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WELL #3 
Cambridge, Iowa 

2004 

CERTIFING PROPER EQUIPMENT INSTALLATION 
AND 

STATEMENT OF WARRANTY 

Proper Equipment Installation: 

Northway Well & Pump Co. is the manufactures representative for all of the equipment that was 
supplied for this project and that the equipment was installed in accordance with the 
manufacturers installation manuals. Northway Well & Pump Co. certifies that the equipment is 
properly installed, lubricated, aligned, free from any undue stress imposed by connecting piping 
or anchoring and that it has been operated under full load conditions. 

Statement of Warranty: 

Northway Well & Pump Co. is responsible for warranty regarding the pump, motor, pitless unit 
and.workmanship for one (1) year from date of acceptance of the well and pump as per the 
specification Section 11155 - 1.05 A. 
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Northway Well & Pump Co. Goulds Turbine Pump Selection ver 6. 1 

Gale McIntosh File: (untitled) 
CAMBRIDGE #3 Date: 11/12/04 

Vertical Turbine Pump 
Submersible 

A. Scope 

This specification covers a deep well submersible turbine pump with above 
ground discharge and furnished with suitable driver and accessories as 
specified herein. The pumping unit shall be designed and furnished in 
accordance with the latest hydraulic institute and AWWA specifications for 
submersible turbine pumps. 

B. Service Conditions 

The pump shall be designed and constructed to operate satisfactorily with a 
reasonable service life, when installed in a typical continuous turbine pump 
application. The pump shall be the product of, and manufactured by Goulds 
Pumps, Inc. Other manufacturers will be conside~ed providing the unit offered 
is an approved equal in all respects to the brand and model preferred by the 
customer. Factory pump curves for alternate pumps shall be submitted with 
the bid. 

C. Operating Conditions 

Design conditions: 180 Gallons per minute 

Design head: , 90 Feet total dynamic head (TDH) 

Minimum pump efficiency of: ..... 73.6 Percent 

Maximum allowable speed: •....... 3450 RPM 

Liquid to be pumped: Water 

Pump bowl setting: 60 Feet 

Well diameter I. D. : 8 Inches 

D. Pump Construction 

1. Bowl assembly: the intermediate bowls, and discharge adapter shall be 
flanged type constructed from close grained cast iron, and shall conform to 
ASTM designation A48, class 30. They shall be free from sand holes, blow 
holes, or other faults and must be accurately machined and fitted to close 
toleran~es. Th~ ~ntermediate bowls shall have vitra glass lined waterways 
for maXlmum efflclency an wear protection. All intermediate bowls shall be 
of identical design for interchangeability. 

A thrust ring shall be above the top impeller to prevent excessive 
vertical upthrust. Threaded intermediate bowls will be allowed on bowl sizes 
8" and smaller. To ensure q~ality and consistency of product, cast iron 
components must be produced 1n a foundry owned by the pump manufacturer. 

2. Impellers: the impellers shall be constructed from ASTM B584 Silicon 
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Bronze and shall be the enclosed type. They shall be free from defects and 
must be accurately cast, machined, balanced, and filed for optimum 
performance and minimum vibration. Impellers are to be standard product of 
the pump manufacturer and not contain special workmanship to temporarily 
increase efficiency. They shall be securely fastened to the bowl shaft with 
taper locks of 416SS. 

3. The discharge adapter shall be provided with a non-soluble grease packed 
bronze bearing, extending through the top bowl into and through the discharge 
adapter and topped with a threaded cast iron cap or plug to protect the 
bearing from abrasives. The adapter should be such that the bearing can be 
easily removed through the top of the adapter housing. 

4. The inlet motor adapter shall be a minimum of class 40 cast iron and 
shall contain an extra long bronze bearing. The inlet area shall have a net 
open area of at least four times the eye of the impeller and shall be 
protected with a 304 stainless steel screen. 

5. Wear rings: pumps 6" and larger shall be fitted with replaceable wear
 
rings of bronze material in the motor adapter and intermediate bowls. Wear
 
rings shall have the minimum practical clearance to the mating cylindrical
 
surface of the impeller to provide adequate sealing independent of vertical
 
positioning of the impellers.
 

6.The bowl shaft shall be constructed from ASTM 300 stainless steel 

7. The motor coupling shall be of stainless steel and shall confirm to NEMA 
specifications and be capable of transmitting the total torque and total 
thrust of the bowl assembly in either direction of rotation: 

E. Column Pipe 

The column pipe shall be grade A steel pipe, in 21 feet random lengths, with 
the ends machined with 8 threads per inch with 3/4" taper. Inside diameter 
of the pipe shall be such that the head losses shall not be over 5 feet per 
100 feet of pipe, and shall weigh not less than 10.790 lbs/ft. Pipe shall be 
connected wi~h treaded sleeve type steel couplings. Pipe shall be epoxy 
coated 10 & 00. 

F. Submersible Cable # 8 

Pump cable shall be sized to limit the voltage drop to no more than 5%. The 
cable shall have three separate conductors and a ground and shall be included 
in a single continuous jacketed assembly. 

The insulation shall be water and oil resistant, and suitable for 
continuous immersion. The cable should be the length of the column pipe plus 
20 feet to extend from the well plate to the pump electrical controller. The 
cable should be adequately secured to the column pipe by plastic ties or 
other non metallic mean$, at 10 foot intervals. ' 

G. Pitless Unit - Baker MFG 6PS810WBWEE04T4E 

H. Submersible Electric Motor - Crown 

The motor shall be a heavy duty wet wound of NEMA design for 6" motors 3600 
RPM .. ~he moto~ ~hall be ~apable of continuous operation under water at the 
~pec1f1ed con~ltlons outl1ned above. A suitable thrust bearing shall be 
1ncorporated 1n the lower end of the motor adequate to receive the entire 
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hydraulic thrust load of the pump unit plus the weight of the rotating parts 
regardless of the direction of rotation. The motor shall have a 1.15 service 
factor, and suitable for use on a 230 volt, three phase, 60 cycle electric 
service. 

The motor leads shall be protected against the pump end with a 304 
stainless steel cable guard held in place with stainless steel banding. As 
the motor lead exit the top of the cable guard it shall be properly protected 
to prevent damaging or cutting the lead by the cable guard material. 
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Submersible Turbine Pump.~GOULDS PUMPS 
Engineering Data 
Effective January 1, 2000 

Submersible Pump Data 

Disch. First Add" 
·Model NEMA uA'~ HBII "e" 110 11 nE'1 "Fit 

Size 
Stage Stage 
Wt. Wt. 

5C 4 8.25 4.63 3.06 15.94 5.64 12.88 34 44 13 
6 10.56 4.63 3.06 18.25 5.64 13.63 34 49 13 

5T 4 8.25 4.81 3.06 16.13 5.64 13.06 34 44 13 
6 10.56 4.81 3.06 18.44 5.64 13.81 34 49 1.3· 

5WA 4 8.38 4.00 3.06 15.44 5.64 13.25 34 44 13" 
6 10.56 4.00 3.06 17.63 5.64 13.75 34 49 13 
4 844 5.13 3.75 17.31 6.28 13.63 345 50 17 

6C=; 6 10.56 5.13 3.75 19.44 6.28 14.25 345 55 17 ~ 
8 12.50 5.13 3.75 21.38 8.28 15.38 345 60 17 

6DH 4 4.94 5.50 3.75 14.19 5.94 10.63 345 41 16 
6 9.75 5.50 3,75 19.00 5.94 13.75 345 53 16 

6RA 6 10.56 3.75 3.75 18.06 5.94 12.88 34 90 20 

7C 6 12.88 6.38 3.63 22.88 7.50 18.50 56 75 28 
8 14.56 6.38 3.63 24.56 7.50 19.25 56 87 . 28 

7RA 6 8.44 4.50 3.63 16.56 7.90 11.50 34 105 28 

7T 6 12.88 7.09 3.63 23.59 7.50 19.06 56 78 31 
8 14.56 7.09 3.63 25.28 7.50 19.94 56 90 31 

7WA 6 12.88 5.50 3.63 22.00 7.50 17.75 56 68 30 
8 14.56 5.50 3.63 23.69 7.50 18.50 56 80 30 

80H 6 12.88 7.38 3.63 23.88 7.90 19.25 56 125 34 
8 14.56 7.38 3.63 25.56 7.90 20.13 56 137 34 

81 6 12.88 6.38 3.63 22.88 7.90 18.13 56 90 33 
8 14.56 6.38 3.63 24.56 7.90 18.88 56 102 33 -

8RA 6 12.88 5.00 3.63 21.50 7.90 17.25 456 165 36 
8 14.56 5.00 3.63 23.19 7.90 18.13 456 177 36 

8RJ 6 12.88 6.50 3.63 23.00 7.90 17.50 56 90 34 
8 14.56 6.50 3.63 24.69 7.90 18.88 56 102 34 

9RA 6 12.88 5.50 3.63 22.00 7.90 17.50 456 185 46 
8 14.56 5.50 3.63 23.69 7.90 18.50 456 197 46 
6 15.13 8.50 6.50 28.13 9.81 24.25 568 194 64 

9RC 8 13.25 8.50 4.50 26.25 9.81 21.50 568 206 64 
10 13.25 8.50 4.50 26.25 9.81 20.50 568 206 64

9T 6 15.13 9.25 4.50 28.88 9.81 25.00 568 200 70 
"0 

9RT 8 13.25 9.25 4.50 27.00 9.81 22.25 568 212 70
10 13.25 9.25 4.50 27.00 9.81 21.25 568 212 70
6 15.13 6.63 4.50 26.25 9.81 22.38 568 158 589WA 8 13.25 6.63 4.50 24.38 9.81 19.63 568 170 58

10 13.25 6.63 4.50 24.38 9.81 18.63 568 170 58
8 13.25 9.25 4.50 27.00 10.00 22.00 68 185 6510DH 10 13.25 9.25 4.50 27.00 10.00 22.00 68 190 65

