears to have mild scale and growth. 374-384' 

426-450' 
255' - 258' Casing appears to have a seam. 474485' 

497-585' 

258' - 300' Casing appears to have moderate scale and growth. 

300' - 540' Casing appears to have mild scale and growth. 

444' - 540' Possible drop tube In well. 

540' Camera comes to rest at the fill. 

CONNERD
Rectangle

CONNERD
Rectangle

CONNERD
Callout
Not correct



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle-JPL Pasadena 
ADDRESS: Unknown-'--""'"--------------------------------­CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: 2696 Windsor Ave. Alta Dena 
GPS LOCATION: Latitude: N 34° 11' 30.0" 

WELL NUMBER: Windsor After Rehab JOB NUMBER: 1000-1968 

SURVEYED BY: Jeff Conner DATE: 24-Mar-10 

REVIEWED BY: WATER LEVEL: 140' 10" 

WATER CONDITION: Cloudy TOTAL DEPTH: 600' 

CASING DIAMETER: 20.50" 10 SURVEY DEPTH: 595' 2" 
*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH 
6" 

0-140' 

140'10" 

140 - 380' 

380 - 595' 

526 - 595' 

595'2" 

REMARKS 
Access port enters casing. 

Casing appears to have mild scale. 

Camera enters static water level. 

Casing appears to have mild scale and growth. 

Camera experiences very poor.visibility. 

Air line in casing. 

Camera comes to rest at top of fill. 

Perforations: 

Hydraulic Louver 322 - 346' 

376 - 385' 

427 - 452' 

477 - 487' 

500 - 587' 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle-.IPL Pasadena 
ADDRESS: Unknown 

....=..;..~.::....:..:...:-'------------------------------------
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: 2696 Windsor Ave. Alta Dena 
GPS LOCATION: 

WELL NUMBER: Windsor After Rehab JOB NUMBER: 1000-1968 

Latitude: N 34° 11' 30.0" 

SURVEYED BY: Daniel De La Rosa DATE: 30-Mar-10 

REVIEWED BY: Jeff Conner WATER LEVEL: 139' 4" 

WATER CONDITION: Cloudy TOTAL DEPTH: 600' 

CASING DIAMETER: 20.50" 10 SURVEY DEPTH: 594' 
*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH 
6" 

0-139' 

139' 04" 

139 - 594' 

REMARKS 
Access port enters casing. 

Casing appears to have mild scale. 

Camera enters static water level. 

Camera experiences very poor visibility. 

Perforations: 

Hydraulic Louver 322 - 346' 

376 - 385' 

427 - 452' 

477 - 487' 

500 - 587' 

594' Camera comes to rest at top of fill. 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: 2696 Windsor Ave. Alta Dena 
GPS LOCATION: Latitude: N 34° 11' 30.0" Longitude: W 118° 10' 02.8" 

WELL NUMBER: JOB NUMBER: 1000-1968After LinerWindsor 

SURVEYED BY: DATE: 15-Sep-10Jeff Conner 

REVIEWED BY: WATER LEVEL: 153' 6" 

Cloudy/Clear TOTAL DEPTH: 600'WATER CONDITION: 

14" SURVEY DEPTH: 588'CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
0 - 100' Confirmed calibration. Perforations: 

100 - 153' Casing appears to have very mild growth. Stainless Steel 332 - 588' 
Wire Wrap 

153' 6" Camera enters static water level. 

153 - 320' Camera experiences very poor visibility. Casing 
appears to have mild growth. 

317' Di-electric coupling.

320 - 500' Casing appears to have mild soft growth on screen. 

500 - 575' Casing appears to have mild settled fines on screen. 

575 - 588' Casing appears to have mild dark growth. 

588' Camera enters fill to side perspective, and video is stopped. 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: 2696 Windsor Ave. Alta Dena 
GPS LOCATION: Latitude: N 34° 11' 30.0" Longitude: W 118° 10' 02.8" 

WELL NUMBER: JOB NUMBER: 1000-1968Windsor 

SURVEYED BY: DATE: 30-Nov-10Jeff Conner 

REVIEWED BY: WATER LEVEL: 145' 

Cloudy/Clear TOTAL DEPTH: 600'WATER CONDITION: 

14" SURVEY DEPTH: 589' 5"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS
1' 2" Access port enters casing. Perforations: 
1' 9" Liner begins. 

1 - 145' Casing appears to have mild scale and growth. Stainless Steel 324 - 592' 
145' Camera enters static water level. Wire Wrap 

145 - 240' Casing appears to have mild growth. 
240 - 360' Casing appears to have increased growth. 
318' 11" Di-electric coupling. 

360 - 375' Casing appears to have moderate growth. 
375 - 589' Casing appears to have heavy growth. 

589' 5" Camera enters fill to side perspective, and 
video is stopped. 





11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: 2696 Windsor Ave. Alta Dena 
GPS LOCATION: Latitude: N 34° 11' 30.0" Longitude: W 118° 10' 02.8" 

WELL NUMBER: JOB NUMBER: 1000-1968Windsor 

SURVEYED BY: DATE: 14-Jan-11Jeff Conner 

REVIEWED BY: WATER LEVEL: 149' 11" 

Clear TOTAL DEPTH: 600'WATER CONDITION: 

13.75" ID SURVEY DEPTH: 561' 9"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
1' 2" Access port enters casing. Perforations: 
1' 9" Liner begins. 

0 - 149' Casing appears to have mild scale and growth. Stainless Steel 324 - 592' 
149' 11" Camera enters static water level. Wire Wrap 

134 - 561' Casing appears to have mild growth. 
280' 8" Hole in casing. 
318' 11" Di-electric coupling. 
561' 9" Camera comes to rest at fill. 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: 2696 Windsor Ave. Alta Dena 
GPS LOCATION: Latitude: N 34° 11' 30.0" Longitude: W 118° 10' 02.8" 

WELL NUMBER: JOB NUMBER: 1000-1968Windsor After Patch 

SURVEYED BY: DATE: 17-Jan-11Jeff Conner 

REVIEWED BY: WATER LEVEL: 143' 

Clear TOTAL DEPTH: 600'WATER CONDITION: 

13.75" ID SURVEY DEPTH: 561' 10"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
1' 2" Access port enters casing. Perforations: 
1' 9" Liner begins. 

5 - 143' Casing appears to have mild scale and growth. Stainless Steel 324 - 592' 
143' Camera enters static water level. Wire Wrap 

134 - 561' Casing appears to have mild growth. 
278' 7" - 282' 8" Patch in casing. 

318' 11" Di-electric coupling. 
561' 10" Camera comes to rest at fill. 



                                                                                                                               
                                                                                                                               

11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: 2696 Windsor Ave. Alta Dena 
GPS LOCATION: Latitude: N 34° 11' 30.0" Longitude: W 118° 10' 02.8" 

WELL NUMBER: JOB NUMBER: 1000-1968Windsor Hole in Patch 

SURVEYED BY: DATE: 12-Feb-11Jeff Conner

REVIEWED BY: WATER LEVEL: 130' 10" 

Clear TOTAL DEPTH: 600'WATER CONDITION: 

13.75" ID SURVEY DEPTH: 591' 11"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH 
280' 8" Perforations: 

Stainless Steel 324 - 592' 
Wire WrapOriginal hole before patch.

 Casing and patc
 Hole though 

1" Hole in casing. 
REMARKS 





 

 
 

APPENDIX 2-20:  Original Arroyo Well Completion and Boring Log 











 

 
 

APPENDIX 2-21:  Summary Video Log Inspection Sheets for Arroyo Well 





11001 Etiwanda Ave. 
Fontana, Ca. 92337ayne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle, City of Pasadena, Arroyo 

ADDRESS: Unknown ----------------------------------­
CONTACT: PHONE: 619-726-7311David Conner----------------------------------­
JOB LOCATION: Pasadena, Ca. 

-------'--------,-,....--,-,.....-----------,.-----,....------,-----,.----,:-:-:-:--------­
GPS LOCATION: Latitude: N° 

WELL NUMBER: Arroyo JOB NUMBER: 1000-1221 

SURVEYED BY: Tim Narwold DATE: 15-Jul-09 

REVIEWED BY: WATER LEVEL: 96' 

WATER CONDITION: Cloudy/Clear TOTAL DEPTH: Unknown 

CASING DIAMETER: 19.510 SURVEY DEPTH: 626' 
*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 

0-96' Casing has light scale. Perforation: 
Horizontal 225-324' 

96-165' Casing has light scale and growth with nodules Louver 448-1 

165-180' Casing has moderate scale and growth with nodules 

180-225' Casing has heavy scale and growth with nodules 

225-626 Casing has very heavy scale and growth with nodules 

324' Bottom of liner 

612' 

626' 

Air line in well 

Light bar enters fill and will not pass 



-

------------------------------------
------------------------------------

Well Inspection Report 

CLIENT: Battelle/JPL
ADDRESS: Unknown
CONTACT: David Conner PHONE: 619-726-7311---------------------'--.;......;.=...;.--------------­
JOB LOCATION: Pasadena,Ca.
GPS LOCATION: -----'-----:--:-:-;---;---;-;-::-;-;;--;-:-;--='"7-::-;;----..----:---:-:--;--~:_:_:"_=::_:_::_:___:_=_;:__-

WELL NUMBER: Arroyo JOB NUMBER: 1000-1968 

SURVEYED BY: Daniel De La Rosa DATE: 16-Jun-10 

REVIEWED BY: WATER LEVEL: 63' 2" 

WATER CONDITION: Clear/Cloudy TOTAL DEPTH: Unknown 

CASING DIAMETER: 26.00" ID SURVEY DEPTH: 627' 9" 
*AIIDepths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
5 - 63' Casing appears to have moderate scale and growth. Perforation: 

9'7" Access port enters casing. 

63-113' Casing appears to have mild scale and growth. Mills Knife 129 - 332'? 

113' Casing appears to have shifted at seam. 370 - 374? 

113 -170' Casing appears to have increased scale and rowth. 400-? 

113 -151? Casing appears to have rivet seam along side. 448 - 627' 

170 - 322' Casing appears to have moderate scale and growth. 

322 - 532' Casing appears to have increased scale and growth. 

532 - 627' Casing appears to have heavy scale and growth with, 

some poor visibility. 

613 - 627' Airline in casing. 

627'9" Camera light bar enters fill, video is stopped at side view perspective. 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: JPL - Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: Pasadena,Ca. 
GPS LOCATION: Latitude: N 34° 11' 51.3" Longitude: W 118° 10' 01.8" 

WELL NUMBER: JOB NUMBER: 1000-1221Arroyo After Liner 

SURVEYED BY: DATE: 30-Nov-10Jeff Conner 

REVIEWED BY: WATER LEVEL: 79' 2" 

Cloudy/Clear TOTAL DEPTH: 643'WATER CONDITION: 

18.00" ID SURVEY DEPTH: 640' 2"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
5 - 79' Casing appears to have mild scale. Perforation: 

79' 2" Camera enters static water level. Stainless Steel 273 - 643' 
Wire Wrap 

79 - 268' Casing appears to have mild growth. 

268 - 273' Dielectric coupling. 

273 - 380' Casing appears to have moderate growth. 

380 - 635' Casing appears to have heavy growth. 

635 - 640' Casing appears to have mild growth. 

640' 2" Camera enters fill to side perspective, and video is stopped. 



 
 

APPENDIX 2-22:  Water Systems Engineering Lab Report for Arroyo 



                   

                                   

 

      
 

       
 
              
                              
 

                
  

  
               

          
     

         
                 

      
      

     
    

     

     

     

     

     

     

    

    

    

     

     

     

    

    

    
    
    
    

    
    

    

    

    

    
    
    

    
    

    
    

3201 Labette Terrace       Phone: 785-242-6166 
P.O. Box 700  Fax: 785-242-9411 
Ottawa, KS 66067-0700

Water Systems Engineering Inc. 

