SIGN IN SHEET

Pre Conference RFQ Replacement of Well #10
Thursday February 20, 2014 @ 11 am with Site Visit to follow

Name

Company

Email

Phone

Anthony Urbano

GZA GeoEnvironmental, Inc

anthony.urbano@gza.com

(401) 421-4140

Robert P. Sims

CDR Maguire, Inc

robert.sims@cdrmaguire.com

(401) 272-6000

William Nunnery

Weston & Sampson

nunneryw@wseinc.com

(978) 532-1900

Peter Calderazzo

Dewberry Engineers

pcalderazzo@dewberry.com

(617) 531-0748

Joel Frisch Northeast Geoscience Inc jfrisch@ngeo.net (978) 365-9045
Michael Ohl Comprehensive Environmental mohl@ceiengineers.com (508) 281-5160
Greg Smith Wright-Pierce Engineering greg.smith@wright-pierce.com (603) 748-6390
Tom Simbro Wright-Pierce Engineering tom.simbro@wright-pierce.com | (401) 383-2276
Tim Thies Pare Corporation tthies@parecorp.com (401) 334-4100

George Palmisciano

Pare Corporation

gpalmisciano@parcorp.com

(401) 334-4100

Tom Nicholson

C & E Engineering

thicholson@ceengineer.com

(401) 762-1711

Bob Ferrari NWSI - Northeast Water Solutions, Inc [rferrari@nwsi.net (401) 667-7463
Larry Anderson NWSI - Northeast Water Solutions, Inc |landerson@nwsi.net (401) 667-7463
Chris Cabral Crossman Engineering chris.cabral@crossmaneng.com | (401) 738-5660
Jim Vernon Nobis Engineering jvernon@nobiseng.com (603) 224-4182
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PO BOX 113

y ECOTONES, INC. FAST GREBNWICIL N 03818

ENVIRONMENTAL CONSULTANTS FAX 401-256-5191

Bradford J. Travers, Senior Project Surveyor April 18, 2013

Waterman Engineering Co. Project 13020
46 Sutton Avenue
East Providence, Ri 02914 Brad@watermanengineering.net

RE: Freshwater Wetland Letter of Findings
Town of North Kingstown Pump Station Post Road, AP 11-D Lot 35, East Greenwich, R

Mr. Travers:

Ecotones, Inc. has completed the freshwater wetland delineation for the above referenced property. The
inspection was performed in accordance with the State of Rhode Island Department of Environmental

Management (RIDEM) Rules and Regulations Governing the Administration and Enforcement of the

Freshwater Wetlands Act, December 2010 (Rules).

Inspection and delineation of wetlands on the property occurred on April 1, 2013 under partly cloudy
conditions. A river as defined in the Rules was identified and delineated as the A-Series (flags A-100 to A-

118). A 200-foot riverbank wetland extends from the edge of this blue-line river, Hunt River. An Area

Subject to Storm Flowage (ASSF) enters the river in the vicinity of wetland flag A-116. This ASSF has been
delineated as ASSF-A1 through ASSF —A3. There is no riverbank associated with this ASSF as it originates as

road runoff and enters the property via concrete culverts.

The subject property is located within a Special Flood Hazard Area (SFHA) Subject to Inundation by the 1%
Annual Chance Flood - FEMA Zone A (FEMA, 2010). FEMA Zone A is defined as no base flood elevations

determined (FEMA, 2010},

Vegetation observed within the wetland was limited to shrub vegetation growing on sediment deposits
(sand bars} within the river. This vegetation was dominated by red maple (Acer rubrum) red-osier dogwood
(Cornus stolonifera) and winterberry (lex verticifiata). Upland vegetation was a mix of hardwood species
and included, but was not limited to, the species listed in Table 1. The expected frequency of occurrence

(Indicator Status) of each species in wetlands is also provided (Reed, 1988 and US F&W, 1997).

Ecotones, Inc. Page | of 3

www.ecotonesing.com




April 18, 2013

Bradford J. Travers, Waterman Engineers
Project 13020

Letter of Fndings - Freshwater Wetland Delineation
Town of North Kingstown Pump Station Post Road, AP 11-D Lat 35, East Greenwich, Ri

Table 1. Species observed in upland.

Strata Common Name Scientific Name Indicator Status
Tree Fraxinus americana white ash FACU
Tree Acer rubrum red mapie FAC

Sapling/Shrub ionicera tatarica ~ honeysuckle FACU
Sa pIing/Shrub Rosa mulktiflora multiflora rose FACU

The soil on site is classified in the United States Department of Agriculture {USDA), Natural Resources
Conservation Service {NRCS) Soil Survey Geographic {SSURGO) Database for the State of Rhode Island:
Bristol, Kent, Newport, Providence, and Washington County (2010) as Urban Land (UD). Urban Land is not

listed as a hydric soil in the hydric soil database.

Wetlands and their positions can vary through time as a result of changes in hydrology, seasonal variations,
and/or site alterations. No long-term monitoring or lab analyses have been conducted. Accordingly, the
results are limited to the observations on and valid for the specific date of the evaluation only. All
evaluations and delineations are subject to review and/or verification by the RIDEM and Federal agencies.

The edge was delineated along the apparent high-water mark of the river, which at times may vary.

If you have any questions regarding this letter or require additional information, please contact us at your

convenience.

Sincerely,
/é_; B

Kevin Fetzer, PWS, Principal Biologist/Soil Scientist
kfetzer@ecotonesinc.com

13020_FW _LOF.doc.docx

Ecotones, Inc. Page 2 of 3
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April 18, 2013

Bradford J. Travers, Waternmon Engineers
Project 13020

Letter of Findings - Freshwater Wellond Delineation
Town of North Kingstown Pump Station Post Road, AP 11-D Lot 35, East Greenwich, R

REFERENCES CITED:

Federal Emergency Management Agency (FEMA). 2010. Flood insurance Rate Map, Kent County, Rhode
island, {all Jurisdictions). Panel 138 of 251. Map Number 44003C0138G. Effective Date December 3,

2010.