12 13.25 9.25 4.50 27.00 10.00 21.00 68 19D 656 15.13 6.63 4.50 26.25 10.00 22.38 468 280 76lORA 8 13.25 6.63 4.50 24.38 10.00 19.63 468 285 7610 13.25 6.63 4.50 24.38 10.00 18.63 468 285 766 15.13 8.40 4.50 28.03 10.00 23.38 68 187 6010RJ 8 13.25 8.40 4.50 26.15 10.00 20.75 68 192 6010 13.25 8.40 4.50 26.15 10.00 1975 68 192 606 15.13 7.63 4.50 27.25 10.00 23.38 468 183 5610WA 8 13.25 7.63 4.50 25.38 10.00 20.63 468 188 5610 13.25 7.63 4.50 25.38 10.00 19.63 468 188 56 
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Goulds Pumps 

©2000 Goulds Pumps Turbine Operations
LUbbock. Texas 79417 
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Northway Well &Pump Co. 
Gale Mcintosh 
CAMBRIDGE #3 

Curve: 3015 

Design Point: Flow: 180 US gpm 
Head: 90 ft 

Pump: TURBINE - 3600 
Speed: 3450 rpm 

Limits: Temperature: - of 
Pressure: 420 psig 

Specific Speed: Ns: 2100 

PUMP DATA SHEET 

Goulds Turbine 60 Hz 

Size: 6CLC, (2 stages) 

Dia: 4.0625 in 

Sphere size: 0.22 in 

Power:  bhp 

Nss:

Vertical Turbine: Bowl Size: 5.88 in Max Lateral: 0.38 in 
Thrust K Factor: 2.1 

Motor: 7.5 hp Speed: 3600 Frame: 213T 
NEMA Standard TEFC Enclosure 

sized for Max Power on Design Curve 

Goulds Turbine Pump Selection ver: 6.04. 
11/12104 

Selection file: (untitled) 

Catalog: TURB60.MPC v 1.6.1 

Fluid: Water Temperature: 60 of 
SG: 1 
Viscosity: 1.122 cP 
Vapor pressure: 0.2568 psia 
Atm pressure: 14.7 psia 

NPSHa: -ft 

Piping: System: 
Suction:  in 
Discharge:  in 

- Data Point 

Flow: 180 US gpm 

Head: 90.2 ft 

Eft. 73.6% 

Power: 5.56 bhp 

NPSHr. 11.6 ft 

- Design Curve 

Shutoff Head: 152 ft 

Shutoff dP: 65.8 psi 

Min Flow: - US gpm 

BEP: 75% eff 
@164 US gpm 

NOL Pwr: 5.69 bhp 
@210USgpm 

- Max Curve 

Max Pwr: 6.95 bhp 
@213USgpm 

Suction Size-4" Discharge Sizes-3",4" 

ft 
200 

4~2" 

160 
11---

120 3.62" 

80 

40 

o ~N 16 ____________ 

1-18'~----------~------

H 
r 0 8 b 

h 
4 P 

50 75 100 125 150 175 200 225US gpm 25 

-

Flow Speed Head Pump Power 

USgpm rpm ft %eff bhp 

216 3450 68.9 66.1 5.69 

180 3450 90.2 73.6 5.56 

144 3450 107 73.3 5.29 

108 3450 120 65.3 4.99 

72 3450 132 48.7 4.92 

PERFORMANCE EVALUATION -

NPSHr Motor Motor 

ft %eff kW 

15.4 
11.6 
9.64 
8.64 
8.5 

Hrslyr Cost 
!kWh 



PAGE: M-lJ 
EFFECTIVE: 06-12-9! 
REPLACES: NEW 

CROWN SUBMERSIBLE MOTORS 

DIMENSIONS 

6-INCH 2 POLE SUBMERSIBLE MOTORS 
Dimensions in inches 

LEADWIRE I 
200" LEN GTH 3I-_S!--

\ .-3.000 _ 

~ 2_~.997 
c:n1"'i1' t. 

~~ ~<.D • , 
0000 
MN 

1 __5'2--1 

I 

'7 

HP PHASE VOLT Hz THRUST 
(LBS) 

C L 

5 I 230 60 3500 29.84 ·26.97 
7-1/2 1 230 60 3500 32.79 29.92 

10 I 230 60 3500 32.79 29.92 
15 1 230 60 3500 36.33 33.46 
5 3 230/460 60 3500 25.82 22.95 

7-\12 3 230/460 60 3500 27.67 24.80 
10 3 230/460 60 3500 29.84 26.97 
15 3 230/460 60 3500 32.79 29.92 
20 3 230/460 60 3500 34.37 31.50 
25 3 230/460 60 3500 39.09 36.22 
30 3 '230/460 60 3500 41.06 38.19 
40 3 460 60 5000 43.42 40.55 
50 3 460 60 5000 44.60 41.73 
60 3 460 60 5000 44.60 41.73 

t- 20UNFx4 

6" MOUNTING FLANGE 

r------r~_._l__/1 I 
....1"" ....1"".... \0 ... 1.. 

.L 

~ 

15 TEETH 

gDIAMETRAL PITCH 

30 PRESSURE ANGLE 

1.0000
 
0.9995
 

,SLiNGER 

I" SHAFT
 

ALL 6" MOTORS HA VE A 2.875" SHAFT PROJECTION
 



CROWN SUBMERSIBLE MOTORS (2 POLE)
 

PERFORMANCE AND APPLICATION DATA
 
WINDING SERVICE EffICIENCY (0/.) POWER FACTOR LOCKED OVERLOAD DUAL 

WELL CONNECTION RATED INPUT FACTOR INPUT MAX. (%) ROTOR PROTECTION ELE
DIA. llP VOLTS HZ PHASE SERVICE RESISTANCE THRUST HEATER CODE STD MENT 

(INCH) FACTOR WITH MOTOR AMPS WADS AMPS WADS LOAD STARTER (FURNAS FUST FUSE 
LEADS (0) (LBS) SIZE AMB.COMP.) SIZE SIZE 

al6SoF 20°C) r.t.. 3f4 \f2 F.t.. 3/4 If2 AMPS CODE 
R-Y.B-Y, R-B 

6" 5 230 60 1 1.l5 2.172.0.512,2.627 23.8 4987 27.1 5735 3500 74.8 72.2 66.2 91.2 89.0 84.0 124 G SEE OTHER DATA Fl 80 35 
RoY, B-Y, R·B 

;; " 7.5 230 60 t 1.15 1.401,0.400,1.774 35.2 7675 40.9 8950 3500 72.9 72.5 67.6 94.9 94.5 92.5 167 F .. 125 45 
R-Y,B-Y, R-B 

" 10 230 60 I 1.15 1.052,0.316, 1.310 48.0 10115 54.0 11830 3500 73.6 73.1 67.8 93.2 91.& 88.9 202 E .. 175 60 
R-Y,B·Y, RoB 

., 
15 230 60 I 1.15 0.678,0.230,0.850 70.8 15180 84.9 18050 3500 73.7 74.7 70.8 93.2 92.7 90.2 275 D .. 250 100 

.. 5 230 60 3 1.15 DELTA 0.806 14.8 4857 1604 5520 3500 76.8 13.8 67.3 82.5 77.5 68.7 110 K I K58 45 20 

.. 5 460 60 3 1.15 .. 3.050 7.4 4857 8.2 5520 3500 76.8 73.8 67.3 82.5 77.5 68.7 55 K 0 K43 25 10 

.. 5 380 50 3 1.0 .. 3.050 8.6 4825 0 .. 3500 77.3 76.3 7\.9 85.3 81.4 13.3 52 H I K50 25 10 

.. 7.5 230 60 3 Ll5 .. 0.651 21.8 7127 24.4 8140 3500 78.5 76.1 70,4 81.8 77.1 68.1 144 J \ K64 70 30 

., 
7.5 460 60 3 Ll5 .. 2,430 10.9 7127 12.2 8140 3500 78.5 76.\ 70,4 81.8 77.1 68.1 72 J I K54 35 15 

.. 7.5 380 50 3 1.0 .. 2.430 12.9 7127 3500 78.5 78.2 74.7 84.6 81.0 73.0 67 G 1 K56 40 IS 

" 10 230 60 3 1.15 .. 0.448 28.2 9407 31.0 10730 3500 79.3 76.9 71.3 82.8 78.2 69.6 208 K 1·3f4 K68 80 40 

" 10 460 60 3 1.15 " 1.619 14.3 9407 16.0 10730 3500 79.3 76.9 71.3 82.8 78.2 69.6 104 K I K58 40 20 

.. 10 380 50 3 1.0 " 1.619 16.5 9395 0 .. 3500 79.4 79.1 75.7 85.3 82.0 74.4 90 G I K60 50 20 

.. 15 230 60 3 1.15 " 0.312 41.4 13700 46.2 15800 3500 81.7 79.8 75.0 -83.2 7804 69.1 320 K 2 K74 125 60 

" 15 460 60 3 1.l5 " 1.074 20.7 13700 23.1 15800 3500 81.7 79.8 7~.0 83.2 78.4 69.1 160 K 1·3f4 K63 60 30 

" 15 380 50 3 1.0 " 1.074 24.6 13780 . 3500 81.2 81.2 76.5 86.0 82.5 74.5 147 H 1·3f4 K67 70 30.. 