WATER TREATMENT ANALYSIS AND CONTROL REPORT 

David J. Conner 
Battelle Memorial Institute 

Date: July 2, 2010 

65 West Dayton St. - #407 
Pasadena, CA  91105 Lab Report No. 18525 

RE: City of Pasadena, Arroyo Well; Samples dated 6/17/10 
Complete Profile (1); P.O. #216906 

NA  - Not Applicable Detection Limits ARROYO WELL 
ND - Not Detected 65’ 310’ 
*(as CaCO3) mg/l mg/l 

NApH Value 7.89 7.87 
4 mg/L Phenolphthalein Alkalinity* ND ND 
4 mg/L Total Alkalinity* 140 212 
4 mg/L Hydroxide Alkalinity ND ND 
4 mg/L Carbonate Alkalinity ND ND 
4 mg/L Bicarbonate Alkalinity 140 212 
1.0 mg/l Total Dissolved Solids 554 333 

NAConductivity (µm or µS/cm) 769 462 
0.1 mV ORP (mV) 425 401 

NALangelier Saturation Index +0.09 +0.07 
4 mg/L Total Hardness* 212 196 
4 mg/L Carbonate Hardness 140 196 
4 mg/L Non Carbonate Hardness 72 0 
4 mg/L Calcium* 140 132 
4 mg/L Magnesium* 72 64 

5.0 mg/L Sodium (as Na) 22.0 5.79 
0.1 mg/L Potassium (as K) 3.8 3.0 
2 mg/L Chlorides (as Cl) 56.8 14.8 

0.3 mg/L Nitrate (Nitrogen) 1.1 ND 
0.02 mg/L Chlorine (as Cl) ND ND 
0.02 mg/L Dissolved Iron  (as Fe2+) ND ND 
0.02 mg/L Suspended Iron  (as Fe3+) 0.49 0.69 
0.02 mg/l Iron Total (as Fe) 0.49 0.69 
0.02 mg/l Iron (resuspended) 24.75 28.9 
0.04 mg/L Copper (as Cu) ND ND 
0.1 mg/L Manganese (as Mn) ND ND 

0.06 mg/L Phosphate (as PO4) 0.22 0.06 
2 mg/L Sulfate (as SO4) 112 19 

1.0 mg/L Silica (as SiO2) 14.2 21.1 
0.1 mg/L Tannin/Lignin 0.2 0.1 
0.0 mg/L Total Organic Carbon (C) 2.5 0.9 

18525.w..pw.p.Pasadena.ArroyoWell Page 1 of 4 



                                   

 
 
 

 
  
   
   

  

   
   

   
   

  
 

 
 

   
   

 
 

   
   

 
 

 
    

 
     

           
 

 
 

  
         

  
           
         
 

 
 

   
  

 
  

  
   

    
  

 
  

    
  

 

Bacterial Analysis: 
ARROYO WELL 

F = Filtered 65’ 310’ 
M = Million 

Plate Count (colonies/ml) 200 550 
Anaerobic Growth 15% 15% 
Sulfate Reducing Bacteria Negative Negative 
Fe / Mn Oxidizing Bacteria Positive Positive 
ATP (cells per ml) Initial 912,000 1.8 M 

471,000 (F) 1.3 M (F) 
ATP (cells per ml) 24 hour 1.1 M 1.5 M 

1.2 (F) 888,000 (F) 
Total Coliform Bacteria Negative Negative 
E. coli Coliform Bacteria Negative Negative 

Bacterial Identification: 

65’:	 Microbacterium saperdae;  Bacillus mycoides; Gallionella 

310’:	 Microbacterium laevaniformans; Psychrobacter phenylpyruvicus; 
Bacillus licheniformis; Gallionella 

Microscopic Evaluation: 

65’:  Moderate visible bacterial activity with trace of clay particulate matter, light amount of 
crystals, heavy iron oxide with moderate number of Gallionella. 

310’:  Moderate visible bacterial activity with light amount of clay particulate matter, 
moderate number of crystals, heavy iron oxide with moderate number of Gallionella. 

Observations and Interpretations: 

When received in the lab both samples from the Arroyo well were clear with some sediment 
at the bottom.  Chemical analysis found generally a higher concentration of dissolved 
minerals in the 65 foot sample than in the 310 foot sample. The likely explanation for this is 
that, since the well has not been pumped for several years and the samples were taken with 
thief samplers at discrete depths, the 310 foot sample was from an area closer to the open 
screen area and was therefore more diluted by natural groundwater migration.  The analysis 
found moderately high hardness in both samples with a significant non-carbonate hardness 
component present in the 65 foot sample. Alkalinity was moderate with an alkaline pH.  
Total dissolved solids and conductivity were excessive in the 65 foot sample but closer to 
normal values in the 310 foot sample. The oxidation-reduction potential indicates an 
oxidative condition existing within the well which can lead to the precipitation of metal 
oxides. The calculated Langelier Saturation Index indicates a balanced condition exists 
with respect to the calcium carbonate content in both samples.  

18525.w..pw.p.Pasadena.ArroyoWell	 Page 2 of 4 



                                   

 
  

   
   

 
    

    
 

  
 

   
      

    
   

 
       

  
  

 
     

  
   

     
 

   
  

 
   

      
 

   
 

  
   

 
   

    
      

   
  

 
 

  
     

  
 

    
  

  

The inorganic chemical analysis found sodium to be elevated in the 65 foot sample and 
potassium elevated in both samples.  Iron as total iron and suspended iron were slightly 
elevated in both samples but the resuspended iron was considerably high in both samples.   
Resuspended iron is the result of chemically oxidized as well as biologically mobilized iron 
and can be an indication of overall bacterial activity. 

Total organic carbon which is the amount of carbon bound in organic compounds was 
significantly elevated in the 65 foot sample.  Total organic carbon results from the natural 
decay of organic matter and can also result from synthetic sources such as pesticides, 
herbicides, fertilizers, and detergents. 

Bacterial analysis found moderate bacterial growth on the heterotrophic plates. The 
dominant organisms were identified as Microbacterium and Bacillus specie, both of which 
are considered non-pathogenic organisms. They are widely distributed in nature including 
in soils, water including groundwater, and decaying vegetation; and are prolific slime 
forming organisms.  Psychrobacter phenylpyruvicus was also identified in the 310 foot 
sample. This is also a naturally occurring organism in the environment. Although little is 
known about it, it is believed to be an opportunistic pathogen with the ability to cause 
infection in individuals with a compromised immune system. 

Anaerobic organisms were present at 15% of the total population in both samples. Both 
samples tested negative for sulfate reducing organisms as well as total coliforms including 
E-coli. Adenosine triphosphate (ATP) which is a measure of the total amount of cellular 
material present in the samples was excessive in both samples. Any value over 100,000 is 
of concern for bacterial congestion.  After filtering through a 3 micron filter to remove 
biomass and larger organisms the counts remained excessively high for an active well 
system. 

The microscopic evaluation identified moderate levels of visible bacterial activity in both 
samples along with heavy levels of iron oxide based biofilm.  Very low to low levels of 
plant particulate matter were observed in the samples with low to moderate levels of 
crystalline material. 

The dominant bacterial organism identified in the microscopic evaluation was the iron 
oxidizing organism Gallionella.  Gallionella are a larger, stalked bacterium that utilize iron 
as an energy source and secrete an iron-oxy-hydroxide byproduct. This secretion is often 
responsible for accumulations of iron oxide in wells and piping systems. Furthermore, the 
stalked nature of the bacteria rapidly clogs well screens and pump intakes, reducing flow 
into and out of wells. The secreted stalks are often shed during cycling of the well, resulting 
in surges of red water and spikes in total iron readings. Gallionella are known to migrate 
beyond the well system and can foul transmission lines and filter systems. Gallionella are a 
naturally occurring bacteria found in a variety of aquatic environments including aquifers. 
In addition to fouling concerns, Gallionella are a chief form of microbial induced corrosion. 
In its attachment to iron bearing surfaces, Gallionella pits the metal in an effort to secure 
the iron necessary for energy. All iron bearing structures, including stainless steel, are 
susceptible to this form of pitting. 

The Gallionella occurrence is of concern beyond biofouling capability.  As accumulations 
of the iron-oxy-hydroxide stalks build within the well, the base layers tend to dehydrate, 
resulting in a harder, more dynamic iron oxide scale. These scale accumulations are very 
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effective fouling mechanisms within the well and pump. High Gallionella populations 
typically result in a higher degree of required pump maintenance due to fouling of the 
intakes and iron oxide accumulations within the pump bowls. 

Very low levels of plant particulate matter were also present as well as low levels of 
crystalline material but no multicellular organisms were observed.  

In summary, the chemistry of both water samples indicated fairly high mineralization with a 
moderate potential for mineral scale formation.  The high biological load in the samples 
indicates significant bacterial congestion.  Biofouling will also act as a catalyst for mineral 
scale accumulation, increasing the potential for encrustation and plugging within the well 
environment. 

Since a high level of bacterial growth is currently present, conducting a thorough cleaning 
and disinfection of the well prior to installing the proposed liner should reduce the potential 
problems associated with the heavy bacterial population once the well is put back into 
service. 

The cleaning process should begin with inspecting the well to insure its integrity prior to 
cleaning.  This will determine if the well casing is able to stand up to an aggressive 
mechanical and chemical rehabilitation. Provided that the well is structurally sound, the 
well should be cleaned with a mild acid solution combined with a dispersion polymer being 
mechanically worked into the screened sections followed by a multi-volume disinfection 
effort using a pH stabilized chlorine solution. 

The interpretations presented are based on an evaluation of the water samples and submitted 
data. The recommended treatment is based on laboratory and field evaluations of similar 
fouling occurrences within potable well systems. Further investigative efforts, such as a 
pump test, video survey, or other evaluation methods may offer additional insight into the 
well’s condition and the degree of fouling. 

We appreciate the opportunity to be of service, and, if you have any questions concerning 
this report, do not hesitate to contact me at 913.707.5926. 

Sincerely,
 
Water Systems Engineering, Inc.
 

Paul D. Buozis
 
Professional Geologist
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3201 Labette Terrace Phone: 785-242-6166 

P.O. Box 700 Fax: 785-242-9411 

Ottawa, KS 66067-0700 
Water Systems Engineering Inc. 

WATER TREATMENT ANALYSIS AND CONTROL REPORT 

David J. Conner 
Battelle Memorial Institute 
65 West Dayton St. - #407 
Pasadena, CA 91105 

Date: November 17, 2010 

Lab Report No. 18663 

Re: City of Pasadena, Arroyo Well; Samples dated 10/25/10 
Complete Profile (1); P.O. #216906 

NA - Not Applicable Detection Limits ARROYO WELL 
ND - Not Detected 470’ 268’ 
*(as CaCO3) mg/l mg/l 

NApH Value 6.53 6.72 
4 mg/L Phenolphthalein Alkalinity* ND ND 
4 mg/L Total Alkalinity* 84 152 
4 mg/L Hydroxide Alkalinity ND ND 
4 mg/L Carbonate Alkalinity ND ND 
4 mg/L Bicarbonate Alkalinity 84 152 
1.0 mg/l Total Dissolved Solids 657 492 

NAConductivity (µm or µS/cm) 912 683 
0.1 mV ORP (mV) 347 346 

NALangelier Saturation Index - 1.17 - 0.78 
4 mg/L Total Hardness* 356 272 
4 mg/L Carbonate Hardness 84 152 
4 mg/L Non Carbonate Hardness 272 120 
4 mg/L Calcium* 228 184 
4 mg/L Magnesium* 128 88 

5.0 mg/L Sodium (as Na) 20.0 19.9 
0.1 mg/L Potassium (as K) 4.3 3.4 
2 mg/L Chlorides (as Cl) 192.8 78.4 

0.3 mg/L Nitrate (Nitrogen) 2.2 3.7 
0.02 mg/L Chlorine (as Cl) ND 0.11 
0.02 mg/L Dissolved Iron (as Fe2+) ND ND 
0.02 mg/L Suspended Iron (as Fe3+) 0.33 0.15 
0.02 mg/l Iron Total (as Fe) 0.33 0.15 
0.02 mg/l Iron (resuspended) 12.9 0.37 
0.04 mg/L Copper (as Cu) ND ND 
0.1 mg/L Manganese (as Mn) 3.7 0.7 

0.06 mg/L Phosphate (as PO4) 1.88 1.77 
2 mg/L Sulfate (as SO4) 33 48 

1.0 mg/L Silica (as SiO2) 53.1 38.3 
0.1 mg/L Tannin/Lignin 0.5 0.2 
0.0 mg/L Total Organic Carbon (C) 1.4 0.6 
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Bacterial Analysis: 
ARROYO WELL 

F = Filtered 
M = Million 

470’ 268’ 

Plate Count (colonies/ml) >1,500 440 
Anaerobic Growth 30% 20% 
Sulfate Reducing Bacteria Negative Negative 
Fe / Mn Oxidizing Bacteria Positive Positive 
ATP (cells per ml) Initial 2.4 M 598,000 

2.1 M (F) 494,000 (F) 
ATP (cells per ml) 24 hour 5.0 M 537,000 

2.1 M (F) 386,000 (F) 
Total Coliform Bacteria Negative Positive 

2 / 10 ml 
E. coli Coliform Bacteria Negative Negative 

Bacterial Identification: 

470’: Gallionella, Ralstonia pickettii, Bacillus specie 

268’: Acinetobacter calcoaceticus bv alc, Bacillus species, Gallionella 

Microscopic Evaluation: 

470’: Moderate to heavy visible bacterial activity with moderate number of protozoa, 
extremely high iron oxide with excessive number of Gallionella. 