Reed, P.B. 1988. National list of plant species that occur in wetlands: Northeast (Region 1). U.S. Fish and
Wwildlife Service Biological Report 88(26.1). 111 pp.

United States Department of Agriculture {USDA) Natural Resources Conservation Service {NRCS). 2010.
Web Soil Survey. National Cooperative Soil Survey. Soil Survey Area: State of Rhode Island: Bristol,
Kent, Newport, Providence, and Washington Counties Survey Area Data: Version 7, Dec §, 2010.
http://webscilsurvey.nres.usda.gov. Last accessed: March 20, 2011.
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MONTH

2004 PS 10
2005 PS 10
2006 PS 10
2007 PS 10
2008 PS 10
2009 PS 10
2010 PS 10
2011 PS 10
2012 PS 10
2013 PS 10

JAN

287,000
13,951,000
16,254,000
17,539,300

0
16,540,000
24,380,000

730,000

0

FEB
1,918,200
17,859,000
12,046,800
429,000
1,026,900
0
12,569,300
17,913,400
640,000
0

MAR
1,658,000
13,379,700
6,916,200
19,387,000
113,000
0
13,559,900
7,900,000
885,900
0

APR
7,376,100
41,409,600
0
12,660,000
0
11,305,900
19,970,000
6,831,300
415,700
119,700

MAY
7,487,700
26,108,100
15,319,500
73,000
0
19,073,600
36,430,000
0
544,800
2,560,000

JUN
9,714,200
49,786,000
17,845,500
457,000
0
18,030,000
39,709,900
0
586,400
206,700

JUL
50,741,100
55,386,900
20,559,000
35,886,000
14,700,600

9,900,000
48,220,100
0

458,800

0



AUG
4,339,000
61,568,900
24,717,600
33,701,000
24,192,400
23,140,000
42,472,000
0
30,300
0

SEP
33,643,800
51,566,100

7,791,800
27,389,000
3,050,000
27,167,300
33,012,300
1,061,700
0

0

ocT

25,345,300
2,696,000
18,941,600
29,447,400
16,226,000
12,129,100
26,275,700
7,511,400
0

0

NOV
23,879,100
0
19,459,800
22,227,400
15,864,000
12,936,900
23,297,500
11,923,500
0
0

DEC

20,304,700
0
19,256,200
11,100,900
5,967,700
7,139,100
24,530,900
4,084,300
0

0



FROM (LAYNE CHRISTENSEN CO FRX NO. 978 937-2252 Oct. 23 28@1 @1:97PM P2

Layne Christensen Cbmpcmy

16 Commercial Drive, P.O. Box 300 » Dracur, Massachusetts 01826 & Phone: (978) 987-2242 » Fax: (978) 957.9959
Septembaer 4, 2001

Mr. Bob Silvia

Process Englneers & Constructors, Inc.
158 Knight Street

Warwick, Rl 02886

Re: Well Redevelopment Report - North Kingstown, RI Well #10
Dear Mr. Silvia,

We have completed the chemical treatment and redevelopment of the North Kingstown Water Dapartment's Well
#1Q and offer the following report for your review.

Redevelopment Proceduras

The redevelopment of Well Na. 10 included a combination of conventional chemical treatments and mechanical
surging and pumping. Chemical solutions including Muristic Acid/QC-21 Well Cleaner, Sodlum
Hexametaphosphate, and Calcium Hypachlorite were used in the medevelopment process. Each solution was
injected Into the screened srea of the well, forced into the formation by the addition of waler and sumed for several
hours prior to being pumped from the well while surging. Al chemicals were pumped fo @ temparaty holding tank
end neutralized prior to discharge on site. Coples of the newutralizetion records ara ettached for your reference.
Upon complation of each chemical frestment a brief capacity tast was completed to monitor the progress of the
rehabilitation. The results ot this testing are presented below:

2001 Eeqevelogment Dag - Nom Kingsgawgi Ri Well No. 10
FLOW PUMPING DRAW SPECIFIC

EVENT 8STATIC RATE LEVEL DOWN CAPACITY | % INCREASE
{feat) _{gpm) {feet) ) {gpmifi)
Pra-c:Iaaning 9.45 1,058 19.58 10.23 103.23 -
Acid/QC-21 12.20 399 18,15 3.95 101.01 = 2.16%
Phosphatas 12.20 412 15.40 3.20 128.76 + 24.72Y
Ghlarine 12.6D 409 18.70 3.10 131.83 + 27.80%

The Pre-Cleaning Data was taken from a December 5, 2000 flow test conducted on the well by LCC as part of the
Town's annual mainlenance and inspection service. While the well wes in relatively good conditian prior to the
radevalopment, the clesning process incressed the oversl| production capacity of the weil by approximately
27.80% from 101.01gpmi/ft @ 398gpm to & final level of 131.93gpmift @ 408gpm.

TV inapaction Services

Once the pumping equipment was removed from Ihe well g closed cireuit TV inspection wes conducted to evaluate
the condilion of the weli screen and casing. This pre-cleaning inspection found the well to be encrusted with
minerei deposits throughout the entire length of the well. Although the amount of deposition made = complete
visual inspection of the screen and casing difficult, it was evident that there were no structurai defects in the
setting.

After the redevelopment pracadures were completed s post-cleaning inspection was conducted, This inspaction
clearly showed fhe effectivaness of the cleaning effort as a substentlal amount of the build up noted during the pre-
cleaning Inspaction had baen removed. All components of the screen and casing appeared to he intact and
structurally sound. Through the inspections we were able to verify the construction ot the well as 8 12" x 107.5'
deep weli equipped with 38' of 8" diameter stainless steel wire wrap screen,

A VHS copy of the inspections is included with this report tor your records.