" 20 230 60 3 1.15 " 0.258 53.0 17930 60.0 20650 3500 83.2 82.2 78.5 84.9 80.2 70.8 392 J 2·\/2 K77 175 70 

" 20 460 60 3 1.15 " 0.861 26.5 17930 30.0 20650 3500 83.2 82.2 78.5 84.9 80.2 70.8 196 J 2 K67 90 35 

.. 20 380 50 3 1.0 " 0.861 31.7 18240 - .. 3500 81.8 82.8 81.4 87.5 84.2 76.4 \86 G 2 K70 100 35 

" 25 230 60 3 1.15 . 0.210 67.2 22470 75.4 25800 3500 83.0 81.6 77.5 83.9 78.7 68.9 530 K 3 K83 200 90 

" 25 460 60 3 !.I 5 .. 0.666 33.6 22470 37.7 25800 3500 83.0 81.6 77.5 83.9 78.7 68.9 265 I< 2 K72 100 45 

" 25 380 50 3 1.0 .. 0.666 39.7 22720 - . 3500 82.1 82.6 80.6 86.9 83.0 74.3 227 G 2 K74 125 45 

" 30 230 60 3 I., 5 .. 0.166 80.8 27130 90.6 31160 3500 82.5 81.0 76.8 84.3 79.0 69.0 610 K 3 K86 250 110 

" 30 460 60 3 1.15 .. 0,554 40.4 27130 45.3 31160 3500 82.5 81.0 76.8 84.3 79.0 69.0 305 K 2-112 K74 125 50 

" 30 380 50 3 1.•0 " 0.554 47.8 27230 . . 3500 82.2 82.7 80.7 86.6 32.1 72.7 260 0 2-1f2 K76 ISO 50 

PERF·DATA.xLS 
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t'l C>lOrder No: DPS810WBWE04T4 i,2;~ ~~i W!'0 
PUb!i·,: He~Hh & Efwircnme~~~d Mal1~g~rs. . ::;: Q ~ ~ I cC>l

I'" :J Y -. ('1_ .I'>
T~: .... II""''"'. ;11 .... 0 _ ..... .....,n~Q.~i, _C"' __ ;""'j_....l b I,..., ~;_ '"" :~ 2. ~\1

:~ • ..., ~ •• l"- ./ •• -- ... _ •• ,_._ ... _,\! ~ __ m~I_~ C • .,jl ~'llt..l c-:... ""-h '11 :J So. 0 
• J '-. - lese pcs"'oges WI ""'0 ..... ...J .... 

MQximum rated discharge pressure is 300 psi. cI~ar a 1.49 dio_ rigid rod ~~ ~ 3 ;:: ~ 
30.800 lb. lift ou-t load ratiilg. parallel to the \IIeli c:crsing. ~ u f1 ~ 0 ~ 

.. ' . (2) prQ'C6S ::: 9:.' g I 
sooor 0119 dIscharge oody ar~ (lead free' galvantzed. . .. 0 ........ _. * 

. .. .... . .... . ... . .... . . _.. .. .. __ ._ .. .. .. ~Cr a. . 

east ilOll watarngbt g ~ ~ () ~ 
well cap painted green. (J) Q. Y~ ~ 

, Cll .. 0. (J") 

1/4 NPT ports. two 0 utslde an d . ;;. ~.; ~ 
one inside Vlell casing~ plugged ~ VIew A-A 2.:;: ~ ~ 

rn~ - w 
00 -, r0.38 tap, ~co 0 

.. . _. plu.gg.ed .'" 
~_ _ _. (2) places 

141/8 

7 ' ,(-0 

~' 
3,1... inch NPT 3"NPT condlJjt Screened Vent 

2.5 inch size.per ANSI 81..20.1. topping 

10"' upper case 
pail1ted block. 
.365 YIOII 

hold down assembly. 

183/8 

C4-J-'V! !J i"/d~~ 
vi 

~ 

;if ~~ I m .. (f) 

~ (f) 
..... 

"~I~ 
0--.....
r-.> (J 
0 ;:0 
0 
I'> E

l-  H 

\J~OJ 
Z 

P1 0 ~ ..:Jo

~ 

T.., 
"Q.., 
~. CD
 
~)
 
fTl 
<: 
.a ~ :J 
~ 

::So ~ 

FlO 
~ 
c 
Ul 
> n \J 
(Jl gu 0UI fTl 
(A .OJ 

C>l .... 





STAINLESS STEEL---jr-t  __ 

STAlNLE.<;S STEEL.--j~~-_ 

STAINLE.<;.<; STEEL-i-t--_ 

STAJNLESS S-reEL ~-f-c:--'''---r 

GENERAL SPECIFICATIONS
 

Check valves shall be of the in-line column type, specifically designed for submersible pump 
installations and manufactured by a submersible pump manufacturing company. All internal 
working parts shall be of stainless steel and the valye seal shall be of a durable nitrile to 
provide a positive shut-off. Valves shall be of the spring loaded design which will open 
immediately and automatically with flow and close silently upon cessation of flow. Valves 
shaH be maintenance free and capable of providing long dependable life under repeated daily 
operation. Valve body shall be of heavy cast material (bronze, ni-resist, ductile iron, 316 

stainless steel) of sufficient strength to support the full weight of the submersible pump, 
motor and column pipe filled with water. Valve body shall be of sufficient thickness to be 
drilled and tapped, if required, for installation of a break-off plug to drain the column of 
water for pulling of the submersible pump. Valve shall be as manufactured by Crown 
Pump Corporation. 

MAXIMUM VALVE DIMENSIONS 

SIZE a.D. LENGTH WEIGHT 

3" 4.30 8.875 13# 

4" 5.35 9.500 23# 

5" 6.90 11.250 36# 

6" 7.70 J 1.250 ·42# 
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SIZE 3" AND 411 

--;;:==----q-f--VALVE SJrM... STAINLE.';S SJrEL -r-p--=::;==
~----T-F-:..-sPRlNO 

--+--I--NUT 

1---t-1I--NUT 

k::::tJ::::O:J::::q:::L--k::lFC=J:Ct:d -f---+-VALVE SEA L .....NITlULE ---+--f-

f.A.lIT MATERIA L 

VALVE BODY.. AVAILABUllN: 
DUCJn..EIRON 
Nt-RESIST 
BRONZE 
3l6STAINLESS 

SEAL PLATE.... 

SIZE 5" AND 6" 

CROWN PUMP CORPORATION, 10I BlVAR, DE LEON, TEXAS 76444 
PHONE (817) 893-5700 FAX (8]7) 893-2860 



2.0 

PVC Jaeket ~_. 

THHN <PVClNY~ON)" ... 

stranded Copper Conductors  . 

CROWNWlRI&CAlliCO~ INB. 
P.O. BOX 945 

MILLVILLE, N.J. 08332-0945 
UNlTED STATES OF AMERICA 

., 

UL Listed 600 Volts VW - 1 Rated, 90 C Dry, 75 C Wet 

Toll Free: 800 222-4597\888.825.2574 
Phone:'856.825.2574 
Worldwide Fax: 856.327.8618 
Email: LOl.lleAeJl(cocrownwirc.colll 

Submersible Pwnp Cable 
Insulation: mGH DIELECTRIC PVC 
Jacket: Heavy Duty PVC 
Sizes: 8 - 500 MCM 

1.0	 s~()~: 

1.1	 nul lpecifiCJltion coven :Z.:Z 
1\\'0, the... and (O\lt oonduttoc 
CablCl havlna VW - r THHNJ 
THWN (pVC Nylon) condll~rr 

With an ovlll'lJl polyvinyl chloride 
(}JVC) jaclc61. ~onninli to Article 
318 Md Articlo 340 t.3 
"Powm" and Ccmlt'Ol Cablt oflbc: 19'1 
National Electrical Codo.lIoo Subject 1277 
otUnderwrlten I.abor.wrias, 1M rntld* the 
RequltemtnlR cftho 70,000 BTIJ Ted Per 2.4 
lEEE-3iJ and .nows roJ«Vt capabilitiet by lobo 
P..,itIgtJII: 210.000 BTIJ &rtlelo~. Rated 600 
Volu. 90 C dry and 7$ C wot. 

1.2	 UN: 
m. Udad and OSHA ~ptab1o.
 
Rtoognlz:od for Ule In CI.,. I. DiviaiOll 2
 
Hanrdoull~iOfU And {M irutaJlatJon In trA~
 
Wir.ways. 1J'ou&'J*. cbannc:b, duttt, ..,Id COflduir.
 
Spec1ically ..woved fbt dlrtot burial. wst 0(' dry
 
locatlQf)l and aoplliht ruiltAnl nat~ 2.5 
Dellglod to pp1r pow.r 10 mQ{on, OT for cOl\llection 
To oth.. pow d*vio.*

CONSTRUCTION' 
:l,1 Cood.udOlT, 

}hre, 101\ an.o.BI1fd copper per ASl'M 6-3 
SIZES 8 nm.OUOH 2 AWO 
Concentric stNJ1~ ol~." D (7 atr&nd.) 
A~ B-8 .00 UL-U able 4.1 
SIZES 2'0 THROUGH 'OOMcM 
Co~autrill.tnndcd, Cl.... B{311tnnd1) 
ASTM B-i and UL..s:J tablo 4.1 

2.7 

2.8 

INsUr~ATIONI 

HIGH Dltt.nCTRIC POLYVINYL CHLORlDF. 
~3 t.ble 13. I (THWN 75 C)
 
UIA3 l4b1e '''.1 (TRHN 90 C)
 
nuCKNESS UJA3 ubfc 21.'
 

INSULATJON AR.MOR:
 
NYLON UL-lf3 fW'I-BDpb 35.1
 
THICKNESS UL·83 l.bl" 2 I.$
 

C.ble ~}ft.ltlyr 

SIZES 8TI-moUOJf 4/0 AWO 
Three QC' mOte coodu.ctoN. An u.cmbl..d 
~ound with tiUllri u needed. A lApe hindar 
I••pplicd OVCf' lhll A~ly. Two conductOf'fo 
Are aillmlbled 1M pKralllll (round. with (j1l~ 
u ~c:ded, hi AVa.i1..h1.1JpoIl NqU.,tt.)
 
SIZES 250 mROUGH 500 MCM
 
Cco.dueton tre ulQnltlled ronnd with fiDCl'lI
 
U ""dcd A up. hinder i. aPrlled over thb
 
AtlJembly. 