268’: Moderate visible bacterial activity with minor number of protozoa, moderate number 
of crystals, moderate iron oxide with moderate number of Gallionella. 

Observations and Interpretations: 

In comparing the chemical analysis from the 470-foot sample and the 268-foot sample, the 
470-foot sample contained a generally higher level of dissolved minerals. In comparing the 
results of this analysis, which was conducted following an extensive well rehabilitation 
process, with the results from a pretreatment analysis presented in WSE Report No. 18525, 
dated July 2, 2010, there are significant differences. In general, there is a much higher level 
of dissolved chemicals in this analysis than in the previous analysis. Also, in the July 
analysis the samples had an alkaline pH while in this analysis the pH is acidic. 

The most likely explanation for this difference is the result of the Aqua FreedR process used 
in the rehabilitation process. This process uses carbon dioxide which, when combined with 
water in the well can form acid which aids in the cleaning process. The presence of this 
acid will reduce the pH and increase the amount of dissolved minerals present. This 
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difference should diminish over time as the well is pumped and the residual affects 
decrease. 

The bacterial assessment found considerable heterotrophic plate growth with over 1,500 
colony forming cells per milliliter in the 470-foot sample and 440 in the 268-foot sample. 
The organisms identified are common environmental organisms with the ability to produce 
large amounts of biofilm if allowed to proliferate. Ralstonia pickettii and Acinetobacter 
calcoaceticus are considered opportunistic pathogens and may cause infection in individuals 
with compromised immune systems. 

Adenosine triphosphate (ATP), which is a measure of cellular material present and is an 
indication of bacterial growth, was found to be excessive in both samples. Even after 
filtering through a 3 micron filter to remove biomass and multicellular organisms the ATP 
counts remained extremely high. ATP levels for a properly functioning well system not 
experiencing excessive bacterial activity is 20,000 to 60,000 cells per milliliter of sample 
while any count above 100,000 is of concern for bacterial congestion. Anaerobic growth 
represented 20% of the total microbial growth in the 268-foot sample and 30% in the 470­
foot sample. No sulfate reducing bacteria were noted in either sample. Total coliforms were 
noted in the 268-foot sample at 2 cells per milliliter of sample. No E-Coli were identified in 
the samples. 

The microscopic evaluation of the 470-foot sample found moderate to heavy levels of 
visible bacterial activity. This sample also contained moderate levels of protozoa and 
extreme levels of both iron oxide biofilm and the iron oxidizing organism Gallionella. 

The microscopic evaluation of the 268-foot sample found moderate levels of visible 
bacterial activity, moderate amounts of crystalline material, and a moderate amount of iron 
oxide biofilm and Gallionella. Low amounts of protozoa were also found in the 268-foot 
sample. 

Recommendations: 

The presence of elevated levels of ATP, resuspended iron, iron oxide biofilm, and 
Gallionella are indications that active bacterial growth remains in the well at an excessive 
level even though it was recently cleaned. 

Since the samples were taken immediately after completion of the rehabilitation process, the 
samples may not be true representations of the condition of the well. It would be advisable 
to pump the well aggressively to remove free floating microorganisms which may be 
causing the high ATP and microscopic results before they become attached as well as 
remove the residual effects of the treatment process. This should be followed by quarterly 
bacterial assessments to monitor bacterial regrowth. If the bacterial population does not 
drop with pumping, it may be advisable to conduct a follow-up disinfection with a pH 
adjusted chlorine solution. 

Placing the well on an active operating schedule as soon as possible will help keep the 
bacterial level down. Regular operation of the well should also aid in reducing the amount 
of anaerobic organisms present which can cause taste and odor problems. 
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The observations and interpretations presented are based on an evaluation of the water 
samples and submitted data. The recommendations are based on laboratory and field 
evaluations of similar impacted well systems. Further investigative efforts or other 
evaluation methods are encouraged and may offer additional insight into the well’s 
condition and the degree of fouling present. 

If you have any questions regarding the analyses or the information presented, please 
contact our office. 

Paul D. Buozis 
Professional Geologist 
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APPENDIX 2-23:  Daily Field Notes/Log Sheets for Arroyo Well 

















































 

 
 

APPENDIX 2-24:  Spinner Log Results for Arroyo Well 







































 

 
 

APPENDIX 2-25:  Arroyo Well Pump Submittal and Liner Diagram 



  

 

  

   

   

   

  

   

   

    
   

   

   

   
    
   

State Well ID#: 
1910124-001 

Well/Liner Diameter: 
26.00-inch/18.63-inch 

Installer/Welder: 
M. Evans/G. Frias 

Top of C
Elev. 1096.21’ 

oncrete Pump Pedestal: 

Well Liner Diagram
Pasadena, California
 

ARROYO-25 

Site: 
City of Pasadena (MHTS) 

Well #: 
ARROYO-25 

Northing: 
1894321.855 

Rehabilitation Contract
Layne Christensen 

or: Liner Install Dates: 
8/9/10 - 8/17/10 

Easting: 
6511177.610 

Reviewed by: 
C. Shem Hawes 

Geologist: 
D. Conner 

Surface Elevation: 
1090.55’ 

Ground Surface 

127 ft. Bottom of Gravel 

324 ft. Bottom of Liner 

Depth Below Ground Surface 

324 ft. Bottom of Liner Perforations 

ARROYO-25.CDR 

NOT TO SCALE 

127-299 ft. Screen Interval (172’) 

306-331 ft. Screen Interval (25’) 

367-372 ft. Screen Interval (5’) 

457-489 ft. Screen Interval (32’) 

398-401 ft. Screen Interval (3’) 

498-503 ft. Screen Interval (5’) 

508-521 ft. Screen Interval (13’) 

598-624 ft. Screen Interval (26’) 

649 ft. Bottom of Boring 

538-554 ft. Screen Interval (16’) 

Elev. 1090.55’ 

568-594 ft. Screen Interval (26’) 

Static WL: 73.80’ (10-18-10) 

12 holes per 14” 

12 holes per 14” 

12 holes per 14” 

12 holes per 14” 

12 holes per 14” 

8 holes per 14” 

12 holes per 14” 

12 holes per 14” 

12 holes per 14” 

Liner Casing:
Interval: 0 - 268.00 ft. 
Amount: 268.00 ft.
 Diameter: 18.63-inch O.D. 
Type: High Strength Low Alloy

 (HSLA) 
Thickness: 0.313-inch
 Manufacturer: Roscoe Moss Co. 

Surface Completion:
Type: Concrete Pump
 Foundation 

Liner Screen Interval:
 Interval: 273.00 - 643.00 ft. 
Amount: 370.00 ft. 
Diameter: 18.63-inch O.D. 
Type: 304L Stainless Steel

             Wire Wrapped
 Slot size: 0.060-inch
 Manufacturer: Roscoe Moss Co. 

Dielectric Coupler:
Interval: 268.00 - 273.00 ft. 
Amount: 5.00 ft. 
Diameter: 18.63-inch O.D. 
Thickness: 0.375-inch
 Manufacturer: Roscoe Moss Co. 

Liner Gravel Pack:
 Interval: 0 - 643.00 ft. 
Type: Silica Resources Inc. 6 x 8 

12 holes per 14” 

Pumping Level: 241.10’ (10-19-10) 
@ 2,220 gpm (24 hr test) 

Original Well Casing 26-inch O.D. 

Note: Hanging Liner was Removed 
(June 14 - 15, 2010) 

(11/30/1971) 

18.63” Diameter 
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3201 Labette Terrace Phone: 785-242-6166 

P.O. Box 700 Fax: 785-242-9411 

Ottawa, KS 66067-0700 
Water Systems Engineering Inc. 

WATER TREATMENT ANALYSIS AND CONTROL REPORT 

David J. Conner 
Battelle Memorial Institute 
4800 Oak Grove Drive M/S 180-801 
Pasadena, CA 91109 

Date: March 30, 2010 

Lab Report No. 18415 

RE: City of Pasadena, Windsor No.48; Samples dated 3/15/10 
Complete Profile (1); P.O. #216906 

NA - Not Applicable Detection Limits Windsor No.48 
ND - Not Detected 147’ @ 10:00 320’ @ 10:10 
*(as CaCO3) mg/l mg/l 

NApH Value 7.89 7.64 
4 mg/L Phenolphthalein Alkalinity* ND ND 
4 mg/L Total Alkalinity* 180 180 
4 mg/L Hydroxide Alkalinity ND ND 
4 mg/L Carbonate Alkalinity ND ND 
4 mg/L Bicarbonate Alkalinity 180 180 
1.0 mg/l Total Dissolved Solids 579 590 

NAConductivity (µm or µS/cm) 804 820 
0.1 mV ORP (mV) 371 374 

NALangelier Saturation Index + 0.50 + 0.25 
4 mg/L Total Hardness* 336 344 
4 mg/L Carbonate Hardness 180 180 
4 mg/L Non Carbonate Hardness 156 164 
4 mg/L Calcium* 208 208 
4 mg/L Magnesium* 128 136 

5.0 mg/L Sodium (as Na) 5.93 5.59 
0.1 mg/L Potassium (as K) 2.6 2.4 
2 mg/L Chlorides (as Cl) 74.4 71.2 

0.3 mg/L Nitrate (Nitrogen) 7.3 10.6 
0.02 mg/L Chlorine (as Cl) ND ND 
0.02 mg/L Dissolved Iron (as Fe2+) ND ND 
0.02 mg/L Suspended Iron (as Fe3+) 0.78 0.39 
0.02 mg/l Iron Total (as Fe) 0.78 0.39 
0.02 mg/l Iron (resuspended) 3.20 4.25 
0.04 mg/L Copper (as Cu) ND ND 
0.1 mg/L Manganese (as Mn) 0.7 0.4 

0.06 mg/L Phosphate (as PO4) 0.10 0.11 
2 mg/L Sulfate (as SO4) 72 74 

1.0 mg/L Silica (as SiO2) 24.8 32.5 
0.1 mg/L Tannin/Lignin ND ND 
0.0 mg/L Total Organic Carbon (C) ND ND 
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Bacterial Analysis: 
Windsor No.48 

* F = Filtered 147’ @ 10:00 320’ @ 10:10 
M = Million 

Plate Count (colonies/ml) 15 69 
Anaerobic Growth 25% 15% 
Sulfate Reducing Bacteria Negative Negative 
Fe / Mn Oxidizing Bacteria Positive Positive 
ATP (cells per ml) Initial 933,000 1.0 M 

704,000 (F) 750,000 (F) 
ATP (cells per ml) 24 hour 1.1 M 1.7 M 

782,000 (F) 748,000 (F) 
Total Coliform Bacteria 4 / 10 ml 18 / 10 ml 
E. coli Coliform Bacteria Negative Negative 

Bacterial Identification: 

147’: Leptothrix, Acinetobacter venetianus 

320’: Gallionella; Leptothrix, Acinetobacter venetianus, Vagococcus fluvialis 

Microscopic Evaluation: 

147’: Low visible bacterial activity and smaller flagellates, trace of clay, minor number of 
crystals, moderate iron oxide with low number of Leptothrix. 

320’: Low visible bacterial activity with smaller flagellates, trace of clay, minor number of 
crystals, heavy iron oxide with moderate number of Gallionella and trace of 
Leptothrix. 

Observations and Interpretations: 

When received in the lab the 147-foot sample was clear and free of sediment. The 320-foot 
sample contained brown flakes. Inorganic analysis found similar results for both samples 
with moderate alkalinity and high total hardness as well as high non-carbonate hardness. 
The samples possessed an elevated pH of 7.89 and 7.64 respectively. The calculated 
Langlier Saturation Index was positive indicating a reduced corrosion potential groundwater 
environment and a slightly over saturated condition in relation to the carbonate content. 
Total dissolved solids were moderately elevated and the oxidation-reduction potential 
indicates an oxidative environment exists within the well. Metals analysis found metal ion 
concentrations generally within levels expected in groundwater not impacted by heavy 
mineralization. Potassium was found to be at an elevated level as was resuspended iron. 
Resuspended iron is the result of chemically as well as biologically mobilized iron and, in 
some cases, may be a better indication of total iron present. Chlorides, sulfates, and 
phosphates were within normal groundwater ranges. 
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Bacterial analysis found 15 colony forming cells per milliliter in the 147-foot sample. The 
dominant organism identified, Acinetobacter venetianus, is a common nonpathogenic 
organism found throughout the environment including soil and groundwater and is a prolific 
“slime” forming organism found in many well environments. The 320-foot sample 
displayed 69 colony forming cells and in addition to the Acinetobacter venetianus also 
contained Vagococcus fluvialis, another common, slime forming organism. Microscopic 
evaluation also identified vary low to low levels of Liptorthrix, an iron and manganese 
oxidizing organism in both samples, and moderate levels of Gallionella in the 320-foot 
sample. 