@@ _— e



FAX NO. 1978 937-2252 Cct. 23 2081 @1:08PM P3

FROM LAYNE CHRISTENSEN CO

Pumping Equipment

As stated In the previcusly submittad Pump Inspection Report the existing eguipment was found to be in relativel
good condition with the excaption of the pump bowi assembly. The 12", 9—313195 Deming Bowl showed signs n\f’e g
waar on all surfaces. The recommendation offered was to overhau! the existing bowl, inciuding new bowl
hushings, collet assemblies, impeller shat and machine work on the cast iron bowls, or simply reptaca the unit
complete. At the lime of thig Teport we understand that the Town is working with their angineenng consulfents ta
determine the fina} design conditlons for the proposed new bow! assambly.

Wae trust that you will find this report complete, however. i ! i iti
! ] . + it you have any questions or raquire additional
information, please contact our office ot (978)-937-2242. ya !

Thank you for your considaration.

Sinceraly,
Layne Christensen Company

Wtomes- §hdyhrr

Thomas 8. Hydro
District Manager




FROM LAYNE CHRISTENSEMN CO FAX NO. 978 937-2252 Now., 29 28Q1 B3:58PM £3

Layne Christensen Company

Date —L. 1125/
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NOU-18-2083  13:29 FAY, SPOFFORDE THORND I KE Bl 221 1886 P.gz2s82

*
ayne Christensen Company
16 Commercial Drive, P.O. Box 309 * Dracat, Massachusetis 01826 » Phone: (978) 9372942 + Fa (978) 0372252

November 10, 2003

AR R
Mr. Rabert Silvia S J(f
Process Engineers & Constructors, Inc. : e
159 Knight Strest
Warwick, Rl 02886

Re: North Kingstown, Ri Wall #10 Pumping Equipment
Dear Mr. Silvia,

We have received and reviewed Fay, Spofford and Thomndike's response letler dated October 28, 2003. While we
disagree with their determination that Layne bears full responsibility for the current situation at the Wall No. 10
station, we are prepared to work with the Town of North Kingstown, as we hava many times previously, to remedy
tha problemn to their satisfaction.

Recommended Solution

Upon further review of the pump performance data and a consultation with the pump manufacturer, we da not
believe that replacement of the column shafting is the solution fo the pirablem. The existing shaft is 1-13/16-inch
diameter within tha 8-inch diameter column pipe. As the current configuration results in a friction loss of over 10-
feet over the length of the column assembly, installation of a larger diameter shaft would only result in additionai
losses. Instead of cancentrating on the shafting we propose to remove and modify the exigting pump to enaple the
unit to perform befter under actual system conditions. The modification to be completed includes replacing the
stainless steal impeller shaft and adding a sixth stage io the pump assembly. The addition of the sixth stage will
provide sufficient additional head, approximately 40-faet, while remaining within the 200Hp rating of the existing
motar, to allow for a more liberal adjustment of the impeller haight, theraby negating the affects of the suspected
shaft stretch. Upon instalfation of the madified pump, field testing will be completed to verify perfarmance.

At this time Layne is prepared to provide the labar required to remove, modify, reset and test the pump atno
additional charge to the Tewn. . The only addifional cost to the Town wauld be the cost of the additional stage,
$930.88. We believe this fo be a reasonable request as it can be argued that the original replacement pump bowl
design should have included six stages to satisfy the updated systemn design requirements.

Once we receive written notification that the propased modifications have been accepted by Fay, Spoffard and
Thorndike, the materials wilt be ordered and a schedule for complation of the work discussed. We anticipate that
delivery of the malerials from the factory will take 1 to 2 weeks from the date of order.

We trust that you wili find this repaort complete, however, if you have any questions or require additional information
please contact our office at (878)-937-2242, :

Sincerely,
Layne Christensen Company

‘ﬂ»& hza.-;zp—-a,_?, /“/4;.«’ r_Zfr—-‘-

Thomas S. Hydro
District Manager

TOTAL P. 22



FROM SLAYNE CHRISTEHSEN C0 Fas MO, 1978 I37-2252 Mow. @9 2081 1133280 P

ir;aynn Chriglanesn Company \ Coulde Turkine Burmp Calsciion ver §.043
horriag Hydro THOBA
Narth Kingstown Well No, 10 PUMP DATA SHEET
. Goulds Turbing 80 Hz Salectonflle: (untited)
Curve: 11384 Catalgg.  TURBGOMPL v 1.8.1
Basign Polnt Flow, 2400 US gpm Fluld: Water Temperatyre: 80 °F
Head: 250 #t e
Pump:  TURBINE - 1800 Size: 120WHO; (8 stopes) :’;‘::jfgx;lf: ‘{’)Pz S
Speed: 17588 M i 78875 &
peed: 1763 rpn Dia: 78575 Atm prassure: 14.7 psl,
Limtte: Tompersiure: - °F Sphsre size: D81 In PEHa: - ft
Preasure: 526 paig . Powsr: -— thp NPSHa: -
. : o Plping: System: ~w
e Speed: R L —
Spacific Spae NE. 3780 Nsg Suction: - in
Vertical Turbine: _ Bow! Size. 11.6in Max Lateral: 0.8 in Discharge: - In
Theust K Factor: 23
dotar: 200 hp Spesd: 1800 Feame: 4477