OYe.-.ll JIlCke(1 

Polyvinyl chloride UL-6~ pIIl1 :Z:Z clau I' 
'l"hIcJQU," IrpCcillcd hGrein 

CoIC!r Cod,,: 

m.ck UltUb.tlQa with leBA method" /ll'inted

number Oode. .
 

MatklJlpr
 
{Me print 011 JAdl.Of (*izlll) Awo
 
Of Submc:njbJe J'Unlp cable. nnm or THWN
 
c~. Bunli2ht Reaiatallt 600V (UL) Oi~ 
Burial. hldont \'llio1 on other tide Qfjaclcol 
(number- orC<)nd\)etarl) 

COll.l~l)n 0ptl""'11 
Conaull tactlX')l fOr ¢Able sf)OCitlOlltiom with 
OTO<Uld wire. 

....
 



Si~ Stnnck pvc Nylon Approx. 

NOlO.D. JKT Jtcr 0.0. 

(lnoh~\ (!n<h~) (lnc!lu) (Inch6a) 

B 7/.0486 .030 .005 .2111 

cS 7/.0612 .030 .OO.S .1Sa 

4 ?I.om .040 .006 .32$ 

2 7/.097-4 .040 .006 .384 

1 19/.06~ ,050 .007 .441 

i/O 19/.0745 .030 .007 .4&7 

2/0 19/.0837 .0jO ,007 .'32 
3/0 /9/.0940 .030 ,007 ,582 

-410 19/.1055 .050 .007 .638 

250 37/.0823 .060 .008 .706 

300 37/.0900 .060 .ooa .7S9 

350 37/.0973 .060 .001 .809 

400 37/.\040 .~ .008 .15" 
500 37/.1162 ,060 .00ll .937 

.. 

CROWNWIRE& CABllCO./NIl P.O. BOX 945 
NfiLLVILLE, N.J. 08332-0945 

UWTEDSTATESOF:22£1j 

SIlO 
(AWV 

. Stnltlds 
NOJO.D. 
anOh6') 

10 
8 
6 

7/.0)GJ 
71.04B6 
7/.<M12 

-4 7/.0772 
;} 7/.0861 
:l 71.097" 

Toll Fr~e: 800222..4597\888.825.2574 
Phone: 856.825.2574 
Worldwide Fax: 856.327.8618 
Email: L~.!.91~~ll{~e.q·0w..J.tyljre,<;Q!!! 

Ground Wire Conductor Data
Data 

PVC JacX8(-' •.....--l..~~ 

THHN (pvChNlON)'-'--I..... A 

Cable Data
 
Siz~ NO.Ot' Ovortll Appro)( ApptoX, 

Cunda JllCUlcd 0.0. WT 
'fhiokn." (tnO,h$') {0001\ 

ii, PQ\lndt 

8AWO Z 60 .}67 2-48 

WIIOAWO 3 60 .600 315 

ONund 4 60 .6'8 384 

6hWQ :2 60 .64' 3,0 

Wi&AWG 3 60 .6114 451 

Ground 4 60 .7S3 S57 

4AWG 2 60 .781 48$ 

W/8 AW<J 3 80 .816 7~ 

G<ouncI 04 80 ,98~ 819 

2AWO :z 80 .947 7'1 

W/6AWQ J 80 I.OO~ 1029 

GfO\IIld 4 80 t.107 1287 

lAWO 2 20 1.07' 9\4 

W/6 AWO J 80 1.143 1203 

(h-ound 4 BO 1.:261 1643 

ItO AWO Z BO 1. t 51 1180 

W/6AWO 3 80 1.231 1S17 

<l " .. 80 J.~60 1931 

,~..,:.-: ,f :2 80 1.247 1409 
3 ItO It " ~.,W" 

:. ;:.:. _. f '. , .f" 

SiZAl NO. Of 
Conch 

ovmll 
J~ 
~ 
(Mits) 

Approx 
O.D. 
(JPaI) 

AJiprox. 
WT 
l000A 
~ndll) 

3/0 AWG 
W/4AWG 
ClrollAd 

2 
3 
4 

SO 
ao 
80 

'1.3-47 
1.-43.1 
1.'89 

\741. 
2249 
2879 

ItIOAWO 
W/41\WO 
(Iro\lnd 

:2 
'3 .. 

80 
80 
110 

1.459 
1.5~6 
1.724 

2091 
:m9 
3609 

2S0MCM 
W/4AWO 
GrO<md 

2 
3 
4 

80 
110 
110 

l.398 
1.7~ 

1.950 

3015 
3319 
4;l4li 

300MCM 
WI3 Awe 
Ground 

:z 
3 .. 

110 
no 
110 

1.761 
1.376 
2.076 

27704 
408-4 
5177 

3'OMCM 
Wf3AWO 
Orowld 

:2 
3 .. 

110 
HO 
no 

U61 
1.983 
2.196 

3365 
015 
5695 

400MCM 
WI3 AWO 
OtoIll'ld 

2 
3 .. 

110 
110 
110 

1.9$1 
2.0S0 
2.30' 

3-473 
49-45 
6443 

500MCM 
WI'lAWG 
Oro\llld 

2 
3 .. 

no 
1\0 
110 

2.170 
1.320 
~l.$70 

4029 
591{) 
7668 

This data listed above is approximate and subject to nonnal 
M~ufacturi.ngtolerance. Specifications are subject to change 
WIthout notIce. 



G41 ?52 '72~& 
p. JProoeS5 E~Ul~M~nt COMpan~ 641-752-7296Ju 1 ~26J 03· a.. : 15" 

'\ 'ALTITUDEt Bottom Connected Gauge 

Autility Iluge d..ieDed tor use ",ber. water Deptb or He.d·Prluu,.. • .odIor tClul"tlt•• 
PSI rres,ur. Deed to bf UOWD. Tlds gl\ll' It ssdtable tor Itr, water. of~ gas or IU1 other 
antdi. aut currosive to brau. O.II.r coan'crtoD 'OQldoDS, cnoandbl sty'" aad aeeessorltt 
IVlif,bl, upoa rcquear. A compJef•.e.pJ..... tioa at U!. 01 fht, I.uge b .".ilabJe QiM)D 

riqa,"t. 

3~' or"~· Oi816'~B, ~·NPT 80t1Otn r.onn 
f: 10
 

made Steel cau With Chroma Settl
 
Dual SQle Olal with Adjuslabl! Red set Hand
 
E!flSS $odeat And MO~ement
 
FJhcapnor Branz. Bourdon Tubfl
 
Ory No~lI1l1ab'e
 
3·2·3 %.... ccuracy
 
Ambiint T.mptraturv: -50 to 160'F
 

A 8 r C , D e
JW' _1ft. 1. ~3" I.I~" UI1" ~.S5" 

DIal 
(/4 

MM 90 29 16 116 MNP1 .. ~.. II. 4.•1)" 1.16" 1.16') 6.05" 1/A
_OUt MM '24 11 30 15.. ~ 

-eooe Maio' 'nco FT Of .,atlIr 
Ql1~ B 2P" 

.. _...... 
34' 

51.l0 C 5 P , 10' 
~ ~- 0 10 P :1I 1CO' 
/100 C 2oP11 no' 
neo F ~OP I 310' 
~. G .co PSI 460' 
~oo H !cfpsi eSlO' 

1
g 

ti
I
 

. , ,.. . ~ 
~ ~:f~ ~ . 

. ::-....: . 

' . -.. "' 
" ..-._---_. -



WElL RECORDIowa Departmln 01 HmO Resources Ge(j()Qlal SlIMy BUl8au Permit No. 2QQ4:586W 
109 TroMlll(jgl Hd Iowa cay IA 52242·1319 PH (319) 335·1575 

Site identification Drill meUlod ICreuy o IIJgal' OcllU . ClIller 

PropertyOwner City of Cambridge Well NoobEr 3 Hole size "'*.. lU1IWld 

AcIdJeSS N, E, Corner of Third & River Street ~kldl Iran -!Lft III ...1Q.Lft IndI Irlrn __II 10 __It --
Tenart City of cambridge, Iowa 

kldl mn ID-- IndI Irlrn __II III __It__II __II 
100WelDep1h Dale completed ---1L1-.1.9...-/-2L --ft 

Rtemlil dIpllImeasanmentllrom groood IlMl (GL). Use (+) lor 2blMI Gl meutnmellb. 

lDCaUon Colll1y Story Casill DrWsIloI ~ P'I"Ud_(~ 
SIze (I)r'OO) Type 1'M lop ~ Al'11OtQ (1eagdl) 

mi. • ~d mi. E01 ijClsedloo of IIId-- s -- 'If 8"10 .322 wall +2 80 82 
__II. 0I11l.~1/.a/1he__1/401 Soc~lVwf' B2N RHG~ 

__~~... kt_QI1<I""._(.I. SlooIdl """ "' .... kaIIon on PftlPI'Iy. 
'If 

N 

I I 
f- +--~-t- I • 

E f f 
Perfomed or dQUed cuing? ~/no) 

w I I 
PertnIc!1silIIId fren II ID II--. I 

1-1-_I-.l- 1 I'8rb*d1sIGlIed lien II 10 II 
I I 

s I 200. I Casing grolded? (yesX') I'\Ic.Inert meIIlod Pressure Grout Pipe 

o llpIand o tIIsi» ~nIey EImIon (JfQown) 869 Type DecldI Top DepIII !MlIcn AmCllll (vd/fltl 

Fonnatlon log Welf Grout 6 34 2 Yards 
FIan To CokI' HlIrmess fmNIIon desaIp\Ial 

0 2 Br. Sandy Clay WeD screen? (yes~) 

aam- SkIt ~ 0epII Top 0IIfllIl 80lllm ltngIIl MIl«bI2 10 Br. Fine 10 Med. Sand 

8 0. 080 80 100 20 S.S. 
10 25 Gr. Clay 

O. 