ATP (adenosine triphosphate) testing, which is a measure of the total cellular material 
present and is a good indication of overall bacterial populations, was excessive in both 
samples. After filtering through a 3 micron filter to remove biomass and larger organisms, 
the count remained well above expected levels. Anticipated ATP levels in a properly 
functioning well are approximately 40,000 to 60,000. Any count over 100,000 is of concern 
for biofouling. Anaerobic organisms were found to be present at 25% and 15% of the total 
population after a 48 hour incubation period in the two samples respectively. No sulfate 
reducing organisms were identified in either sample. Iron and manganese oxidizing 
organisms were present in both samples. Although testing for E-coli coliforms was negative 
for both samples, total coliform testing was positive. The coliform count was more 
indicative of environmental occurrence, with four cells per 10 milliliters in the 147-foot 
sample and at 18 cells per 10 milliliters in the 320-foot sample. 

Microscopic evaluation found low overall visible bacterial activity with low levels of 
protozoa (flagellates and amoeba). Moderate to heavy amounts of iron oxide based biofilm 
were observed as well as light amounts of crystalline material. 

Gallionella are a stalked bacterium that utilize iron as an energy source and secrete an iron­
oxy-hydroxide byproduct. This secretion is often responsible for accumulations of iron 
oxide in wells and piping systems. Furthermore, the stalked nature of the bacteria rapidly 
clogs well screens and pump intakes, reducing flow into and out of wells. The secreted 
stalks are often shed during cycling of the well, resulting in surges of red water and spikes 
in total iron readings. Gallionella are known to migrate beyond the well system and can foul 
transmission lines and filter systems. Gallionella are a naturally occurring bacteria found in 
a variety of aquatic environments including aquifers. In addition to fouling concerns, 
Gallionella are a chief form of microbial induced corrosion. In its attachment to iron 
bearing surfaces, Gallionella pits the metal in an effort to secure the iron necessary for 
energy. All iron bearing structures, including stainless steel, are susceptible to this form of 
pitting. 

The Gallionella occurrence is of concern beyond biofouling capability. As accumulations 
of the iron-oxy-hydroxide stalks build within the well, the base layers tend to dehydrate, 
resulting in a harder, more dynamic iron oxide scale. These scale accumulations are very 
effective fouling mechanisms within the well and pump. Gallionella infestations typically 
result in a higher degree of required pump maintenance due to fouling of the intakes and 
iron oxide accumulations within the pump bowls. 
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Recommendations: 

The high amounts of ATP in both samples indicate heavy bacterial congestion from slime 
forming organisms in the well. The presence of protozoa may indicate impacts from 
surface or shallow water. The moderately high anaerobic content is an indication of 
stagnant or low flow areas in the well. This may be a stagnant zone at the bottom of the 
well but also may be the result of the well not being actively pumped for several years. This 
period of inactivity would also contribute to the growth of coliforms under anaerobic 
conditions. 

In consideration of these factors, a well rehabilitation program designed to focus on 
eliminating or reducing the presence of micro-organisms is recommended. 

Before beginning remediation, the well should be inspected for a compromised well seal or 
surface casing, or other indications of surface water entering the well allowing for the 
entrance of protozoa. 

The process should begin with pulling the pump and thoroughly brushing the inside of the 
well below the static water level to remove loose rust and any mineral scale that may be 
present and biofilm build-up within the screened zones, all of which can provide a 
protective environment for the growth of micro-organisms. After brushing, all loose 
material should be bailed from the bottom of the well. 

After bailing, introduce a solution of 5% phosphoric acid combined with 2% Johnson 
Screen’s NW 310 biodispersant tremied into the screened section and swab or surge for 
approximately six hours. The acid and biodispersant solution will aid in breaking down the 
biofilm that surrounds and protects the organisms, allowing for better penetration of the 
disinfection solution as well as removing any mineral scale present. Leave the solution in 
the well over night and swab or surge for four hours the following morning before pumping 
off and disposing of the solution. 

Once the well has been effectively purged, disinfection should be carried out utilizing a pH 
adjusted chlorination at a 300 ppm chlorine level with a targeted pH range of 6.5 to 7.0. The 
treatment volume of the disinfection solution should be equivalent to 3 times the standing 
well volume. This larger volume is utilized to flood the borehole with the disinfection 
solution in order to increase the effectiveness of treatment as well as the effective treatment 
area. Utilization of a chlorine enhancing chemistry (such as Johnson Screen’s NW 410 
chlorine enhancer) for pH control is strongly advised to improve the biocidel action of the 
chlorine. 

The disinfection solution should be blended above ground and introduced into the well with 
agitation to disperse the solution throughout the well volume. Agitation utilizing a single or 
double disc surge block is recommended over jetting or pump-to-tank surging. Once 
agitation of the perforated section is complete, allow the solution to remain down-hole 
overnight. Following this period, begin evacuation of the well from the bottom, working 
upwards, until a minor residual remains and all debris has been evacuated from the well. At 
this time, the permanent pump and column pipe can be placed into the well and utilized to 
purge the remaining chlorine solution from the well. 
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Once the well is back in service, a pumping schedule should be established where the well 
is pumped often and for extended periods of time to inhibit anaerobic growth and keep the 
general bacterial population down. 

Based on the submitted well data sheet, the following volumes are necessary for each step 
of the recommended treatment process: 

Rehabilitation 
Phosphoric (Acid 85% strength) 420 gallons 
NW-310 Biodispersant 190 gallons 
Potable water for blending 3000 gallons 

Disinfection 
Sodium Hypochlorite (12% strength) 40 gallons 
NW-410 Chlorine enhancer 43 gallons 
Potable water for blending 20,000 gallons 

Since the well has not been in service since 2002 and no performance data is available, it is 
not known if the well has been significantly impacted by bacterial growth or mineral scale 
deposition. As an alternative to a full remediation, putting the well into service in its 
current condition and closely monitoring specific capacity and bacterial populations may 
also be a viable approach. If this approach is chosen, begin by heavily pumping the well to 
waste to purge excessive bacterial growth before putting the well on-line and follow up with 
quarterly bacterial assessments and close monitoring of drawdown and specific capacity. If 
specific capacity shows a decline or bacterial populations increase, conduct the remediation 
described above. 

The interpretations and recommendations presented are based on an evaluation of the water 
samples and submitted data. The recommended treatment is based on laboratory and field 
evaluations of similar fouling occurrences within potable well systems. Further 
investigative efforts, such as a pump test, or other evaluation methods may offer additional 
insight into the well’s condition and the degree of fouling. 

We appreciate the opportunity to be of service, and, if you have any questions concerning 
this report, do not hesitate to contact me at 913-707-5926. 

Sincerely, 

Paul D. Buozis 
Professional Geologist 
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3201 Labette Terrace Phone: 785-242-6166 

P.O. Box 700 Fax: 785-242-9411 

Ottawa, KS 66067-0700 
Water Systems Engineering Inc. 

WATER TREATMENT ANALYSIS AND CONTROL REPORT
 

David Conner Date: September 2, 2010 
Battelle 
65 West Dayton St. 
Pasadena, CA 91105 Lab Report No. 18571 

Re:	 City of Pasadena; Windsor No.48; samples dated 8/11/10 
Complete Profile (1); P.O. #216906 

NA - Not Applicable Well Detection 
ND - Not Detected 300’ 13:00 Aquifer 13:40 Limits 
*(as CaCO3) mg/l mg/l 
pH Value 7.21 7.38 NA 

Phenolphthalein Alkalinity* ND ND 4 mg/L 

Total Alkalinity* 164 192 4 mg/L 

Hydroxide Alkalinity ND ND 4 mg/L 

Carbonate Alkalinity ND ND 4 mg/L 

Bicarbonate Alkalinity 164 192 4 mg/L 

Total Dissolved Solids 698 674 1.0 mg/l 

Conductivity (µm or µS/cm) 970 936 NA 

ORP (mV) 431 431 0.1 mV 

Langelier Saturation Index - 0.19 - 0.02 NA 

Total Hardness* 380 372 4 mg/L 

Carbonate Hardness 164 192 4 mg/L 

Non Carbonate Hardness 216 180 4 mg/L 

Calcium* 292 272 4 mg/L 

Magnesium* 88 100 4 mg/L 

Sodium (as Na) 19.5 18.1 5.0 mg/L 

Potassium (as K) 3.2 3.2 0.1 mg/L 

Chlorides (as Cl) 103.2 106.8 2 mg/L 

Nitrate (Nitrogen) 11.6 ND 0.3 mg/L 

Chlorine (as Cl) 
Dissolved Iron (as Fe2+) 
Suspended Iron (as Fe3+) 

ND 
ND 
ND 

ND 
ND 
ND 

0.02 mg/L 
0.02 mg/L 
0.02 mg/L 

Iron Total (as Fe) ND ND 0.02 mg/l 

Iron (resuspended) 0.09 0.2 0.02 mg/l 

Copper (as Cu) ND ND 0.04 mg/L 

Manganese (as Mn) 0.9 1.1 0.1 mg/L 

Phosphate (as PO4) 0.4 0.1 0.06 mg/L 

Sulfate (as SO4) 96 88 2 mg/L 

Silica (as SiO2) 33.0 33.4 1.0 mg/L 

Tannin/Lignin 0.2 0.1 0.1 mg/L 

Total Organic Carbon (C) ND ND 0.0 mg/l 
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Bacterial Analysis: 

Well 
M = Million 
F = Filtered 

300’ 13:00 330’ 13:40 

Plate Count (colonies/ml) >1,500 >1,500 
Anaerobic Growth 30% 40% 
Sulfate Reducing Bacteria Negative Negative 
Fe / Mn Oxidizing Bacteria Positive Positive 
ATP (cells per ml) Initial 726,000 1.1 M 

509,000 (F) 737,000 (F) 
ATP (cells per ml) 24 hour 580,000 773,000 

378,000 (F) 686,000 (F) 
Total Coliform Bacteria Negative Negative 
E. coli Coliform Bacteria Negative Negative 
Bacterial Identification Ralstonia eutropha, Pseudomonas aeruginosa, 

Ralstonia paucula, Bacillus specie, 
Gallionella Gallionella 

Microscopic Evaluation: 

300’: Light visible bacterial activity with minor number of small protozoa, low amount of 
crystals, heavy biofilm, trace of Gallionella. 

330’: Light to moderate visible bacterial activity with minor number of small protozoa, 
light to moderate amount of crystals, minor iron oxide with heavy biofilm, trace of 
Gallionella. 

Observations and Interpretations: 

When received in the lab both the 300 foot and the 330 foot samples were clear and free of 
sediment. 

The inorganic chemical analysis was consistent with the chemical results from the analysis 
reported in the WSE report No. 18415, dated March 30, 2010 with moderate alkalinity, high 
hardness, and high dissolved solids. The non-carbonate hardness level has increased, 
especially within the 300 foot sample. Typically, this parameter reflects oxide or hydroxide 
deposit potential. A second significant difference was that the resuspended iron content in 
the current samples was significantly lower than in the March analysis. Resuspended iron is 
the result of chemical as well as biologically mobilized iron and is an indication of bacterial 
activity. Resuspended iron, being lower in this sampling as compared to the previous 
sampling may be an indication that the rehabilitation process disrupted the bacterial growth 
and it has not had time to completely reestablish itself. 
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The bacterial analysis found a high level of bacterial activity with heterotrophic plate counts 
of over 1,500 colony forming cells per milliliter in both samples. The ATP levels were at or 
above the levels found in the March analysis indicating extreme bacterial congestion 
remains within the well. This includes anaerobic growth at 30% and 40% of the total 
bacterial growth in the 300 foot and 330 foot samples respectively. The organisms 
identified are non-pathogenic organisms capable of producing considerable amounts of 
biofilm. Total coliform bacteria as well as E-Coli were not identified in the current samples 
where they were found to be present in the March samples. 

The microscopic evaluation was in line with the previous analysis as well with low to 
moderate visible bacterial activity, low levels of protozoa, and heavy levels of biofilm 
observed under the microscope. 