NEMA Standard TEFC Entinsurs
sized for Max Power on Design Curve

Sucticn Size-10" Discharge Sizes-8" 10"

amve DEtE PO ~ove it ‘ E
Ao.d O S Y
P Eiow: 2900 US gpm 00 ! 41
B Hoad: 253t 2201 .
B effe21% ‘ i
Power: 183 ohp 240 >,
NESHr 27.4 1
160} e
- Dagige Curvg - a i :
Ghiutol Hoge: 385 A BOL o me o e e i I d
Shutoff dF 167 pai f
Min Flow: - US gom o w e
BEP! 82,9% off B E {
: B 1929 US gom vl . .
NOL Pwr: 1€8 bhp 2R I S I SR N B
@ 2177 US g ; f
P i : )
- Mu Sy - A e -
Max Pwr 189 bho o [
8 2200 UB gpm US gpm 250 520 54 oen 1260 1600 1780 2000 2260
s PERFORMANCE EVALUATION
Flow Spend  HWaad Fumg  Power  NPSHe Motor  Motor Hratyr  Cost
USgpm il Yot bhp f 5uft L KWNh
2520 Flow Rate is Qut of Range for this Puna
2500 1760 283 g2t 183 27.4

1680 780 295 8.5 158 22
1460 1789 315 849 185 8.2
840 - 1760 345 &£7.3 159 i



Christensen Pumps

Performance Test Results

North Kingstown, Rhode Island Well No. 10 Date: 10/22/02
Readings During Test
POINTS 1 2 3 4 5 8 7
PSSt 182.50 178.80 136.20 141.70 112.90 104.10 81.10
Disch Ft 421.58 413.03 314.62 327.33 260.80 240.47 210.44
Elev Ft 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Vel Ft 0.00 0.03 0.14 0.32 0.58 0.66 0.76
Pipe Fric 0.00 0.00 0.02 0.03 0.06 0.07 0.08
Pump Hp 203.07 153.97 137.22 160.81 174.50 176.50 175.93
Input KW 161.00 121.00 108.00 127.00 137.00 139.00 138.00
Amperes 235.00 196.00 184.00 203.00 215.00 215.00 215.00
Test Data Recorded At Test RPM
RPM 1798 1798 1797 1797 1797 1797 1796
GPM 0.0 480.0 1040.0 1580.0 2130.0 2280.0 2440.0
TDH-Feet 426.6 418.1 319.8 332.7 266.4 246.2 216.3
Pump Hp 203.1 154.0 137.2 160.8 174.5 176.5 175.9
Pump Eff 0.0 32.9 81.2 82.5 82.1 80.3 5.7
Test Data Converted to Customers RPM
RPM 1770 1770 1770 1770 1770 1770 1770
GPM 0.0 475.0 1020.0 1580.0 2100.0 2250.0 2400.0
TDH-Feet 413.4 405.1 310.2 322.8 258.5 238.9 210.1
Pump Hp 193.7 146.9 131.1 153.7 166.8 168.7 168.4
~ Pump Eff 0.0 32.9 61.2 825 821 80.3 5.7



' ‘ NO.438,, P2
1 OCT.24.20027, 1137PM  GOULPS PUMPS 9@1 795 5462 N ZB18 R
e vanstensen Pumps
Performance Test Resuits
CUSTOMER: LAYNE DRacyT . o 3.0, NUMBAR: 460378
CUST pro; 890878 ITEM: DATE: e
- —'-":‘-W Ty
T——r T-:— CONDITIO ) TR
. PUMP N 1 SF, GR: 1.00 BOWL TDH; 2500
PP TYEE; DT VISG. S8 bord PUNP TDH; 0.0
PLUMP MOBEL: 12DHHO WATER TAMP (F); 5+ REQ GPM: 2100
ETAGES: g WITNESSED: N MAX GPM: 2400
AP, MATL; 1102 MOTORSM:  YO270280R-1 EFPICIENCY%; 82.0
1ST IMP. DIA: 7.1 18T IMP, QTY: § TEST RMM: 1785
ZND VP, DiA: 0.00 2ND MP, QTY: o] TEST MOTOR; 800 HP
CUST RPM: 17 ,TRQ METER: 18 TEST LINE; 2
CUST Mp: 200 THETER BY: ERIC C2RpA CURVE RpM: 1770
READINGS DURING TEST
POINTS 1 z ' 3 £ 5 8 7
PS) 182.8 178.8 136.2 141.7 128 104.1 ) "M
DISCH. BT, 421,58 41305 31482 32733 280.80 240,47 210.44
ELEV. FT. 500 500 - §.00 £.00 5.00 5,00 Koo
. VEL. ET. 0.00 e 0.14 4 0.32 058 0.66 0.78
PIPE FRIC, .00 0.00 ao2 o.03 0.06 0.a7 0.08
PUMP HP 20307 183,87 137.22 180.81 174.50 17880 175.9
. INPUT KW 181.00 121.00 102.00 127.00 137,00 138,00 138.00
AMPERES 235,00 188,00 184.00 203.00 215,00 215.00 ) 215.00
WBMT,ON - - - - L] - -
M R gy i-ee- S . =TI o]
TEST DATA RECORDED AT TEST RPM .
RPM 1798 1798 1787 187 1787 1757 1796
GPM o 480 1040 1680 2130 2280 2440
TOH-FEET 4266 418.1 103 3327 260.4 248.2 2583
PUMP Hp . 2031 154.0 137.2 140.8 . Y148 1785 1755
PUMP EFR 0.0 T 81,2 825 821 80,3 75.7
. = e SR — Cev—— SR N
TESYT DATA CONVERTED TO CUSTOMER RPM
RFPM 1770 1770 1770 1770 17770 1w 7
GFM 0 445 1020 15680 2100 ) 2250 U400
TDHFEET 4134 408.1 3102 228 2588 238.5 270,17
PUMP HP 1837 14638 1311 153.7 166838 1847 168.4
PUMP EFF 0.0 ms §1.2 825 821 202 5.7
EMM_ T —— Y —— R —— - —
Certified Test Results
By:
Tithe:
. Date:

S e
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NOU-Z7-2002 15531 FST BURL INGTON =
~ayme Uhrestensen Company 9\"52_—-&

—_—e e ‘
16 Commercial Drive, P.O. Dox 309 » Draeys, Massachusens 01895 « Phone; (978) 937-224% & Fap (978) 987.3953

November 11, 2002
Mr. Rabart Slivig ,
Process Engineors & Consmctcm, Ine.