25 n Br. Med. Sand 
IlolIcm ~ (yes~) Stainless Sleel Plala wdi 

27 J8 Gr. Clay 
5e*1PIcbrs (ya~) kind Bentonite depCh 34'to 39' II 

38 55 Gr. Fine to Mad. Sand GrweI padIecf ( yes~ ) "0lII 39 It 10 100 It 

IypI #3 Northem anlOlIC 6 Tons 55 100 Gr. Med. 10 Course Gravel 

100 101 Gr. Clay Well developed? (~ 
Eicli* M9ChanicaJJy Surg & ump Surged 

(JllII1ltd. ~ bailed) lor 10 In. 250 GI'toI. 

Pump Installed? (yes~) DU --2LI ....!!-I ~ 

InstaIrIUlll Marv Anderson 

ryp. rI ,u.,. Submersible DeplIIID iIUlIl! 62' It 

~~ 6" RIIlIdap~ 160 GPN 

Water Ilfonnation AqIIfr. iIUOCI 1pYtI OImcslCllll OAlchtooe 

Main ..--suppIy ZOIlCI Irtn 3B It ID 100 II OseeplQllWII 

SUIle wa IIMII 30 II (beklw/abow I GL; ,i(lbpl Oalrb OE-Int Oe5IJrnale 

"'"'*'" w-..lMI 40 IIIl110w 6l..; ~!Ipe 0*0 0 E-h 0 es1IfTI* 

At)Wjdof 160 GPW; 0 llIltce illdmlDIc O!lilkNtc 
... JddiIlon3j I/.e .1lIeded 

~"'. Dil'..JL1 ..J.LI-!!L__:__ (AM/I'toI) 

Remarks f~g depIh of lost It1hg IUds, nulWIs, or looIs) 
Water quafily tesl? (yes~) !J* l!3led _1_1_1 ~1..J)£ 

r..dby Keystone Lab. 

Well use 
CoI1rxtor Northway Well & Pump Co. o 0001eslIc ~ lUIIcIpaI o COOlIIl8fdll 

o li-teslodt o PuI* Sllpply OMOIIillmG Adaeu 100 N. 6th Sl WaUkee, Iowa 
o Tes/wel OJIlioaIIon o 0I!lCf 

DrIller,"""""") Don Murdhy Certillcation 110. 4178 

while copy -JOWl ONR, Geological Survey 8u'8.1 blue Copy - Wall ColllradDr pink COpy - C.cklmer yellOW COpy - COII1y H,aIIII otncer 



l4J001l00 1
FOX ENGINEERING

10/13/2004 11:52 FAX 5152330103 

STATE OF IOWA
 
DEPARTMENT OF NATURAL RESOURCES
 

Water Supply Section
 
401 S.W. 7 th St., Suite !VI
 

DES MOINES, IOWA 50309-4611
 

WATER SUPPLY
 
CO~STRUCTIONPERMIT
 

City of Cambridge	 Permit No.: 2004-368W 

P.O. Box 583 Project No.: W2003-224 
Cambridge, IA 50 J29-1900 PWSID No.: 8509069 

In accordance with the provisions of Sections 455B- I 73.9 and 455B-174.4, Code of Iowa, and 567 lAC 
43.3 (455B) of the Iowa Administrative Code, the Director of the Department of Natural Resources does 
hereby issue a permit for the construction of: 

830 ft of 8 inch PVC (alternate-DIP) and 9,630 ft of 6 inch PVC (alternate-DIP) water main for the 
distribution system portion of the City's 2004 SRF project. 

NOTICE: The issuance of this construction permit is based SOLELY On the engineer's certification that 
all aspects of design included in the project meet the requirements of all applicable state and federal laws 
and regulations. An advisory review of the plans and specifications may be made at a later date. 

The construction of the project shall be initiated within one year of issuance of this pennit or this pennit 
. is no longer valid. Within thirty days after completion of construction, the pe.mit holder shall submit a 
certification by a registered professional engineer that the project was completed in accordance with the 
approved project documents. 

Pursuant to Section 455B. 174.4, Code of Iowa, you have the right to appeal any condition of this pennit 
by filing with the Director of the Department of Natural Resources a notice of appeal and request for 
administrative hearing within thirty days of receipt of this pelmit. 

If you have· any questions, contact Daryl Enfield, P.E., at 5 15/725-0285 or e-mail at 
daryl.enfield@dnr.state.ia.us. 

For the Department of Natural Resources 

Jeffrey R. Vonk, Director 

By: &~~;1~'~f--'pL--£-'------ _ 
ENVI~MENTAL S-ERVICES DIVISION 

Date:	 May 20,2004 

cc:	 Fox, Engineering Associates, Inc.; 1601 Golden Aspen Dr., Suite 103; Ames, IA 500 I0 
Field Office # 5, Des Moines 
File: PWSID #: 8509069 
File: FS-85-03-DWSRF-O 12 
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65163B31B4 P.02Johnson Scr~~nsOCT-26-2004 01:49 

10/213/2004 

:.iJohns.on.s~aenS-· . ..:.. --_ _ ........-..~._ ----:- 

WELL SCREEN SUBMITTAl.. DATA 

CLIENT: NORTHWAY WELL & PUMP 
PROJECT: 8"PS/1 DO' STND CONSTRUCTiON 

304 StainlessMaterial 
8 PS 200 mmNom Size
 

100 ft 30 meters
Estfmated Total Well Depth
 
20 ft 6 meters
Estimated Feet of Screen
 

o.oeo in 2.0 mm
Design Slot Size 
Approx. Outside Diameter 8.69 in 221 mm 
Screen Barrel Inside Diameter 8.06 in 205 mm 

7.87 in 200 mmAPprox. Clear JD at Fittings 
7 Ibs 3 kgApprox. Weight Per Ft 

Wire Width 0.116 in 2.9 mm 
Wire Height 0.144 in 3.7 mm 
Calc. Collapse Strength .. 64 PSI 4 kg/sq. em 

Open Area 40.8% 

Intake Area 134 sq.lnJft 2,830 sq. cm.lmetet 
Transmitting Capacity-at 0.1 ftlsec 41 gpm/f't 9 Ips/meter 
Support Rod Diam 0.153 in 3.9 mm 
No Rods 44 
Cross Sectional Rod Area 0.95 sq.in. 6.13 sq. em. 
Design Yield strength 30,000 PSi 2,109 kglsq.em 
Calc.Tensile strength ..- 24,200 lbs 11,000 kg 
Max..Recomended Hang Wt. ..- 12,100 fbs 5,500 kg 
Column Load ..... 23,700 Ibs 10,800 kg 

* A broad range of site conditions can impact the physical strength requIrements for a 
successful screen Installation. Consult Johnson Screens with questions reguarding 
the parameters presented above as they relate to your specific requirements. 

"* VertIcal weight on screen that should not be exceeded without consulting manufacturer. 
Column load calculations shOuld Include some allowance for gravel pacK contrubitjon. 

Prepared by WaterweH Customer Service
 
Subject to Johnson Screens
 

Standard Terms and Conditions
 



Johnson Screens 6516383184 P.03OCT-26-2004 01:49 

9.lInS8nS&~ernr
 
·A·W~;J.i·rtord'Com\)~ .' ,. 

.. ' . .. . .". 

SCREEN INFORMATION 

CUSTOMER: 
NORTHWAY WELL & PUMP 

REFERENCE: 
S"PSI100' STND CONSTRUCTION 

DIAMETER (IN.I 8 PS 

MATERIAL: 
304 Slainle~5 

COLLAPSE 64 PSI 

SLOT SIZE 0.080 IN 

OPEN AREA 0/. 40.82% 

ROO AREA 0,950 sa IN 

HANGING wrt 12,118 LB 

I MAXIMUM ReCOMMENDED HAN<t/NG \.A/EEIGHT FOR THE 
rop SCR.eeN JOINT 

FULL 

• A broad rang" of site conditions can impact the phy~ical 

strength requirGme/,\t1; for a successful screen Jnst.;,llation. 
Consul! Johnson Sereenli with questions successful 
screen instanation. CotlliuH Johnson Screens VJith 
questions reguarding !he parnmelers present~d above as 
they r~late 10 your ISpecffic requirements, 

•• V~rtlc;al weight 0/'\ screen that should not be exceeded 
wilhout Use or ridgid centralizers! 

Prepared by Walerw~lI Clllitomer Service, SUbject to 
Johnson Screens Sti!ndard Terms and Conditions, 

l iWlRO tlOICHf 

·~--;I'l\ 
,\ " 

wtlD RING \ 

,----l,-----I 

DVORArJJ 'r--~1I
t8'lGTH 1),1\. 

~-
--~_';"I---1 

.~, .... 

') 

;.: ?!b\TB BOTTOM 
(opnONIill) 

Tms DIU WTNG AIVD DeSIONJ)AIA. IS CONFIDlWTL~l.,IN NATUfIlj'.iND IS THe PROPl;Rn' OFJOflJl.'SON SCRRFNS, SZ: }~WL. UN, Ulrtl, AIVD 
&HA(.!.-IVOTBO Ml'1WDUCED INANTMAWER of? USED FORAlVr PUR.PO,~·E1rli.,JiSOEVliR EA.'CF:P'[ srWRf'1'niN PE!?J..fl.<;SION OFJOliNSONSCRll8NS, 

DRWGWR 
1012612004 9:36 AM 

TOTAL P.03 
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61~3900 SAND~ANALYSrS 
, -s0Q-S3.3-9473 P_ 0_ Boll 84118~ohnson 

Filtl"ClllOn Systems Inc. FAX 612-638-3171 or 1-~989' St Paul. MN 55164 
BY: r<-a. -S'0h y ~ 1(Y(! 