Recommendations: 

Laboratory analysis indicates that heavy bacterial growth remains within the well including 
anaerobic growth. Since the well has recently undergone an extensive rehabilitation, it may 
be that the dislodged (free floating) bacterial population may not have been completely 
purged from the well. It would be advisable to conduct aggressive pumping of the well to 
remove as much of the bacterial growth and disrupt anaerobic zones before the populations 
become re-attached and establish a protective biofilm coating. This should be followed by 
re-sampling for bacterial analysis to determine if bacterial loads are reduced to an 
acceptable level or remain high. 

If, after aggressively pumping the well, the bacterial load remains high, a follow-up 
disinfection should be considered. Prior to conducting a follow-up disinfection it would be 
advisable to review the previous rehabilitation procedures, particularly the disinfection step 
to see if modifying the procedures would be advisable. 

The interpretations and recommendations presented are based on an evaluation of the water 
samples and submitted data. The recommendations are based on laboratory and field 
evaluations of similar fouling occurrences within potable well systems. Further 
investigative efforts, such as a pump test, video survey, or other evaluation methods may 
offer additional insight into the well’s condition and the degree of fouling. 

We appreciate the opportunity to be of service, and, if you have any questions concerning 
this report, do not hesitate to contact me at this number. 

Sincerely,
 
Water Systems Engineering, Inc.
 

Paul D. Buozis
 
Professional Geologist
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APPENDIX 2-4:  Daily Field Notes/Log sheets for Windsor Well 
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Layne Christensen Co. Test Pump Data Page~of_ 

Customer aA\'TE LL~ J't>.L Date 8' -"3-/C Job Number 10.00'- l<:f"a 

Well Diameter Depth of Well Static Water Level i ·~.Cl Well # and Name W li..J D .scR fJ'I +n- ~~ 

Pump Setting 30C Airline Depth Flowmeter: Start End _ 

How Q Measured ,M~'Tl$.~ How W.L.s measured r~-r ' Test Type: Development_ StepDraw-Down_ Production_ 

Total Hours This Sheet Cj'. c") Person Conducting Well Test ----,. _ 
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I{Well Diameter Depth of Well Static Water Level r,?,;)" I Well # and Name -----'(.....)=--=-"_i-'-i'..J_·_D_~_·~_O__'k.__"'::'l"'___ _ 
@50 '" 

Pump SeUing30:::'/ Airline Depth Flowmeter: Start C>'t5'i ~-7,5";;-U%nd----­
How Q Measured !vt~'Z How W.L.s measuredE.L.,E.cT Test Type: Development_ StepDraw-Down_ Production_
 

Total Hours This Sheet _ Person Conducting Well Test _
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Layne Christensen Co.
 
Customer eerrSL.LG..
 
Well Diameter Depth of Well
 

Pump Setting '3CC"./ Airline Depth
 

Test Pump Data PagelLof_ 

;:r.~L.., Date B-,S--Ia Job Number 1000· leTt..?;­

Static Water Level /39" SS ' Well # and Name _"",L"",u',,-'i..."U",,',,-'","D4>~...;Jt;",,)-,-,G.. _ 

Flowmeter: Start C8-:-S~8u u End _ 
·-n.A,;.:6~,·;>.,;:,e!'.<~ . 

How Q Measured /'1 enT..g How W.L.s measured I /SLe..CTn..l c.=... Test Type: Development_ StepDraw-Down v"''' Productlon_ 
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APPENDIX 2-5:  Spinner Log Results for Windsor Well 



































































 

 
 

APPENDIX 2-6:  Windsor Well Pump Submittal and Liner Diagram 



  

   

   

   

  

   

   

    
   

   

   

   
    
   

Type: 6 x 9 Silica Resources Inc. 
1 

Top of Concrete Pump Pedestal: 
Elev. 1156.25’ 

Ground Surface 
Elev. 1153.86’ 

Well Liner Diagram
Pasadena, California
 

WINDSOR-48 


State Well ID#: 
1910124-022 

Site: 
City of Pasadena (MHTS) 

Well #: 
WINDSOR-48 

Northing: 
1892155.945 

Rehabilitation Contractor: 
Layne Christensen 

Well/Liner Diameter: 
20.00-inch/14.50-inch 

Liner Install Date: 
4/12/10 - 4/16/10 

Easting: 
6511051.010 

Reviewed by: 
C. Shem Hawes 

Installer/Welder: 
M. Evans/G. Frias 

Geologist: 
D. Conner 

Surface Elevation: 
1153.86’ 

WINDSOR-48.CDR 

NOT TO SCALE 

Liner Casing:
Interval: 0 - 317.50 ft. 
Amount: 317.50 ft.
 Diameter: 14.50-inch O.D. 
Type: High Strength Low Alloy 

(HSLA) 
Thickness: 1/4-inch
 Manufacturer: Roscoe Moss Co. 

Surface Completion:
Type: Concrete Pump
 Foundation 

50 ft. Bottom of Conductor 
Casing 

Depth Below 
Ground Surface 

593.5 ft. Bottom of Existing Well 

Dielectric Coupler:
Interval: 317.50 - 322.50 ft.320 ft. Top of Screen Interval 

Static WL: 139.65’ (8-9-10) 

Thickness: 0.375-inch
 Manufacturer: Roscoe Moss Co. 

Liner Gravel Pack:
 Interval: 0 - 593.50 ft. 

Original Perforations 
Listed Below 

Pumping Level: 262.00’ (8-10-10) 
@ 1,400 gpm (24 hr test)

LINER REMOVED
AUGUST 201

Amount: 5 ft.

 Diameter: 14.50-inch O.D. 


344 ft. Bottom of Screen 
Interval 

374 ft. Top of Screen Interval 

384 ft. Bottom of Screen Interval 

426 ft. Top of Screen Interval 

450 ft. Bottom of Screen Interval 

474 ft. Top of Screen Interval 

485 ft. Bottom of Screen Interval 
497 ft. Top of Screen Interval 

585 ft. Bottom of Screen Interval 

Liner Screen Interval:
 Interval: 322.50 - 592.22 ft. 
Amount: 269.72 ft. 
Diameter: 14.50-inch 
Type: 304L Stainless Steel 

             Wire Wrapped
 Slot size: 0.080-inch
 Manufacturer: Roscoe Moss 

14.50” Diameter 

20” Diameter 



Pump Performance Datasheet
Customer : LAYNE CHRISTENSEN/FONTANA
Customer reference :
Item number : 001
Service :
Quantity : 1

Quote number : 134703
Item description : 12CHC
Stages : 9
Based on curve number : 12CHC-1770
Date last saved : 01 Sep 2010 4:33 PM

Operating Conditions
Flow, rated : 1,400.0 USgpm
Differential head / pressure, rated (requested) : 550.0 ft
Differential head / pressure, rated (actual) : 556.5 ft
Suction pressure, rated / max : 0.00 / 0.00 psi.g
NPSH available, rated : Ample
Frequency : 60 Hz

Performance
Speed, rated : 1,770 rpm
Impeller diameter, rated : 8.63 in
Impeller diameter, maximum : 8.69 in
Impeller diameter, minimum : 7.94 in
Efficiency (bowl / pump) : 82.80 / 78.68 %
NPSH required / margin required : 20.03 / 0.00 ft
nq (imp. eye flow) / S (imp. eye flow) : 44 / 157 Metric units
MCSF : 800.0 USgpm
Head, maximum, rated diameter : 805.1 ft
Head rise to shutoff : 46.38 %
Flow, best eff. point (BEP) : 1,095.1 USgpm
Flow ratio (rated / BEP) : 127.85 %
Diameter ratio (rated / max) : 99.25 %
Head ratio (rated dia / max dia) : 97.09 %
Cq/Ch/Ce [ANSI/HI 9.6.7-2004] : 1.00 / 1.00 / 1.00
Selection status : Acceptable

Liquid
Liquid type : Water
Additional liquid description :
Solids diameter, max : 0.00 in
Temperature, max : 68.00 deg F
Fluid density, rated / max : 0.998 / 0.998 SG
Viscosity, rated : 1.00 cP
- :

Material
Material requested : Auto
Material selected : CI Bowl (Lined) / Std. Brz

Impeller
Pressure Data

Maximum working pressure : 348.4 psi.g
Maximum allowable working pressure : 390.0 psi.g
Maximum allowable suction pressure : N/A
Hydrostatic test pressure : N/A

Driver & Power Data
Driver sizing specification : Rated power
Margin over specification : 0.00 %
Service factor : 1.15 (used)
Power, hydraulic : 194 hp
Power (bowl / pump) : 234 / 241 hp
Power, maximum, rated diameter : 253 hp
Minimum recommended motor rating : 250 hp / 186 kW

ESP Turbine Quotation System 8.0.1.44

Layne Christensen/ Fontana · 11001 Etiwanda Ave · Fontana, CA 92337
phone: 909-390-2833 · fax: 909-390-6097

d1027u31
Typewritten Text
Battelle - Windsor Well 250 hp pump

d1027u31
Typewritten Text
Potable Water

d1027u31
Typewritten Text

d1027u31
Line



Pump Performance - Additional Data
Customer : LAYNE CHRISTENSEN/FONTANA
Customer reference :
Item number : 001
Service :
Quantity : 1

Quote number : 134703
Item description : 12CHC
Stages : 9
Speed, rated : 1,770 rpm
Intellicode :
Date last saved : 01 Sep 2010 4:33 PM

Performance Data
Head, maximum diameter, rated flow : 566.4 ft
Head, minimum diameter, rated flow : 432.3 ft
Head, maximum, rated diameter : 805.1 ft
Efficiency adjustment factor, total : 1.00
Power adjustment, total : 0.00 hp
Head adjustment factor, total : 1.00
Flow adjustment factor, total : 1.00
NPSH required adjustment factor, total : 1.00
NPSH margin dictated by pump supplier : 0.00 ft
NPSH margin dictated by user : 0.00 ft
NPSH margin used (added to 'required' values) : 0.00 ft

Mechanical Limits
Torque, rated power : 13.62 hp/100 rpm
Torque, maximum power : 14.27 hp/100 rpm
Torque, driver power : 14.04 hp/100 rpm
Torque, pump shaft limit : 29.62 hp/100 rpm
Radial load, rated : -
Radial load limit : -
Impeller peripheral speed, rated : -
Impeller peripheral speed limit : -

Stage, Speed and Solids Limits
Stages, maximum : 15
Stages, minimum : 1
Pump speed limit, maximum : 2,200 rpm
Pump speed limit, minimum : 400 rpm
Curve speed limit, maximum : 2,200 rpm
Curve speed limit, minimum : 400 rpm
Variable speed limit, minimum : -
Solids diameter limit : 0.50 in

Recommended Driver Data (Not applicable to actual driver)
Driver speed, full load : 1,780 rpm
Driver speed, rated load : 1,781 rpm
Driver efficiency, 100% load : N/A
Driver efficiency, 75% load : N/A
Driver efficiency, 50% load : N/A

Various Performance Data Flow (USgpm) Head (ft) Efficiency (%) NPSHr (ft) Power (hp)
Shutoff, rated diameter 0.00 805.1 - - 85.42
Shutoff, maximum diameter 0.00 823.1 - - 83.85
MCSF 800.0 750.3 82.59 10.21 183
Rated flow, minimum diameter 1,400.0 432.3 79.91 - 191
Rated flow, maximum diameter 1,400.0 566.4 82.90 - 241
BEP flow, rated diameter 1,095.1 677.7 86.90 13.89 215
120% rated flow, rated diameter 1,680.0 403.4 70.33 26.68 243
Maximum flow, rated diameter 1,733.8 374.9 66.64 28.14 246
Maximum flow, minimum diameter 1,600.0 333.8 67.02 24.50 201
Maximum flow, maximum diameter 1,733.0 390.2 68.00 28.16 251
Maximum value, rated diameter - 805.1 86.90 - 253
Maximum value, maximum diameter - - 87.00 - 251

Differential pressure @ Density, rated @ Density, max
Differential pressure, rated flow, rated diameter (psi) 238.0 238.0
Differential pressure, shutoff, rated diameter (psi) 348.4 348.4
Differential pressure, shutoff, maximum diameter (psi) 356.2 356.2

Discharge pressure @ Suction pressure,
rated

@ Suction pressure,
max

@ Suction pressure,
rated

@ Suction pressure,
max

Discharge pressure, rated flow, rated diameter (psi.g) 238.0 238.0 238.0 238.0
Discharge pressure, shutoff, rated diameter (psi.g) 348.4 348.4 348.4 348.4
Discharge pressure, shutoff, maximum diameter (psi.g) 356.2 356.2 356.2 356.2