159 Knight Straat
Warwick, Rj 02888

Re: New Wa Pump installation @ Well 10 - Nonth Kingstown, Rj
Dear Mr. Sivia,

We are in racaipt of the "Review of Submittey Pump Date” fax from Fay, Spofford & Thomdike, inc.
and have prapared the foliowing information in ragponse,

1. A dimensianal diagram of the PIOposed naw pump bowd is attached. Asthg existing
dscharge head is to be reused no drawing will be provided.

2. A co;:‘y ;f the Operations and Maintanance Manual for the Christensen Pump is
attachad,

3. The axisting dischargs haag i equipped with & standard packed stuffing bax.

5. Upon_revlewing the possible Selactions for the repiacement bowl tha 12DHHO, an
open impeliar unit, provided the highest efficiancy over g range of flow ratgg including
tha design paint of 2,100 gpm @ 250' TDH,

Wa trust that the infarmation Presentad is Compiete, howaver, If FST or the Town requira additionaj
infarmetion piagse contact our office 8t 878-937.2242

Plc_sase note that while the PUMp bowt has bean constructed and tastad it will not be relsased for
shipment from the manufacturer ung 5 written accaptance has bean received from FS8T,

A final scheduje for instailation of the bow] can be discussedq oNce we racaiva the bowd in our yard.

Sinceraly,
Layne Christensen Company

e S Mg,

Thomas 3. Hydro
District Manager




P.dd- 1

7812291115

FST BURLLINGTON

15: 32

?é NN
=
Data

NOU-27-2002

3

pany
R

-

Ty s e niSer ORI
T

L4

g i B a.
& ] K e ~4 ,l...
el
QAN
S L
A Y

Oy E

NRSARAEE I
. H i S T
RARELRENE
i TN
e e

!
[

| Y

RN
L
-m. ~ ' >
U
LAt
P T
N AV
. .”.& ) .L. ﬂ
N A
3 Pl
T
s w i m|
: :
- - ;
a 1 b
1 - .
! 14
. -1
i H




7812231115 P.E5/14d

) . . T T meweEpELy
Engineering Data |

FST BURL INGTON

NOU-27-2B02  15:32
A division of “HN6
ne Effective Janvary 1, 2000 - -

Leyna Christensen

- — LT QrL ONE 5Tg SHaF ¢ LENOTH o~

14.00 G | 2 : L3
1 o

£.00 !..__ L1

Qit Luse / A
‘.” .gr_‘b ’

1) N L rrf,";;-‘r‘lj,m ’;

WATER Luge H

’——wm..__ﬂ_oo

LD e

LB w/L one STAGL ghaAPT LENGTH

Turbing Machanical Bowy Daty

Wedai LU Acromily Langin g::’t" Fior | Bowi | Rowt Avaitadly | Lalump Rutilon
- rance; 0.0. | Ghoh | Linazhan Plpe | Fige e

ot [Optiona)) Dpaa
Y “!'—‘}ﬂ“]*‘ L'}l‘ Rl El X T o/ o | s | gy Ehuﬂfﬂm

YON  (284[135]5 157025 838162513057 ] 30881444 {706 [113m 1475] 1400 |30 ] .80 1004897 .58 | a SECREEEN
1% |2.64]125]763 155 539 5.38 3081 [av.50] 2.0p 4091663 )1275] 52y 1vep 195 /1.00-189] 810 [ » | 165 | 225 | 52
1004 284125 519) 663 | A [254] 25 0 B3| A (588 79y 850) 788 J o950 |15 1.80-1.50] 4468 T R | a3 175 | 78
UAS 1294 ] 1257518 00 .09 |5 55 231313644 054 [ 475 5 25 [12 76] 5y 250 | 150 [100150] 68 |y o 185 | £ ]
10W4 tesd[vesTs sal7es 91915082713 3.2 190 /513883 1y & 00 ] 850 .50 [1.001 50 408 8 125 ] 1m0 | 55
1L 3s0[1.00]575 o 10.13 5,83 | 30.25 | 33,50 | 068 (53 T50e (2131 5es 17100 .83 [1.001.59) 5810 a1p 200 | 285 | ay
DR Jer3/213 1575 noo 138 256313825 ] ik 3.0 553 08 813 [v1.50] 168 [1.007 55 5830 { NA 216 | 23 Togs
WA 1350 ]1.00] 575 [g7s Y203 5.69 1 26.38 [ 37.63 | n.o 538525 32.13] 950 1100 188 11.00-189] 543 228 | 25¢ | gg
12 41372137575 e 10.381 .89 | 3283 [ 40 25 L8 14.38 1825 112 v3] Eon 11.75{ 1.88 | 1.00-1.68] 5819 890 § 283 | 285 | 14
e S TR ATy X $.75 11,251 .60 [ 0.0 | 33,25 1098 { 2,50 | 4.00 1526 a1 19.00_J11.60) 1.84 | 1.46-1.54 B8 10 [ 275 | amy 128
12PR 14331 NA Tass o 3131 8.00 13375 43, ea 288 [ 4001525 o val Sang VTS 1.94 ) 100984 10 T w |25 10 [ 7op
WA 1413[213 (575 8.00/5.75 | 628 | 2800 37.50] 1.00 [388 .25 1213) 200 J11i5p] 1eg [1.00-1.26] 5075 5 1240 {285 | 35
2R __[413{213(575 sgp 10.38/9.88 [ 35 8 38.50 | 038 {438 g 55 1213 800 0] 1ee 1003561 8619 | 8 | osp 75 | 95
2E 1433/ 8A 575193 10.13)5.56 /32,00 3943 T 7 55 5561825 112.13) a6 [i298 184 11.00-19¢] 810 | 30 315 | 380 | 150
134 13331300 9o Tasp WA 1700 131,98 143 25 Ni& | 550 1150114 75] 769 [13.58 | 1.8¢ [1001.5¢1 30012 NA_| 374 | 450 | 1gq
04 3.13]300 0500 13.25020.76110.75( 37,00 | 4 ag 588 538 132515 50] Te o (137 2 219-218) 10.2 | 17 ] e 430 | s6p |
ME_ [ES0[ N [1agp 13.63/11.00/11,00] 4p 25 5325 (375 [3 75 1138 13.75) 1200 [14.00] 219 [1.19-219] 70,12 101 493 | 588 | Tgs
W _|5.50 N 1350073 63 11.89001.00) 4028 (325 T2 7% 3.75 11.3613.75] 1200 ] 1a.na 219 {1983 15] 10,13 Y0 | 483 | sea | 155
MBI 131313007955 1y 500v0.3 S28 13175 [438Y] 313 [5 95 Targ a.gofv000 Tvias] i of ] 1.00-184/8.1012] 19 ] 20 ) 425 s