SEND SAMPLES TO; 1950 OLD HWY 8, NEW BRIGHTON, MN 55112
 

_~C~a~WZ~~2J:Y=~/:.Jdt.§la:p.e~/T'-"X.J::d].()!....'-lA..~.l..5.Jq,..~ _ ,,_Date
Job N<lHlQ - Q if 
Slale • Zip _ 

City --J....'-/..-'-'·--f-L-tA-e.-:f-:-J-Q-nJ-:-PJ',;-t.<WtbC'O-' Phon" .. _ 
. Driller L~t.On-l.4. .W_q , 

Phone _ .._. _
Engineer
 

Remark3
 

U.S, STANDARD SIEVE NUMBERS 

100 

9Q 

100 70 50 40 30 20 16 
.!-..J. r .... ' i :,1 

I , t~, ~ I • I 1 I I
'4-'4+H.,-t-i"'-~iiq-!- ........,'S': ... , ,: I, ,-j - - - r' '" ij-"j-H' 1-1 ., • , 

..Jj---,H-++""-'-t-:- m;·1-'""7~ '+Fl ~-:.
-j. ;..1+1-1-+-.-1--:-1 I -' --_. "' 

12
"·U,·±~-t·~-~J '-{ i~em-1+ 

I 1- I' I r- . I' - ... -H' I -:-n~:r. 
I -("..J::: l'j _. 

..;- ---;-:-11 c-..."" , . . L.' .~. J. ! . 

1·; i; ·;.,~~bl-'l·~Wt-'.J.. :" 
,~ i I ~ 1" 'i' I I, . _,_._ 

....;- -!- -7-'- i'-,- '-:'-'1' -'\ '....-i---n-i,--I-j·· .'_'. _.' JJ.!.' 

~H I I I 1. .. 1 6 I'.:- . :-r_:t-:rm'-1- : ,.'-;- . '-',' 
L~:_' :i 1 I ..•.. !_ ..J_ -:4 

-, 1'7: _' ....!.-J_ ,-'-_ -'_1-'._'_'_.'. ! ::j:'
t I; n,', ,. I I ' ,I I 

....,..-,-.r- "' •. ~... I --..,.- !-i....,
, :;- '1'; :6 jJ,.:[)r:.t;.- 0t;:c f:::'.ri:: 
'\ I J .J.:xJ..J~ .I. I, 

- 1 I --, I ,!, I I I "l,. 1 .~- ..:- . . I
!-+-1,-I--H-t--i-t-;-1l1i: • _' I I . I IH-f-'-~ I J'~ ,--~,- -CJ i - ·"h·llTT.:oW t3.L'.J .;

"'0 "11 " ~ ~~'.: ~ ~. "-of-:' (>'~~;:';' ~.:..·~·~:±t='-.:_·~='~1'· ~-{ ~.';.==-'-·-I +rl--}- -. H:o 'J I .J, i"l' .... , '" _I'_'_'+-~-I:-'- , -, ~J-'" ., I . "'.. I" .- '. , '. I I 1 I ,", I . I ". • __ ' '. ' .. .....,...... _ •.• _ , ,
 . . , . ~-Hr-- -:.. j' r' ,,- '~-."r-;:y---r--,-:- , , . I I . ':.: I. • " i' . ',._~. , I I I, , H--J ',.. - _1., . I 'I!' 1'0.. I' 'I '-"'.r.' L...L '. ,--.'- j Ii, I o I ' , I I ~. I ! . "'1....1. 'I ~ "-!-H-- ... L_I'-'_ ",'~-,- -~.. : "",- - t-,\~;-:-r+-' _. . I ,I .'

~ r-H- - I-j-I-'-t-;-I----r, , . I' : I' , ' ': ;:,;....,!,---; ," I! ' .; ..,. ':' .. ....:....- !. .70 . , I" . ,I I J. 1 -r-~ . ,. .............._.... ."__ ,. •.
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o 0 10 20 30 ~o 50 60 70 80 90 100 110 120 130 IN. 
I I I I , , 

0.5 1.0 1.5 2.0 25 3.0 MM. 
SLOT OPENING AND GRAIN SIZE IN THOUSANDTHS OF AN INCH AND MM. 

Comments S Lv L 3 D ~ 

SCREEN RECOMMENDATIONS; DrAM, _ 

S~Et'E 
NO. 

SLOT OPENING SAMPLE DEPTHS 
IN. MM 

5 .132 3.36 
8 .094 2.38 

12 .066 1.68 

16 .047 1.19 
.-., ... - . 

20 .033 0.84 

30-_... _... 
40 

.023 
-- -
.016 

0.60 

0.42 -
50 .012 0.30 

. 

70 .006 0,21 
1DO ,006 0.15 

SLOT SETTING LENGTH 
gO 80-/00 ZD 

50 MANY CONSIDERATION!: ENTER INTO THE MAKINO 01' A 0001) W~I,I,. THAT. WHILE WE BELIEVE SLOT SIZE3 FURNISHED OR REc!OMMENDED 
FROM SAND SAMPLES ARE CORRECT WE ASSUMI: NO ReSrON!lI13ll1TY fOR nu: SUCCESSFUL OPERA1"ION Of ANY WElL. 

TOTAL P. 02 

i 
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: CIIl:tomo.r 

Paragon Industries, Inc. Cortlflcaltl Number 1S11l:i 
RI.J BOK .1J1 A 

In~3&iMATERIAL TEST REPORT	 Cusloroar PO
Sapulpa. Oklahoma, 74066 

l)Revisitlil (RlPholle: ('118) 291-4459 
[);]te 1210/ZMJF"'.'0:: (9 ~ 8)291·0918 

Mll'itll'd and Manufaclured In fho USA M~nuraclured by Etcc,(rlc Rasls!t1nce 
R.,,~:t$ ~1l<> ~\Iy ~1 '~I~ 1~t1 l'Er.'l' l\Ipl>r1l1nt 10 b~ 1.1lMllio~d ..ri1hO\ll ",r."I~1I1 appro",,1 (14 O"":l~; ~.~·..orlr,().	 Weld '(Type 5) 

p(OUl.lcl	 Speclflca lionsJvIIO ~nxn: SUI'l'L.Y 
8.1)?5 x .32226.5(\# r,S381S,ll,538	 ASTU A53,'AfJ.3M-ll1f'.0 JI(tX ~ I055 S 

ASME R35.1GM·1{J%K'\N~AS ell'\', MOe,,1141· 

Heat Numb",r ! Steill Order ; YJ~ltf ~tre"gth : Tensile Strength Elongation % In 2. Test T~P,6 : T~5t Cotldltlon 

. .J N.0.. .. ..~~.I .l... .P~i... .. .. l.n~MG Or~!,:lIo(ln.-~nsllo.,.......... 
533107 i 3722	 652ZO : 801M 32.8% Strip{fr..tns'lof~ody· As Rolled _ I.. 1 .•• , '..... .. • '.. . • •

i S33100 1 3722.. : 61960 : 81650 30.8%. Strlprrl'an$Vef~e.rBody I /los Rolled 
1_ "'-' --~ • _... • •• .,. •• •• ~.' .",. • -:'- •• •• _. ••••• •••• ". I ". • • ' ••..••. I • •• 

! S~~?~.: ~!22.; I ~~~ , ?!600 : .. J~~'!'p .. ; ..~nP.n.:~~r\~v~~~l~??~ .'.. As~.oll~d. 
!I"~ ~~~~ ~-'~~ .,}:~~ "L., ",.."".J" ~J.~~ '\'m ;,.~-o~~~6? ~.~-J.'--C--- .33.7:~_ ": :~t'!:~!;~~~~....,L,.-.._~_R_~~~~.,, "" 
i~:·:r;l~ 1.1!:1:1{!1E·~·::~·r1 t~;~ ~~':i~"~':J -_~ ~'~):'.':: !:;: :.!;t~;~~~:~;~:~:I;·~·:::'::· ··hF':::!~;.::!\::: ?;~!~ i: ::.~.~.~~:.':gM~~J$?A4.; ~N~~¥~rS;:~·~;~r:;;~;~:~~~.~ .·:·ti)~: 1~'~ ~.:.~.,~::.: ~.. ~ \":1:! ,;!. ':~::" 
I KBa~.N.Urn~ ..1 ~nl Control! . C...... !\~~ .. l..... r...... j._. ~ !....~~. .j.G!' 
,...:~~.~:~.R9..L: ....\;;~~.l
 
: S33100 :.. UC':ll 
It R <> : ,. l'rod<I~1 

II S:,lJ105 ! Ilc~1 
L.. _ ~~.: l'rod"~1 
; N3J334 ! [{tl1l 

j'TESTijNSpicikmfoi.~'uc, 
.'liydro~iio 'fe~t ·PSa'.. 
I FllItlenlng TQst 

.; UJ\rasonlc weldline (~OT) 
, Full lel'iglh VJ$ ua.1 

Full Lel'iglh Orin 

Heat T~at Min. Tom~t'r:Iture 

P.li1iR. 

~::.:;. '~.:~~~"' ..!' . ~~~{'~." '1'. ~;~;: ~ .. 
O.,},1~~!..f.' ~.ll~.~ ... ~ .... O:~1!4. I ~.O!l~ 

. iun i O.~S~ • O.Ql ~ ! 0.002 
1-'" ..•.••• 1 --- ••• - ------ ••• ~.-.- •••• - ••• - •••••

j... 1l ..1911.. ! .lJ?~~ ~I.IH~ .. : lJ:~04 
;. U:l.?S. ..I.. O.7J2 : ~HH~ . O.l).(f~ 1.. 
; .. 1l.!~ f....fJ •.~~~ .. l ... O..u?O .: O.~~ .1 

'!..'.[f) J.. .?:/l)S.. 'lc~:~:~t .... O.~~" .....l.. 
1510 . @ 5 ~~C81
 
YES i
 
YES .12!S OH i
 
YES 

s[ze . . ., . .. . NlA 

~.:;~i. .. ..:.·.~:.f~~·."
 