Ratios
Maximum flow / rated flow, rated diameter :123.84 % Head rated diameter / head minimum diameter, rated flow :127.20 %

Mixed Stage Performance Set #1 Set #2 Set #3 Set #4 Alternate First Stage
Item description 12CHC - - - -
Stages 9 - - - -
Based on curve number 12CHC-1770 - - - -

Impeller diameter, rated 8.63 - - - -

ESP Turbine Quotation System 8.0.1.44

Layne Christensen/ Fontana · 11001 Etiwanda Ave · Fontana, CA 92337
phone: 909-390-2833 · fax: 909-390-6097 Page 2 of 6
 



Pump Performance - Additional Data
Customer : LAYNE CHRISTENSEN/FONTANA
Customer reference :
Item number : 001
Service :
Quantity : 1

Quote number : 134703
Item description : 12CHC
Stages : 9
Speed, rated : 1,770 rpm
Intellicode :
Date last saved : 01 Sep 2010 4:33 PM

Head and Power Losses
Friction loss rate, column : 1.30 %
Friction loss, column : 5.19 ft
Friction loss, discharge head : 0.59 ft
Friction loss, can/barrel : -
Friction loss, bowl/column adaptor : 6.56 ft
Friction loss, total : 12.34 ft
Power loss, lineshaft bearings : 5.75 hp
Power loss, thrust bearing : 0.98 hp
Power loss, total : 6.73 hp

Bowl vs. Pump Performance
Head (bowl / pump) : 549.9 ft / 537.5 ft
Efficiency (bowl / pump) : 82.80 % / 78.68 %
Power (bowl / pump) : 234 hp / 241 hp
NPSH required at first stage impeller eye : 20.03 ft

Weights and Down Thrust
Weight, lineshaft : 3,060.5 lb
Weight, bowl assembly rotating element : 207.0 lb
Thrust factor : 7.50 lb/ft
Thrust, hydraulic (rated / max) : 4,117.5 / 6,028.1 lbf
Thrust, bowl shaft end (rated / max) : -0.00 / -0.00 lbf
Thrust, shaft step (rated / max) : -0.09 / -0.09 lbf
Thrust, headshaft sleeve (rated / max) : 0.00 / 0.00 lbf
Thrust, total (rated / max) : 7,384.9 / 9,295.5 lbf

Pressure and Torque Limits
Maximum column pressure : 348.4 psi.g
Column pressure limit : 836.0 psi.g
Maximum discharge head pressure : 348.4 psi.g
Discharge head pressure limit : 400.0 psi.g
Maximum can / barrel pressure : -
Can / barrel pressure limit : -
Torque, lineshaft limit : 18.02 hp/100 rpm

Dimensions
Minimum clearance below suction bell
lip/case

: 32.75 in

Minimum well diameter : 14.00 in
Suction nozzle centerline height : -
Bowl assembly length, first stage (does not
include motor adapter)

: 21.38 in

Bowl assembly length, upper stage : 11.00 in
Bowl assembly length, total : 109 in
Suction bearing hub length : 0.88 in
Strainer length : 19.00 in
Bowl to column adaptor length : 4.12 in
Discharge head stick-down : 0.00 in
Submersible motor adaptor length : -
Submersible motor length : -
Column length : 400.0 ft
Total pump length (does not include motor
adapter or motor length)

: 411.0 ft

Can / barrel length : -
Headshaft sleeve diameter (if used) : 1.69 in
Suction bell diameter : 11.50 in
Minimum submergence to prevent vortexing : 26.00 in
Discharge head height : 28.25 in
Discharge nozzle centerline height : 0.56 in
Lineshaft length : 402.7 ft
Bowl shaft diameter : 1.69 in
Bowl diameter, outside : 12.10 in
Bowl diameter, exit : 5.10 in
Column diameter, inside : 10.02 in
Column internal obstruction diameter : 1.69 in
Can/barrel diameter, inside : -

NPSH
NPSH at bowl (available / required) : Ample / 20.03 ft
NPSH at low liquid level (available / required) : Ample / -388.68 ft
NPSH at suction flange (available / required) : - / -

Liquid Velocities
Column liquid velocity : 5.86 ft/s
Can liquid velocity : -
Suction nozzle liquid velocity : -

Additional Conditions
Pump type : Deep well turbine Low liquid level : 0.00 ft
Head measured at : Bowl NPSHa measured at : Bowl
Length strategy : Column length Column friction rate limit : 5.00 %
Length : 400.0 ft Well diameter : 14.00 in

Construction
Suction type : Suction bowl (threaded

suction case)
Discharge head design : Cast iron (high profile)

Suction strainer : Threaded cone strainer Discharge head size : 10 inch
Lineshaft diameter : 1 11/16 inch Column diameter : 10 inch
Lineshaft lubrication : Open lineshaft, product

lube
Column construction : Threaded

Lineshaft material : 416SS Headshaft sleeve : Not included

ESP Turbine Quotation System 8.0.1.44

Layne Christensen/ Fontana · 11001 Etiwanda Ave · Fontana, CA 92337
phone: 909-390-2833 · fax: 909-390-6097 Page 3 of 6
 



Dimensional Outline
Customer : LAYNE

CHRISTENSEN/FONTANA Quote number : 134703

Customer reference : Item description : 12CHC
Item number : 001 Stages : 9
Service : - Speed : 1,770 rpm
Quantity of pumps : 1 Date last saved : 01 Sep 2010 4:33 PM

Pump Data
AD : 1.37 in
AG : 50.06 in
BD : 16.50 in
BL : 114 in
CD : 44.78 in
CL :
COL : 401.6 ft

:
DD : 14.69 in
MIN SUB : 41.00 in
MS :
DH : 10.56 in
G : 25.00 in
H : 22.75 in
HH : 28.25 in
J : 0.75 in
R : 14.60 in
S : 2.38 in
SL : 19.00 in
TPL : 411.0 ft
UG :
V :
W :
X :
XC : 0.00 in
Y :
Z :

:
Max Allowable Shaft
Elongation :

Total Shaft
Elongation : 0.31 in

MAX : 11.75 in

Bowl Shaft : 1.69 in

Line Shaft : 1.69 in
Line Shaft Type : Open
Column Type : Standard
Column : 10 in. Threaded
Bearing Spacing : 10.00 ft
Section Length : 10.00 ft
Head Type : F Cast
Head Size : 10 X 16 1/2 CF
Flange Rating : 250#

Seal : Packing
Strainer : Cone
SubBase : No

Hydraulic Data
Flow : 1,400.0 USgpm
TDH (total dynamic
head) : 537.5 ft

:
Speed : 1,770 rpm
Fluid : Fresh Water
Temperature : 68.00 deg F
Viscosity : 1.00 cP
Density : 0.998 SG
SU : 0.00 in

:
:

M (TPI) : 0
L : 1.69 in

Miscellanious
Thrust at Design : 7,384.9 lbf
Max Thrust : 9,295.5 lbf

:

Weight
Pump : 19,595.2 lb
Motor : 1,600.0 lb
Total : 21,195.2 lb

Motor Data
Model : HO250V2SLH
Make : -
HP : 250
"Nominal" RPM : 1800
ITT Item No. : N/A
"Nominal" Efficiency : 95.8
Frame : H445TPA
Ratchet : NRR
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Pump Performance Curve

Customer : LAYNE CHRISTENSEN/FONTANA Item description : 12CHC Flow, rated : 1,400.0 USgpm
Customer reference : Stages : 9 Differential head / pressure, rated : 550.0 ft
Item number : 001 Speed, rated : 1,770 rpm Fluid density, rated / max : 0.998 / 0.998 SG
Service : Based on curve number : 12CHC-1770 Viscosity : 1.00 cP
Quantity : 1 Efficiency (bowl / pump) : 82.80 / 78.68 % Cq/Ch/Ce [ANSI/HI 9.6.7-2004] : 1.00 / 1.00 / 1.00
Quote number : 134703 Power (bowl / pump) : 234 / 241 hp -
Date last saved : 01 Sep 2010 4:33 PM NPSH required : 20.03 ft -
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Sectional Drawing
Customer : LAYNE

CHRISTENSEN/FONTANA Quote number : 134703

Customer reference : Item description : 12CHC
Item number : 001 Stages : 9
Service : - Speed : 1,770 rpm
Quantity of pumps : 1 Date last saved : 01 Sep 2010 4:33 PM

Discharge Head Assembly
ITEM NAME CODE MATERIAL ASTM
600 Head- Discharge 1003 Cast Iron CL30 A48-94ae1
604 Adjusting Nut 2130 Brass C36000 B16M-00
608 Headshaft 2227 SST 416 A582M-95b
616 Housing 1003 Cast Iron CL30 A48-94ae1
617 Housing bearing 1109 Federalloy Bismuth Bronze B584-00
618 Split Gland 1203 SST 316 A744M-00
620 Packing 5026 Graphite Packing ML402-99
621 O-Ring 5302 Nitrile Buna N D4322-96
637 Top Column Flange 1003 Cast Iron CL30 A48-94ae1
639 Column Lock Ring 1018 Cast Iron CL30 A48-94ae1
649 Lineshaft Coupling 2265 416 SS A582M-95b
757 Screw- Gland Adjusting 2229 SST 316 A276-00a
779 Gasket- Housing 5136 Acrylic/Nitrile 5136 REV 4

Column And Lineshaft Assembly
ITEM NAME CODE MATERIAL ASTM
642 Column Pipe 6501 Black Pipe A 53-98
645 COLUMN FASTENER 6501 Black Pipe SCH 40 A 53-98
646 Lineshaft 2227 416 SS A582M-95b
649 Lineshaft Coupling 2265 416 SS A582M-95b
652 Retainer- Bearing 1102 Silicon Bronze C87600 B584-00
656 Lineshaft Bearing 5121 Rubber EPDM D3568-98

Bowl Assembly
ITEM NAME CODE MATERIAL ASTM
660 Bowl Shaft 2227 416 SS A582M-95b
661 Bowl- Discharge 1003 Cast Iron CL30 A48-94ae1
664 Bearing- Disc Bowl 1109 Federalloy Bismuth Bronze B584-00
670 Bowl - Intermediate 6911 Cast Iron 30 Lined A48-94e1
672 Bearing- Int. Bowl 1109 Federalloy Bismuth Bronze B584-00
673 IMPELLER 1102 Silicon Bronze B584-00
677 Collet 2227 SST 416 A582M-95b
688 Bowl/Bell- Suction 1003 Cast Iron CL30 A48-94ae1
690 Bearing- Suction 1109 Federalloy Bismuth Bronze B584-00
692 Sandcollar 1205 304 SST A744M-00
698 Strainer- Suction 6952 Carbon Steel Galv. A123M-00
747 Suction Plug 1046 Malleable Iron A197
760 CAP SCREW 2229 316 ss A194

ESP Turbine Quotation System 8.0.1.44
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General Information 
Typical Motor Construction Features 

FRAME MATERIAL: NEMA®† FRAMES (180 thru 447) 
Type: AV, AU, AUE, AUI Aluminum 

RV, RU, RUE, RUEI, RUSI Cast Iron 
TV, TU Aluminum (180-280 Frames) 

Cast Iron (320-440 Frames) 

TITAN® FRAMES (5008) 
Type: RU, RUEI Cast Iron 

BRACKETS: NEMA®† FRAMES 
Both end brackets are cast iron except for the following: 
Type AV: Upper bracket on 180 & 210 frames is aluminum. 
Type TV: Upper bracket on 180-280 frames is aluminum. 
Type TU: Upper bracket on 250 & 280 frames is aluminum. 

TITAN® FRAMES (5008) 
Cast iron. 

CANOPY CAP: Constructed of plastic, steel, aluminum, fiberglass or cast iron depending on exact frame and type. 

FAN COVER (TEFC): Constructed of plastic, steel, aluminum or cast iron depending on exact frame and type. 

BEARING CAPS: All Vertical motors are furnished with lower bearing caps constructed of aluminum or cast iron. 

STANDARD ROTATION: Counter Clockwise (CCW) viewed from top of the motor. 