gw Gimansiom are n inghpy rd welphts in tbe. )
BIERYEd on nexf nage.

PRINTED I 54, 14-4



78122391115 P.@9-19

im0 engimeermy Date 2SR
Effective January 1, zaaa

:?-Drf%-"’sr Suction Bogl - sl 4o
2uc iz RBowl

o LT O/ ONE STC SHaFT LEneTh d,e.:a{) LJO.H

L L - 0

e
A ]

OIL tuee

o

'lqil1j‘

= g 0 o

Wy T‘ER LUBE

e T iy

.00 LO I—-

I L6 WL ong ETACE SuaFr7 LENGTH

———— g
: Sacfvm RBell - SMd 4o ydot L ~— X -
Turbine Machanipsy Bowl Dats "ok ot

Hetal ummumumgm ainalll [P0 P Py [ p— Sustin
b mmj Cieeenars) 0.0, | gron Usnhak | pipy Fips

00N 1254 (128 1579 928 Tass 5251306338, au[ 3¢ | 706 .381a.75] a0 T5gs 2 R NN Y I
WL 284126 78 RS/ 038 [958 | 308 4150 400 1400 883 12.75] psp .50 1 1.8% [1.00-1 50 310
IOBA (204125781 883 WA (394125 0z 3231 ) WA (580]7 28 ES0] 280 fas0] 150 1003501 468 | nm
108 (2387125519 440 (550 | S.86 | 28.93 | 38,04 08¢ 1475|825 bz s TEc | 880§ kg LOHSGf pn | g
T2 {284 [1257515 2891815 508 213735381100 [ 513 BEIN125 200 | aso 180 11.00160] 588 [}
l_J!C 35011.00]575  g.a8 AR.13]5.03 | 3025 | 57.69 1 908 ;528 1825 1273 800 {11.00] 188 | v.on 8018810 | 815 | 240

1IRA 1413713 575 | 800 205313625 LA ) 8.00 1553 [1n.ed 833 I11.86] 189 f 1.00-1,89 8810 | na
23.38 1 37.63 [lB! [5.38 1 8.25 1213 850 [11up 1.88 [ 1.00-v.89 a8 | g 229

Mwa  f3s0fvapis7g &7s .
26 1413]273]575 11.56/10.35 3263 | qp 25| 1088 14.38 (o5 1o 12 200 I 1198 189 [100-1.63] aB.10 810/ 283 | 235 [ 724
Y208 j41312130575 11257 g, 33.25(40.89 1250 ] 400 8.2 11293] 1300 1160 1.9¢ 1 1.00.1.8¢] 8410 ) 0 1275 | ugp 128
(- J2R (4131 A fg25 has B.13/8.00 12375 | 4328 2.88 14.00 {625 a1z N 11751 184 1100 e 18_1 16 [ 285 [ any 120
2 4sT2v3]57s 9.0010.75 | 5.68 | 29.a8 2250 1,00 [2 00 ] g.23 1213 8% Tnel ey 100168 | ey | & 240 ] 285 | a5

2/ 43372190575 Tagp 10.38) .80 [30.81 ] 3065 0.89 14.38 [£25 2 13 800 | 1150 1.89 | 1.00-1 8 (520 | 8 T 250 | o7 85 |
ML (433 NiA 1E.75 [11,13]10.13 3.5 132,00 | 38631 1.00 3581825 23] nep 1238/ 1.9 1.00-1.0¢ 830 § 1w | 3% 280 | 155
WM 31313.0009.00] 950 WA [7.08 13135 [43.0¢ WA {550 5001478 753 13.38) 184 1100704 8.16,55 N | 974 | 4mg | 180
30N 12131309 900 i3 =% ¥5.75110.75 97,00 | 49 34 508 588 113.25 15.50‘_8.00 19.25) 239 115219 0920 2 405 a0 g
- Tesl na 13.20113.63047, 00/13,00] 4.25 83251375 [irs 113893757 1200 |1a00 218 1919218 10,13 16 {483 | &ep 196 |

W agofun 13.50113.83111.00117,00] ¢ 2 33.25 1 375 1375 (119007 73] Yoo T1400] 298 138-213) 1092 [ 10 | dg3 1 668 [ 7as
M (393 [300]0.00 17 50l10.98] 6 25 37518 | 113 {555 T ae Tre o 1580 113831104 [T.00794 [81932] 30 [ 380 T 03s 155 |