~:02? : .bY4~ 
O.(}J~ 
-....... 

o.O],n. 

0 <M'3 
• ••••••• 

O!>j~1 
lj().o'.l 
~'-~J: 
(,J,O~I 

~ ..oSJ 
~.li~Q 
IJ.04? .. 

. . . . .. '" .. " .. .. -. . - . . 
,We certify ll1at the product d!l5ctib~d above has been ManUfactured, Sampled, In:$pecle{) and lc$led In ntcortlance tQ the 

160D deg.rlles l"r~.(enced specU!~~r~l'iJ~). Wid .cermy lh~ .tM pr.?duct a~ / o.r order-, and is. In compl.J:mc-a YlllI~ a~l. r~~lre~ent~ QA 

QU-Crc.J~
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Oct. 27 2004 10:14AM P2FAX NO. :563 263 2857 FROM :Northern FIlter MedIa 

Northern Gravel 

Gradation Test Report With Sieve Chart 
001 Northam GravelPlant:
 

Product: 006 003
 

SAMPLE INFORMATION 

Sample 10: -1421448946 o Split Sample 

Date Sampled: 7/29/02 '12:25:00 PM Soq",ence: 

Data Completed: 7/29/0212:25:00 PM o RoumpJe 
Shawn Wagler Resampls Code: Sampled By: 
Shawn Wagler fJorehole 10:Tested By: 
Production Depth Top/Bottom:Sample Type: 

Notes:Sample Method: BaIt-Stream 
SAMPLE 11 *3 WELL PACKSample Location: 

Weather: 
Temporatura: 
Blend: 

GRADATION RESULTS 

Unit Moist Weiuht DryWIIIght Dvc.nt: W.lght Molat ." Decant ." 
528.409 

Weight Cum. Weight P.re9l1t ~rc.nt Spec Spec 
Sieve R.llllned R8tarned Ref.8Joed P-.lng Minimum Maximum Comment 

#4 (4.75) 3..4 3.4 0.6 99:4
 
#5 (4) 41.0 44.4 8.4 91.6
 

#(3 (3.35) 173.6 218.0 41.3 58.7
 
#7 (2.8) 163.2 381.2 n.1 27.9
 

iffl (2.36) 82.0 463.2 87.7 1~.3
 

#10 (2) 45.6 500.8 96.3 3.7
 
tt12 (1.7) 15.4 524.2 99.2 0.8
 
PAN (0) 4.2 528.4 100.0 0.0
 

1 0.1 

~5 

. \6 
"I 

~7.~ 

. 
• ~t2.. . . . . . . . 

T . . . . . p~1tN. . T 
. 

10 
.. . 

100 

o 

20 

60 

0.D1 
['10(ES): 2.262 D5D: 3.194 D6O: 3.375 D15A:l85: 0.629 ~ 1.492 



MEMBER, (fczystoncz 
ACILLAB 0 RAT 0 RI ES, INC. 

Accreditations: 
Iowa DNR: 095 
New Jersey DEP: [ADO l ANALYTICAL REPORT 
Kansas DHE: E-l0287 

Work Order: 14K0446 

Guy Lamar 
Northway Well & Pump Co. - Waukee 
100 N 6th St. 
Waukee,~ 50263 

November 24,2004 

Page 1 ~f 4 

Date Received: 11110/2004 8:04AM 
CoUector: Anderson, Marv 

Phone: 1-800-747-4575 
PO Number: 

Project: New Well Analysis
 
Project Number: 8509069
 

I Analyte Result MRL Method Analyst Analyzed Qualifier 
Matrix:Drink Wtr Collected: 11/09/0411:40 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11122/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15 :08 

0.5 EPA 524.2 GGD 11122/04 15:08 

0.5 EPA 524.2 GGD 11122/04 15:08 

0.5 EPA 524.2 GGD 11122/04 15 :08 

0.5 EPA 524.2 GGD 11/22/04 15 :08 

0.5 EPA 524.2 GGD 11I22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11122/04 15 :08 

0.5 EPA 524.2 GGD I l/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11/22/04 15:08 

0.5 EPA 524.2 GGD 11122/04 15:08 
81-122 GGD ] 1/22/04 15:08 
76-121 GGD 11/22/04 15:08 
79-121 GGD 11/22/04 15 :08 
82-122 GGD 11122/04 15:08 

0.5 EPA 524.2 TVK 11111104 22:39 
0.5 EPA 524.2 TVK 11/11104 22:39 
0.5 EPA 524.2 TVK 1111 1/04 22:39 

14K0446-01 New Well 
Determination 0/ Volatile Organic Compounds 
Vinyl Chloride 
l,l-Dichloroethylene 
Dichloromethane 
trans- I ,2-Dichloroethylene 
cis-l,2-Dichloroethylene 
1,1, I-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethylene 
1,2-Dichloropropane 
Toluene 
I , I ,2-Trichloroethane 
Tetrachloroethylene 
Monochlorobenzene 
Ethy Ibenzene 
Xylenes (total) 
Styrene 
o-Dichlorobenzene 
p-Dich Iorobenzene 
1,2,4-Trichlorobenzene 
Surrogate: Dibromojluoromethane 
Surrogate: 1,2-Dichloroethane-d4 
Surrogate: Toluene-d8 
Surrogate: 4-Bromojluorobenzene 

Determination o/Total Triha10methanes 
Chloroform 
Bromodichloromethane 
Ch lorodibromomethane 

<0.5 ug/I 
<0.5 ug/l 
<0.5 ug/I 
<0.5 ug/l 
<0.5 ug/l 
<0.5 ug/l 
<0.5 ug/I 
<0.5 ug/l 
<0.5 ug/] 
<0.5 ug/l 
<0.5 ug/] 
<0.5 ug/l 
<0.5 ug/l 
<0.5 ug/] 
<0.5 ug/I 
<0.5 ug/I 
<0.5 ug/] 
<0.5 ug/l 
<0.5 ug/l 
<0.5 ug/I 
<0.5 ug/I 

103 % 
104 % 
102 % 
103 % 

0.6 ug/l 
<0.5 ug/I 
<0.5 ug/J 

The results in this report apply to the samples analyzed in accordance with the chain ofcustody document. This analytical report 
must be reproduced in its entirely. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. 
MRL= Method Reporting Limit. 

Phone 641-792-8451 600 East 17th Street South 
Newton, IA 50208 

Fax 641-792-7989 



, (feystone 
LAB 0 RAT 0 R I E S, INC. 

MEMBER 

Northway Well & Pump Co. - Waukee 
100 N 6th St. 
Waukee, IA 50263 

Work Order: 14K0446 
November 24, 2004 

Page 2 of 4 

I Analyte Result MRL Method Analyst Analyzed Qualifier 

14K0446-01 New Well 
Determination ofTotal Trihalomethanes 
Bromoform <0.5 llgll 0.5 
Total Trihalomethanes (TIHM) <2.0 1lg/1 2.0 
Surrogate: Dibromofluoromethane 97.4 % 
Surrogate: 1,2-Dichloroethane-d4 91.0 % 
Surrogate: Toluene-d8 98.0 % 
Surrogate: 4-Bromojluorobenzene 90.8 % 

Determination ofPolynuclear Aromatic Hydrocarbons 
Benzo(a)pyrene <0.02 ugll 0.02 
Surrogate. Triphenylene 84.1 % 

Determination ofBase/Neutral Extractable Compounds 
Bis(2-ethylhexyJ)adipnte < I.0 ug/1 1.0 
Bis(2-ethylhexyl)phthalate <1.0 1lg/1 1.0 
Surrogate: 2-Fluorobiphenyl 72.7 % 
Surrogate: Terphenyl-d14 94.5 % 

Determination ofNitrogen/Phosphorus Herbicides & Insecticides 
Atra2ine <0.10 ug/1 0.10 
Simazine <0.10 ugll O. IO 
Alachlor <0.10 llgll 0.10 
Cyanazine <0.10 1lg/1 0.10 
Surrogate: 2-Nitro-m-xylene 94.5 % 

Determination ofChlorinated Phenoxy Herbicides 
2,4-D <2.00 1lg/1 2.00 
2,4,5-TP (Silvex) <0.500 ugll 0.500 
Dalapon <2.00 ug/1 2.00 
Dinoseb <0.500 ugll 0.500 
Picloram <1.00 ugll l.00 
Pentachlorophenol <0.200 ugll 0.200 
Surrogate: 2,5-Dichlorobenzoic Ac 70. 4 % 

Determination ofConventional Chemistry Parameters 
Alkalinity, as CaCo3 294 mgll 10 
Carbon Dioxide, Free, as C02 28.2 mgll 10.0 
Nitrogen, Ammonia 0.20 mgll 0.10 
pH 7.1 pH 
Silica, total 23.5 mg/l 5.0 
Total Organic Carbon 1.81 mg/l 0.20 

!?etermination ofPhysical/Conventional Chemistry Parameters 

Matrix:Drink Wtr 

EPA 524.2 
EPA 524.2 
81-122 
76-121 
79-121 
82-122 

550 
55-130 

525.2 
525.2
 
55-127
 
50-124 

507 
507 
507 

507 
60-128 

515.1 
515.1 
515.1 
515.1 
515.1 
515.1 
50-113 

SM2320B 
SM 4500-C02 C 
4500-NH3F 
EPA 150.1 
SM4500-Si D 
EPA 415.1 

TVK 
TVK 
TVK 
TVK 
TVK 
TVK 

JRF 
JRF 

EPP 
EPP 
EPP 
EPP 

EPP 
EPP 
EPP 
EPP 

EPP 

EPP 
EPP 
EPP 
EPP 

EPP 
EPP 
EPP 

SAA 
SAA 
SAA 
BNS 
SAA 
JRF 

Collected: 11/09/04 11:40 

11/11/04 22:39 
11/11/04 22:39 
11/11104 22:39 
11111/04 22:39 
11/11/04 22:39 
11/11/04 22:39 

11/12/04 18:53 
11/12/04 18:53 

11/17/04 12:28
 
11/17/04 12:28
 
11/17/04 12:28
 
11/17/04 12:28
 

11/23/04 11 :56
 
11123104 II :56
 
11123/04 1] ;56
 

I 1/23/04 11 :56
 

11/23/04 11 :56
 

11/17/04 3:27
 
11/17/04 3:27
 
11/17/04 3:27
 
11/17/04 3:27
 
11117/04 3:27
 
11/17/04 3:27
 

11/17/04 3:27
 

11/12/04 10:22
 
11/11/04 9:37
 
11/18/04 14:52
 
1111 0/04 IS: 11 1-03
 
11111/04 10:14
 
11/1 5/04 8:30
 

The results in Ihis report apply to the samples analyzed in accordance with the chain ofcustody document. This analytical report 
must be reproduced in its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. 
MRL= Method Reporting Limit. 