BEARING LUBRICATION 

Frame Type Upper Bearing Lower Bearing Thrust Capacity 

180-280 AUC, AUE, AU, AUI, AUR Grease Grease** High 

180-440 AV, TV Grease Grease** Normal 

320-447 
RV Grease Grease** Normal 

RU, RUE, RUSI Oil Grease High 

180-360 
TU 

Grease Grease** High 

400-440 Oil Grease High 

5000 RU, RUS, RUEI Oil Grease High 

**Lower bearing is thrust bearing. † All non-Emerson Electric Co. marks shown within this document are properties of their other respective owners. 
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EFFECTIVE: PRINT: VERTICAL MOTORS 15-APR-04 09-2228 WEATHER PROTECTED TYPE I 
SHEET: SUPERSEDES: FRAME:  H444, H445TP, TPA 

24-JUL-01 TYPE:  RU, RUE, RUI, RUS 1 OF  1 

P 
EO 

BV 

BB 

AF 

BD 

AK 

UNITS 
IN 

MM 

P 2 

23.38 
594 

AG 
50.06 
1272 

PUMP SHAFT, ADJUSTING NUT, AND 
LOCKING SCREWS ARE NOT 
FURNISHED WITH MOTOR 

AJ-DIA BF-4 HOLES 

AA-SIZE
 
CONDUIT
 

AG
 
CD
 XO 

AC 

AB 

BE 

ALL DIMENSIONS ARE IN INCHES AND MILLIMETERS 
AK BBAJ +.005 MIN 

14.750 13.500 .25 
374.65 342.90 6 

CONDUIT BOX UNITS MATERIAL 
INSTEEL 

MM 
INCAST IRON 3-1/2 NPT 

MM 471 363 134 

BDFRAME UNITS 
INH444, H445TP 

MM 
INH444, H445TPA 

MM 

TOLERANCES 
FACE RUNOUT 

PERMISSIBLE ECCENTRICITY 
OF MOUNTING RABBET 

EOBE BF CD XOBV 
.69 .75 21.19 44.78 5.13 27.50 
18 538 130 19 1137 699 

AA AB AC AF 
18.94 14.44 4.72 

3.00 
481 367 120 

18.56 14.31 5.28 

MAX 
16.50 
419 

20.00 
508 

.007 F.I.R. 

.007 F.I.R. 

1: ALL ROUGH DIMENSIONS MAY VARY BY .25" DUE TO CASTING AND/OR FABRICATION VARIATIONS. 
2: LARGEST MOTOR WIDTH. 
3: CONDUIT OPENINGS MAY BE LOCATED IN STEPS OF 90 DEGREES REGARDLESS OF LOCATION.
  STANDARD AS SHOWN WITH CONDUIT OPENING DOWN. 

4: TOLERANCES SHOWN ARE IN INCHES ONLY. 

09-2228-D 
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OPERATING CHARACTERISTICS – VERTICAL HOLLOSHAFT® MOTORS 
HIGH THRUST - “P” BASE, THREE PHASE, WEATHER PROTECTED TYPE I (WPI) 
PREMIUM EFFICIENT AND PREMIUM EFFICIENT/INVERTER DUTY 

PERF DATA
 
VHS
 
WPI
 

PRE EFF
 

HP 

RPM % EFFICIENCY % POWER FACTOR CURRENT (AMPS) 
460 VOLTS 

TORQUE AT FULL VOLTAGE (FT./LBS.) 

NEMA 
CODE 

FULL LOAD 
TORQUE @ 

FULL LOAD 
SPEED 

LOCKED 
(STARTING) 

PULLOUT 
BREAKDOWN 

NO 
LOAD 

FULL 
LOAD 

FULL 
LOAD 

3/4 
LOAD 

1/2 
LOAD 

FULL 
LOAD 

3/4 
LOAD 

1/2 
LOAD 

FULL 
LOAD 

LOCKED 
STARTING % OF FULL LOAD 

15 1800 1770 91.7 92.4 92 83.4 80.5 72.6 18.4 108 44.5 227 240 G 

20 1800 1770 92.4 93.3 93.3 85.4 84 78.6 23.7 136 59.4 222 223 G 

25 1800 1765 92.4 93.5 93.5 84.6 82.7 76.5 30 173 74.3 230 230 G 

30 1800 1770 92.4 93.8 93.9 84.5 82.8 76.8 36 201 89.1 224 222 G 

40 1800 1780 94.1 94.4 93.6 87.8 86.4 81.3 45 286 117.9 192 251 G 

50 1800 1780 94.5 94.6 94.1 87.7 86.2 80.9 56 358 147.5 192 252 G 

60 1800 1785 94.5 95.2 94.8 87.2 85.9 80.9 68 434 176.7 200 237 G 

75 1800 1780 95 95.3 95.1 85.3 82.9 75.8 87 539 221.1 200 247 G 

100 1800 1785 95.4 95.5 95.1 86.3 84.5 78.4 114 737.5 294.3 185 230 G 

125 1800 1785 95.4 95.6 95.3 86.4 85.2 79.7 142 924.1 368.1 186 230 G 

150 1800 1785 95.8 96.1 95.6 86.3 83.9 77.1 169 1072.2 441.5 174 235 G 

200 1800 1785 95.8 96.2 95.8 85.4 82.4 74.6 228 1484.2 588.9 186 244 G 

250 1800 1780 95.8 96 95.6 83.9 80.4 71.8 292 1794.3 737.1 183 235 G 

300 1800 1785 95.8 96.2 96 88.6 88.1 84.4 331 2200 883.1 80 175 G 

350 1800 1785 95.8 96.5 96.5 87.9 87.2 83.2 389 2550 1031.2 80 175 G 

400 1800 1780 95.8 96.3 96.2 86.5 85 79.5 452 2900 1179 80 175 G 

450 1800 1785 96.2 96.6 96.3 89.1 88.5 85 491 3250 1323.3 80 175 G 

Efficiency and power factor values listed above are typical values. For guaranteed and certified values, refer to the Technical Service Group.
 
The code letter is an indication of the locked rotor K.V.A. in accordance with the National Electrical Code.
 
When performance values have been quoted, they should be shown on the order.
 
Data subject to change without notice.
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APPENDIX 2-7:  Original Well 52 Completion and Boring Log 









 
 

APPENDIX 2-8:  Summary Video Log Inspection Sheets for Well 52 





---------------------------------
---------------------------------

11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Chr·stensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle 

ADDRESS: UNKOWN
CONTACT: David Conner PHONE: 619.726.7311-----------------'--'---'---------------------------­
JOB LOCATION: Pasadena Ca. 
GPS LOCATION: --------;"L-a7:"tit:-u--;"de-:-:N:-:-:::-o -------..--------:----,-:----:----:-:c:-:::-------­

WELL NUMBER: 52 JOB NUMBER: 1000-1227 

SURVEYED BY: Tim Narwold DATE: 15-Jul-09 

REVIEWED BY: WATER LEVEL: 79.1' 

WATER CONDITION: Clear/Cloudy TOTAL DEPTH: Unkown 

CASING DIAIVIETER: 20.0" 10 SURVEY DEPTH: 619.9' 
*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
0-79' Casing has light scale Perforation: 

Horizontal 248 to 370' 
79-250' Casing has heavy scale and growth Louver 375 to 619' 

250-619' Casing has heavier scale and growth with nodules 

and tubeler growth 

500' Possible air line in well 

619' Camera enters fill from side perspecive 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle - JPL Pasadena
 
ADDRESS: --=U...:....N:..:...K:..:...N:...:O:...:W...:....N~ -:--: _
 
CONTACT: David Conner PHONE: 619-726-7311
 
JOB LOCATION: Pasadena Ca.
 

...:....:....:....:...~...;.........:...------:------,-,.,....-:---:-:-~:-:-;-:--:--=-=,.,,----.----:------:-----:-__,...,....,...__:7"""~-:-:-~---
GPS LOCATION: Latitude: N 340 11' 46.2" 

JOB NUMBER: 27-1227WELL NUMBER: # 52 

SURVEYED BY: Tom Schuldheisz DATE: 5-Aug-09 

REVIEWED BY: WATER LEVEL: 81' 03" 

WATER CONDITION: Clear/Cloudy TOTAL DEPTH: Unknown
 

CASING DIAMETER: 20.00" ID SURVEY DEPTH: 611' 02"
 

*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH 
0-81' 

1'05" 

81' -100' 

100' - 270' 

250'05" 

270' - 611' 

-

530' - 580' 

580' - 611' 

611'02" 

REMARKS 
Casing appears to have mild scale and growth. 

Access port enters casing. 

Casing appears to have mild scale and growth. 

Casing appears to have moderate scale and growth. 

Casing appears to have corrosion at the seam. 

Casing appears to have mild scale and growth. 

Poor visibility in water. 

Moderate visibility in water. 

Camera comes to rest at fill from the side perspective. 

Perforation: 
H'orizonta 
Louver 

248 to 370' 
315 to 400' 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: Pasadena Ca. 
GPS LOCATION: Latitude: N 34° 11' 46.2" Longitude: W 118° 10' 03.8" 

WELL NUMBER: JOB NUMBER: 1000-1968# 52 

SURVEYED BY: DATE: 15-Sep-10Jeff Conner 

REVIEWED BY: WATER LEVEL: 70 

Clear TOTAL DEPTH: UnknownWATER CONDITION: 

20.00" ID SURVEY DEPTH: 638' 7"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
0 - 70' Casing appears to have mild scale and growth. Perforation: 

Horizontal 245 - 630' 
1' 05" Two access ports enters casing. Louver 

70' Camera enters static water level. 

70 - 638' Casing appears to have mild scale and growth. 

638' 7" Camera comes to rest at fill. 



11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: JPL - Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: Pasadena Ca. 
GPS LOCATION: Latitude: N 34° 11' 46.2" Longitude: W 118° 10' 03.8" 

WELL NUMBER: JOB NUMBER: 1000-1968After Liner# 52 

SURVEYED BY: DATE: 30-Nov-10Jeff Conner 

REVIEWED BY: WATER LEVEL: 64' 1" 

Clear TOTAL DEPTH: UnknownWATER CONDITION: 

15.75" ID SURVEY DEPTH: 638' 7"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
1' 4" Access port enters casing. Perforation: 

1' 10" Liner begins. Stainless Steel 255 - 615' 
Wire Wrap 

1 - 64' Casing appears to have mild scale and growth. 

64' 1" Camera enters static water level. 

64 - 255' Casing appears to have mild scale and growth. 

255' Camera transitions from mild steel to stainless. 

255 - 613' Casing appears to have mild growth, gravel is visible behind screen. 

613' Camera comes to rest on top of fill. 





11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co. Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: JPL - Battelle 
ADDRESS: Unknown 
CONTACT: David Conner PHONE: 619-726-7311 
JOB LOCATION: Pasadena Ca. 
GPS LOCATION: Latitude: N 34° 11' 46.2" Longitude: W 118° 10' 03.8" 

WELL NUMBER: JOB NUMBER: 1000-1968# 52 After Air Lift 

SURVEYED BY: DATE: 13-Jun-11Jeff Conner 

REVIEWED BY: WATER LEVEL: 50' 8" 

Clear TOTAL DEPTH: 615' (Liner)WATER CONDITION: 

15.75" ID SURVEY DEPTH: 617' 10"CASING DIAMETER: 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS 
1' 4" Access port enters casing. Perforation: 
1' 10" Liner begins. 
1 - 50' Casing appears to have mild scale and growth. Stainless Steel 257 - 617' 
50' 8" Camera enters static water level. Wire Wrap 

50 - 526' Casing appears to have mild scale and growth. 
Large voids of gravel pack behind screen. 

255' Camera transitions from mild steel to stainless.
224' 7" Small hole in blank casing. 
288' 10" Casing appears to have thinned. 
484' 8" Casing appears to have thinned in 2 spots. 
515' 1" Casing appears to have thinned a large hole. 
526' 6" Casing appears to may have thinned behind debris. 

526 - 617' Casing appears to have gravel pressed against it from the inside. 
617' 10" Camera comes to rest at fill. 





 
 

APPENDIX 2-9:  Water Systems Engineering Lab Reports for Well 52 



3201 Labette Terrace Phone: 785-242-6166 

P.O. Box 700 Fax: 785-242-9411 

Ottawa, KS 66067-0700 
Water Systems Engineering Inc. 