Alf wbmnalmm 818 in Inchaz ang watlghits In B2}
“Shlited on o a5t fags,

SXIPIATIONS AR BURRET 1D eraggz OO wamer
UNTES i 05 A 144 '
. . . - TOTAL P.@3

P .8z

NOU-26-2882 16:89 481 732 5514 99



NOU-27-20682  15:33 FST BURLINGTON 7812291115 P.B88-108

__Layne Chrisiensen Company

16 Commaercial Drive, P.O. Box 809 * Dracur Massachusetis D18%6 » Phoner (978) 987.2242 » Faox: (978) 937-2252

November 28, 2002 \ QF =

—_—
Mr. Robert Sitvia
Process Engineers & Constructors, inc,

158 Knight Streat
Warwick, Rl 02886

Re: New Wail Pump Instaliation @ Well #10 - North Kingstown, Rl - Additional information

Dear Mr, Silvia,

In rasponse to Fay, Spofford & Thomdike, inc.'s "Conditional Approvar” letier we offer the foliowing
informetion;

- 1. As tha original pumping equipment did not include a suction cone strainer on the
intake of the pump howl, a suetion bow! strainer wili not be provided for the new bow!
assembly. Typically strainers are not ysed for deap well applications as over time the
strainer itself may bacome encrusted with mineral deposits thereby reducing the flow
of watar into the pump,

Sain

2. The suction case of the proposad new bowl assembly will be a standard deap wel]
turbine pump suction bowl with a female throad st the intake. While tha female
thread allows for installation of & suction Pipe below tha bow! assembly no suctien
pipe ia to be providad. '

}Ma- trust that the informetion presented is complete, however, if FST or the Town require additionai
information please contact our office at 878-937-2242.

Pl_ease note that while the pump bow! has baen constructed and tested it will not ba releesed for
shipment from the manufacturer until & written accaptance has been received from FST.

A final schedule for installation of the Bowl can be discussad once we recaive the bow] in our yard.

Sincerely,
Layne Christensen Company

Thomas S. Hydro
District Manager

NOU-26-2222 15:pg | 481 732 5514 -



NOU-27-ZB8Bz  15:33 FST BURLINGTON 7812291115 P.g71e

Werdl bngatiine., X2
=56
Uell *#10 £

/12 DHHO, 55';1

Christensen Pumps

Adivisvban'L

p—

Installation, Operati‘q_q and Maintenance Instructions

MODEL vT

Eftoctive November 1nnn
TOTAL P.og



NOU-Z7—28a2  15:32 FST BURL INGTON 7612291115 P.@6/18

&

T T —

T e -

Christensen Pumps

A division of Layne Christense

n Company




781 221 1686 P.g3-a4

OCT-16-2083 15119 A R R T I s o Oci. ©S 20903 11:2884 P2
Layne Christensen Company _

16 Commaercial Drive, P.O. Box 308 » Dracut, Massachusetts 01826 » Phone: {978) 937-2242 « Fax: {978) 937-9252

October 9, 2003

Mr. Robert Slivia
Process Engineors & Canstruelors, Inc.
158 Knight Strest

Warwlek, Rl 02886

Ra: New Well Pump nstaltation @ Walt #10 - North Kingstown, Ri - Pump Porformance

Dear Mr, Silvie,

The purpose of this letter Is to addrese concems regarding the performance of tha Christansen 12DHHO, S-stage
vertical turbine pump instailed within the North Kingstown Water Department’s Well No, 10,

Praject History
As part of the upgrade 1o the Wall Ne. 10 Station the existing well and pumping equipment were scheduled to be
reconditioned to return the instaliation to peek parformance. It order 1o complete this work the existing vertical

inspectad by our Installer. Observations made during that Inspection Indicated that, whils the motor and eolumn
assemblies wara in relatively good condition, ali componants of the Deming H12, S-stage pump bowl were worm
and aut of tolerance to the point that replacement of the pump was recessary.

Pump Dasign and Selection Procesa

Based on the pump ID lag and e review of avaitable documents, it was determined that the deslgn point of the
existing Derning pump wes 1,500 gpm @ 405 TDH, Ag the new Ireatment system was 10 ba designed for a flow
rate of 2,100 gpm & ravised tesign point was required to select the proposed roplacement PUMP. The Town was
advised of this situation ang thay in tum contacled representatives from Pare Engineering ta review historiea)
documents and system requirements 1o arrive at a design point for the new pump, Based on Pare’s evaluation
finel design paint of 2,100 gpm @ 250-foot TOH was selected,

Combining the new design point with the actual well diameter of 12-inches, we bogan a review of availabje pumps
suitable for installation. Unfortunelaly, due to the extremely high flow rate and the relalively smail well diameter, it
' the selection would be very limited, While severa) manufaciurars offer 2 12-ineh, 1800

Upon acceptance of the factory test data by the Town's design engineer, Fay, Spofford and Tharndike, (FST) tha
new bowl was delivered and installed within the well on Dacember 17,2002, Despile ihe expacted tight fit within
the well cesing, thera were no problems notaed during installatian. The actual fisld test of the equipment was
Postpaned untlt April 8, 2003 sa as not to conflict with other an-site activities. During this lesting the pump was
discharged o waste on-site manitoring flaw ratas, water laveig ang discharge pressuros utlizing Layne's
calibrated equipment, The test was conducied with the open impellers sel at varioys clearances until the optimal
performanca could be achipved. During the s@cond fo last test with the pump dellvering 1,971 gpm_ the pump
TDH was within 3.44% of meeling the design curve. As i Was noled that the impellers appeered o be dragging et
start up, en adjusiment was mada to raise the impeliars. At the completion of the field testing the pump was
gelivering 1,962 gpm agalnst a TDH of 258.37-foe,

Orce the data was tabuiated Sevarai copies of an Engineering Document Fackega contzining all of the filed tag!
and pump submittal data were provided to Procass Engineers a3 required. While we have not yet recelved any
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official written notification, wa have been advised that the Town's angineer, FST, has nat authorized final
acceptance of tha equipment. .