Phone 641·792-8451 600 East 17th Street South Fax 641-792-7989
 
Newton, IA 5020B
 



MEMBER, (feystone 
LAB 0 RAT 0 R I ES, INC. 

Northway Well & Pump Co. - Waukee 
100 N 6th St. 
Waukee,IA 50263 

November 24, 2004 

Work Order: 14K0446 Page 3 of 4 

I Analyte Result MRL Method Analyst Analyzed Qualifier 
14K0446-01 New Well Matrix:Drink Wtr Collected: 11/09/04 11:40 
Determination 0/Physical/Conventional Chemistry Parameters 
Conductivity 954 uS/em 2.0 SM 2510B SAA 11111/04 11:04 
Solids, total dissolved 590 mgll 10 SM 2540C BNS 11/11/04 12:39 
Solids, total suspended 14 mgll 2 USGS 1-3765-85 BNS 11 /11/04 12:42 

Determination o/Inorganic Anions 
Fluoride 0.2 mg/I 0.1 EPA 300.0 JRF 11110/04 12:08 
Sulfate 105 mg/I 1.0 EPA 300.0 JRF 11/1 0/04 12:08 
Chloride 76.1 mg/l 1.0 EPA 300.0 JRF 11110/04 12:08 
Nitrogen, Nitrite <0.1 mg/I 0.1 EPA 300.0 JRF 1111 0104 12:08 

Nitrogen, Nitrate <0.1 mgll 0.1 EPA 300.0 1RF 11/10/04 12:08 

Determination o/Total Metals 
Antimony, total <0.002 mg/I 0.002 3113B LKM 11/23/04 13:09 

Arsenic, total 0.005 mg/I 0.001 3113B LKM 11/19/04 11:51 
Barium, tota~ 0.295 mgll 0.010 200.7 RVV 11/1l/04 13:16 
Cadmium, total <0.0010 mgll 0.0010 3113B LKM 11/23/04 14:28 
Calcium, total 108 mgll 0.1 200.7 RVV ll/ll/04 13:16 
Chromium, total <0.005 mgll 0.005 200.7 RVV 11/11/04 13:16 
Copper, total <0.005 mg/l 0.005 200.7 RVV 11/11104 13: 16 
Hardness, Total as CaC03 401 mgll I 200.7 RVV 11111/04 13:16 
Iron, total 5.88 mgll 0.030 200.7 LAR 11/15/04 18:59 
Lead, total <0.005 mg/l 0.005 3113B LKM 11111/04 9:15 

Magnesium, total 31.7 mg/I 0.10 200.7 RVV 11 /11/04 13: 16 
Manganese, total 0.409 mgll 0.005 200.7 RVV 11/1l/04 13:16 
Mercury, total <0.00050 mg!l 0.00050 EPA 245.1 MAQ 11/12/04 12:11 
Potassium, total 2.4 mg/l 1.0 200.7 LAR 11/15/04 18:59 
Selenium, total <0.005 mg/l 0.005 3113B LKM 11/11/04 15:02 
Silver, total <0.020 mgll 0.020 200.7 RVV I 1/11/04 13: 16 
Sodium, total 46.8 mg/! 1.0 200.7 LAR 11/15/04 18:59 
Thallium, total <0.001 mgll 0.001 200.9 LKM 11/23/04 9:32 
Zinc, total <0.010 mgll 0.010 200.7 RVV 11/11104 lJ: 16 

Notes and Definitions
 

1-03 Analyte requires immediate analysis. Analysis perfonned upon receipt of sample at laboratory.
 

The resutts in this report apply to the samples analyzed in accordance with the chain ofcustody document. This analytical report 
must be reproduced in its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. 
MRL= Method Reporting Limit. 

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
 
NeWlon, IA 50208
 



MEMBER~ ~feystone 
LAB 0 RAT 0 R I ES, INC. 

Northway Well & Pump Co. - Waukee 
100 N 6th St. 
Waukee,IA 50263 

November 24, 2004 
Work Order: 14K0446 Page 4 of 4 

End of Report 

Keystone Laboratories, Inc. 
Kathy Van Zee 
Project Manager 

The results in this report apply to the samples analyzed in accordance with the chain ofcustody document. This analytical report 
must be reproduced in its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. 
MRL= Method Reporting Limi/. 

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989 
Newton, IA 50208 
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FORMATION LOG 

o 2 2 Br SandY clay 
From To Thickness Color Formation Description 

2 10 8 Br Fime to Med. Sand 

10 25 15 Or GJi8¥ 

25 27 2 Br Mecl. Sand 

27 38 11 Gr ClaY 

3-8 55 17 Gr Fine to Med SFmo 

Northway Well and Pump Company 

TEST HOLE REPORT 

Drilled for City Water Works City Cambridge, Iowa 

Location 50-feet east of well No.2 Date 10/20/04 Well No. 1-04 

Drilling method Rotary Total depth ~ 20 1 Hole size 6 3/4 I--'---- "--~~------

Drilling started 10/20104 Drilling Completed ]0/20/04 Static level
 

Casing dia., type and amount__~N~/~A,~ __
 

1--_1::...;0'::..:0~-+-_.=...10",-1~-t-_--",1~_-t'-:............,., ...... '~:'T)'~,-,-,Fw.:l-LY-~~'--,- "'-'......''-''"
1,::;G?,,-,l~r.....,\:r '-->.i .•----~-----------__i 
I

101 105 4 Gr Finp S.::lnn 

105 117 15 Gr (;l,qv W/or.<lVP] 
~ 

117 120 3 Gr rl.<lv WiT imp~tonp 



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

------

NORTHWAY WELL AND PUMP COMPANY
 
4895 8th Avenue 100 North 6th Street 
Marion, Iowa 52302 Waukee, Iowa 50263 
319-377-6339 5I5-987-4575 

WELL TEST DATA REPORT 

Customer City Water Works City Cambridge, IA 

Location 50' east of well #2 Well NO._3.L------------ 
Size Casing_8_'_'__--Total Depth~9_8-!----Constructiongravel pack 
Pump Make Goulds Model No. No.of Stages ·3
Diameter 6" Tolal Setting 80' Air Line Length 80'
MeterUsed Sparling 4" Static Level 30'

TEMP. DISCHARGE 

OATF. 

111. 9/04 
TIME 

6:00am 
6:01 

h·n? 
6:03 
h,nlJ. 
6:05 
6:10 

6:15 
6:20 
·6: 25 

GPM 

0 
280 

?An 
280 
'JAn 
280 
280 

ZAn 
2.80 
280 

P.I 
0 
45 ' 
4') , 

45' 
lJ.c,' 

Il5 ' 

45 ' 
45' 
45' 
45' 

n.D. 
0 
15' 

1 " ' 
15' 

1 " ' 
IS' 
15' 
1 ') , 
15' 
IS' 

sr. 
0 
18.6 
, A ~ 

18.6 
18.6 

18.6 
18.6 
18,6 
18.6 
18.6 

P.S.l nr-:~rn II)llC1N 

clear' 
no sand 

(..·'J,n 
6:45 
(1:00 

?An 
280 
280 

4h' 
46' 
46' 

111' 
16' 
16' 

17.5 
17 .5 
17.5 

A·nn 
9:00 

?AO 
280 

46' 
46' 

16' 
16' 

17.5 
17.5 

1 n, nn 
11:00 
12:00 

ZAn 
280 
280 

4h' 
46' 
46' 

1h ' 
16' 
16' 

17.5 
17.5 
1/. : 

1 • nn ... m 

?·nn 
'J An 
ZAn 

4(,,' 

46' 
16' 
16' 

17 . " 
17." 

11/9/04 
Z: OOpn 

S.W.L 
46' 

Recov ry 
2: 0"5 30' 

2'01 
2:02 
2:03 

32' 
31' 
Jl 

2'04 I 31' 



NORTHWAY WELL AND PUMP COMPANY 
4895 8th Avenue 100 North 6th Street 
Marion, Iowa 52302 Waukee, Iowa 50263 
319-377-6339 515-987-4575 

WELL TEST DATA REPORT 

PAGE-2

Customer City Water Horks 
Location 100 I east of plant 

Ci~ Cambridge, 
Well NO._-=2'--

Iowa 
_ 

TEMP. DISCHARGE 
nATE TIME nPM PJ nn S.C P~T OFS(:I< II-' nuN 

11 Iq 1M.. h·nn",m 'H, I 

6:15 ho t. -q" 
6:30 31' 
h·f.r:; 

7:00 
8:00 
9:00 

~ 1 r .1" 

111' -2" 
31'-2" 
31 r 2" 

10:00 
11:00 

31'--2" 
31' 2" 

17-00 :1.1 I _? " 

1; OOnm 31'-2" 
2:00 31' 2" 

Recover." S. H.I. 

? -00 
2:10 
2:30 

1~1 ' ·1" 

30' 2" 
30 ' 
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