WATER TREATMENT ANALYSIS AND CONTROL REPORT 

David J. Conner 
Battelle Memorial Institute 

Date: May 26, 2010 

4800 Oak Grove Drive M/S 180-801 
Pasadena, CA 91109 Lab Report No. 18468 

RE: City of Pasadena, Well No.52; Samples dated 5/6/10 
Complete Profile (1); P.O. #216906 

NA - Not Applicable Detection Limits WELL NO.52 
ND - Not Detected 54” BGS 440’ BGS 
*(as CaCO3) mg/l mg/l 

NApH Value 7.82 7.66 
4 mg/L Phenolphthalein Alkalinity* ND ND 
4 mg/L Total Alkalinity* 176 180 
4 mg/L Hydroxide Alkalinity ND ND 
4 mg/L Carbonate Alkalinity ND ND 
4 mg/L Bicarbonate Alkalinity 176 180 
1.0 mg/l Total Dissolved Solids 530 567 

NAConductivity (µm or µS/cm) 736 787 
0.1 mV ORP (mV) 371 371 

NALangelier Saturation Index + 0.12 - 0.04 
4 mg/L Total Hardness* 292 320 
4 mg/L Carbonate Hardness 176 180 
4 mg/L Non Carbonate Hardness 116 140 
4 mg/L Calcium* 184 208 
4 mg/L Magnesium* 108 112 

5.0 mg/L Sodium (as Na) 21.2 20.2 
0.1 mg/L Potassium (as K) 2.3 2.4 
2 mg/L Chlorides (as Cl) 68.0 72.8 

0.3 mg/L Nitrate (Nitrogen) 9.8 11.1 
0.02 mg/L Chlorine (as Cl) ND ND 
0.02 mg/L Dissolved Iron (as Fe2+) ND ND 
0.02 mg/L Suspended Iron (as Fe3+) 1.00 0.99 
0.02 mg/l Iron Total (as Fe) 1.00 0.99 
0.02 mg/l Iron (resuspended) 3.83 3.04 
0.04 mg/L Copper (as Cu) ND ND 
0.1 mg/L Manganese (as Mn) 2.0 1.1 

0.06 mg/L Phosphate (as PO4) 0.16 0.46 
2 mg/L Sulfate (as SO4) 62 72 

1.0 mg/L Silica (as SiO2) 24.8 30.4 
0.1 mg/L Tannin/Lignin 0.3 0.1 
0.0 mg/L Total Organic Carbon (C) 0.2 0.1 
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Bacterial Analysis: 
WELL NO.52 

F = Filtered 54’ BGS 440’ BGS 
M = Million 

Plate Count (colonies/ml) >1,500 131 
Anaerobic Growth <10% 10% 
Sulfate Reducing Bacteria Negative Negative 
Fe / Mn Oxidizing Bacteria Negative Positive 
ATP (cells per ml) Initial 1.4 M 1.7 M 

795,000 (F) 1.3 M (F) 
ATP (cells per ml) 24 hour 1.9 M 1.3 M 

1.4 M (F) 1.0 M (F) 
Total Coliform Bacteria Negative Positive 

2 / 10 ml 
E. coli Coliform Bacteria Negative Negative 

Bacterial Identification: 

54’: Acinetobacter venetianus, Bacillus specie 

440’: Gallionella, Acinetobacter venetianus, Microbacterium laevaniformans 

Microscopic Evaluation: 

54’: Moderate to heavy visible bacterial activity with minor number of protozoa, trace of 
crystalline debris and plant particulate matter, moderate iron oxide. 

440’: Extremely heavy visible bacterial activity, trace of plant particulate matter, minor 
amount of crystalline debris, moderate iron oxide with trace of Gallionella. 

Observations and Interpretations: 

When received in the lab both samples were clear and free of sediment. Chemical analysis 
produced generally consistent results between the 54-foot and 440-foot samples. The 
analysis found high hardness with a significant non-carbonate hardness component present. 
Alkalinity was moderate with a neutral pH. Total dissolved solids and conductivity were 
moderately high. The oxidation-reduction potential indicates an oxidative condition existing 
within the well. The calculated Langelier Saturation Index indicates a balanced condition 
exists with respect to the calcium carbonate content. 

Chemical analysis found nearly all analytes present at levels above what is typically found 
in ground water although this level of mineralization in the aquifer is likely typical for this 
geochemical environment. Iron as total iron and suspended iron were slightly elevated in 
both samples but the resuspended iron was considerably high in both samples. 
Resuspended iron is the result of chemically oxidized as well as biologically mobilized iron 
and can be an indication of overall bacterial activity. 
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Overall there appears to be a high level of mineralization in the natural groundwater at this 
location. The level of alkalinity combined with the heavy mineralization and alkaline pH 
indicates a potential for mineral scale formation both in the form of carbonate and sulfate 
precipitation. 

Bacterial analysis found over 1,500 colony forming cells per milliliter in the 54-foot 
sample. The dominant organisms were identified as Acinetobacter venetianus; and Bacillus 
specie, both of which are considered non-pathogenic organisms. They are widely 
distributed in nature including in soils and decaying vegetation. One hundred thirty one 
colony forming cell per milliliter was identified in the 440-foot sample. The organisms 
were also identified as typical non-pathogenic organisms widely dispersed in the natural 
environment. 

Anaerobic organisms were present at less than 10% of the total population in the 54-foot 
sample and 10% in the 440-foot sample. This increase in anaerobic organisms in the deeper 
potion of the well may be due to more stagnant conditions found in the deeper portions of 
the well. Both samples tested negative for sulfate reducing organisms as well as total 
coliforms including E-coli. Adenosine triphosphate (ATP) which is a measure of the total 
amount of cellular material present in the samples was excessive in both samples. Any 
value over 100,000 is of concern for bacterial congestion. After filtering through a 3 
micron filter to remove biomass and larger organisms the counts remained excessively high 
for an active well system. 

The microscopic evaluation identified moderate to heavy levels of visible bacterial activity 
in the 54-foot sample along with moderate levels of iron oxide based biofilm. Very low 
levels of plant particulate matter and multicellular organisms were also observed in the 54­
foot sample. Microscopic analysis of the 440-foot sample found extreme levels of visible 
bacterial activity with moderate levels of iron oxide biofilm and very low levels of the iron 
oxidizing bacteria Gallionella. 

The dominant bacterial organism identified in the microscopic evaluation was Gallionella. 
Gallionella are a larger, stalked bacterium that utilize iron as an energy source and secrete 
an iron-oxy-hydroxide byproduct. This secretion is often responsible for accumulations of 
iron oxide in wells and piping systems. Furthermore, the stalked nature of the bacteria 
rapidly clogs well screens and pump intakes, reducing flow into and out of wells. The 
secreted stalks are often shed during cycling of the well, resulting in surges of red water and 
spikes in total iron readings. Gallionella are known to migrate beyond the well system and 
can foul transmission lines and filter systems. Gallionella are a naturally occurring bacteria 
found in a variety of aquatic environments including aquifers. In addition to fouling 
concerns, Gallionella are a chief form of microbial induced corrosion. In its attachment to 
iron bearing surfaces, Gallionella pits the metal in an effort to secure the iron necessary for 
energy. All iron bearing structures, including stainless steel, are susceptible to this form of 
pitting. 

The Gallionella occurrence is of concern beyond biofouling capability. As accumulations 
of the iron-oxy-hydroxide stalks build within the well, the base layers tend to dehydrate, 
resulting in a harder, more dynamic iron oxide scale. These scale accumulations are very 

18468.w..pw.p.Pasadena.well52 Page 3 of 4 



effective fouling mechanisms within the well and pump. High Gallionella populations 
typically result in a higher degree of required pump maintenance due to fouling of the 
intakes and iron oxide accumulations within the pump bowls. 

Very low levels of plant particulate matter were also present as well as low levels of 
crystalline material but no multicellular organisms were observed. 

In summary, the chemistry of both water samples indicated fairly high mineralization with a 
moderate potential for mineral scale formation. The high biological load in the samples 
indicates significant bacterial congestion. Biofouling will also act as a catalyst for mineral 
scale accumulation, increasing the potential for encrustation and plugging within the well 
environment. 

Since the well has been inactive no performance data is available, but since a high level of 
bacterial growth is currently present, conducting a thorough cleaning and disinfection of the 
well should reduce the potential problems associated with the heavy bacterial population 
once the well is put back into service. This is particularly important since Gallionella is 
currently present and will likely increase with pumping (fresh oxygenated water and food 
sources are brought in), as well as the potential for manganese oxidizing organisms to 
develop due to the high manganese content. Although it was not identified under the 
microscope, the manganese oxidizing organism Liptrothrix is commonly associated with 
Gallionella and can lead to additional biofouling. 

The cleaning process should begin with inspecting the well to insure its integrity prior to 
cleaning. This will determine if the well casing or surface seal has been compromised 
allowing multicellular organisms associated with the near surface environment and plant 
particulate matter to enter the well. Provided that the well is structurally sound, the well 
should be cleaned with a mild acid solution combined with a dispersion polymer being 
mechanically worked into the screened sections followed by a multi-volume disinfection 
effort using a pH stabilized chlorine solution. 

The interpretations and recommendations presented are based on an evaluation of the water 
samples and submitted data. The recommended treatment is based on laboratory and field 
evaluations of similar fouling occurrences within potable well systems. Further 
investigative efforts, such as a pump test, video survey, or other evaluation methods may 
offer additional insight into the well’s condition and the degree of fouling. 

We appreciate the opportunity to be of service, and, if you have any questions concerning 
this report, do not hesitate to contact me at 913.707.5926. 

Sincerely,
 
Water Systems Engineering, Inc.
 

Paul D. Buozis
 
Professional Geologist
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3201 Labette Terrace       Phone: 785-242-6166 
P.O. Box 700  Fax: 785-242-9411 
Ottawa, KS 66067-0700

Water Systems Engineering Inc. 

WATER TREATMENT ANALYSIS AND CONTROL REPORT 

David J. Conner Date: November 16, 2010
 
Battelle Memorial Institute
 
65 West Dayton St. - #407
 
Pasadena, CA  91105 Lab Report No. 18672
 

Re:  	City of Pasadena, Well 52; samples  235’ and 430’; samples dated 11/2/10
 
Complete Profile (1); P.O. #216906
 

NA  - Not Applicable Detection Limits WELL NO.52 
ND - Not Detected 235’ 430’ 
*(as CaCO3) mg/l mg/l 

NApH Value 7.04 6.88 
4 mg/L Phenolphthalein Alkalinity* ND ND 
4 mg/L Total Alkalinity* 156 100 
4 mg/L Hydroxide Alkalinity ND ND 
4 mg/L Carbonate Alkalinity ND ND 
4 mg/L Bicarbonate Alkalinity 156 100 
1.0 mg/l Total Dissolved Solids 526 444 

NAConductivity (µm or µS/cm) 730 617 
0.1 mV ORP (mV) 442 455 

NALangelier Saturation Index -0.66 -1.12 
4 mg/L Total Hardness* 268 216 
4 mg/L Carbonate Hardness 156 100 
4 mg/L Non Carbonate Hardness 112 116 
4 mg/L Calcium* 180 148 
4 mg/L Magnesium* 88 68 

5.0 mg/L Sodium (as Na) 30.0 29.6 
0.1 mg/L Potassium (as K) 2.6 2.5 
2 mg/L Chlorides (as Cl) 68 70 

0.3 mg/L Nitrate (Nitrogen) 9.9 9.6 
0.02 mg/L Chlorine (as Cl) ND 0.3 
0.02 mg/L Dissolved Iron  (as Fe2+) ND ND 
0.02 mg/L Suspended Iron  (as Fe3+) 0.09 0.15 
0.02 mg/l Iron Total (as Fe) 0.09 0.15 
0.02 mg/l Iron (resuspended) 0.10 0.37 
0.04 mg/LCopper (as Cu) ND ND 
0.1 mg/L Manganese (as Mn) ND 0.1 

0.06 mg/L Phosphate (as PO4) 2.05 3.50 
2 mg/L Sulfate (as SO4) 71 65 

1.0 mg/L Silica (as SiO2) 43.6 60.1 
0.1 mg/L Tannin/Lignin ND ND 
0.0 mg/L Total Organic Carbon (C) 0.1 0.3 
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Bacterial Analysis: 

F = Filtered 
M = Million 

235’ 
WELL NO.52 

430’ 

Plate Count (colonies/ml) 
Anaerobic Growth 
Sulfate Reducing Bacteria 
Fe / Mn Oxidizing Bacteria 
ATP (cells per ml) Initial 

>1,500 
15% 

Negative 
Negative 
21,000 

>1,500 
15% 

Negative 
Negative 
96,000 

ATP (cells per ml) 24 hour 20,000 401,000 

Total Coliform Bacteria 
E. coli Coliform Bacteria 
Bacterial Identification 

Negative 
Negative 

Acinetobacter junii 

Negative 
Negative 

Pseudomonas alcaligenes; 
Actinomycete 

Microscopic Evaluation: 

235’:  	Light visible bacterial activity, large number of crystals, trace of iron oxide. 

430’:  	Light visible bacterial activity, extremely large number of crystals, trace of iron 
oxide. 
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