Subsequent Tasting and Parformance Concerns Noted by Prqcusa Engineers
Once the final system components wers installed, additional Pumping tests werg completed by Process
Enginears. During these tests several performance concerns were noted:

1. Apparent meximum flow rates generated by the pump fell in the range of 1,800 gom +/~,

2. The 200Mp motar starter was tripping out on averload.

situation, we bellave that 3 combination of the sjow opaning Gelden Anderson Valve in-iine within the pump
station and the phenomenon of shaft strelch are contributing factors, As this valve s closed upon start up of the
PUmp and apens very slowly as the pressure builds, the purmg oparates in a "no fiow"_GOndltlon fora parsod. of tima
resulting In high discharge pressures and shaft stretch/slongation that can cause the impellers to drag within the
bow! assembly, If the vaive does nat open fast enaugh the continuad impeller drag puts additiona load on the
motor driving up the Input amperage eventually causing the starter to trip out on ovarload,

Shaft strelch is a common

nat sufficient to affect the averall pumg performances, however, In some cases, depending on tha sheft dlameter
and the head pragsures developed by the pump, the streteh can result in impellar drag o start up. While tha
performance of both snclosed and Gpen type impeller pumps can be affected Dy shafi stretch, It is the open
irmpelier units that are more at rigk due to the nature of their design. The performanga of an Open impeliar pump
is dependent upan proper adjustrnent of the impellers as this controls the clearance of the impeiler veins above
the bow! face. The tighter the cleersncs the befter the performance.

Onee the performance problems were noted end confirmed shaft siretch calculations were completed, The data
ganerated indicates that jt is theoretically pessibla that stretching of the exisling 1-13/16-inch diameter shafting
may be inhibRing the PUMPp performance. Fer peak performance af an open impaeiler pump the impeller claaranga
Is generally set between 0.007 and 0.025-inches, By our calculations the theoretical sheft stretch occurring during
operation of the pump ranges from 0.0826-inches ai shut off to 0.0498-inches at a TDH of 250-feet, (sse attached

calculation shaets)

Additiona Testing

In order to praperly confirm amd addrass the pump parformance issues, Layne would like to coliect additional datg
By conducting further field tasting of ihe equipmment, Ideally wa'd fike o run the pump Hrst to waste through the
Stafian piping to verify that the PUMP does or does nat meat the design curve, and then inte the system to verify
performancs under standarg operating conditions, Onge this testing Is complete we will be able to offer
suggestlans for femedying the situation.

if the plan ta proceed with the additional testing is accaplable, we would like to schedule the testing within the next
2-weeks If possible.

We trust that the wformation presented Is tomplate, however, if you have questions or require additional information
plesse contact our office at 878-937.2242,

Sinceraly,
Layne Christensen Campany

7 Comsarn. S byl

Thomas S. Hydra
District Manager

StoteL PLod
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T ¢ Layne Christensen Company
%}3\ 16 Commercial Drive / Box 309

Dracut, MA 01826
ph: 978-937-2242
Jx: 978-937-2252

Inspector: D.R.Bernatas

Inspection Date: January 20th, 2000

N
\\“‘fcw :«3’5
L
™ R
By
Owner: N.Kingstown Water Dept.
Supt.: Mike Martin
WELL INFORMATION
Well No.: #10 Diameter: 12"
Drilled:
SCREEN INFORMATION
Diameter: 8" Length: 38

Depth: 107.5

Last Serviced: 1584 by R.E.Chapman

PUMP INFORMATION

Pump No.: T-30551 Make: Demming

Discharge: 10" Old Style Demming Installed:

Depth to Suction:

MOTOR INFORMATION

Slot Size:

0.15

Column: 10" X 1 13/16"

Air Line:

Flow Measurement: 5" X 6" Orfice attached to Blow off

Make: US Premium Frame: 445TPA Hp /Volts: 2007460 RPM: 1785
Base: 20" Type: RUS Design Amperage: 228
Last Amperage: 180.8 / 190.9/ 193 Present Amperage: 202 /211 /202
WELL PERFORMANCE
Pumping Specific Percent
Date Static GPM Level Drawdown | Capacity Off
. fOriginal 1984 6.17" 340 8.17' 2 170
Lastinsp. { 11/18/98 | 1145 988 20.65' g.20' 107.39
Present 1/20/00 11.25' 1045 22.37" 11.12" 93.97
PUMP PERFORMANCE
Pumplng | Discharge | Observed Curve Percent
Date GPM Level Pressure TDH TDH Off
Original 11/20/97 ] 1041 19.35' 170 414'
Lastlnsp. | 11/18/98 | gas 20.65' 170 41475
Present 1/20/00 1045 22.37° 180 439.57"
MAINTENANCE SERVICE
Motor Oil: Yes Grease: Yes Packing: Yes



Owner:
Layne Christensen Company Well / Pump No.:
16 Commercial Drive / Box 309 Pump Make & Serial No.:
Dracut, MA 01826 Motor Information:

ph: 978-937-2242
Jx: 978-937-2252 Inspector:

Inspection Date:

Well and Pump Inspection and Test Data Sheet

No.Kingstown RI. Water Dept.

# 10

Demming , T-30551

cm_moqu.m«m:._mﬁm._._u\»_.?vmwcm.mmmmmo..

Rpm1785,Volt460,Amp228, Mode! R488A,
D.R.Bemnatas

January 20th, 2000

Static Water Levei: 11.25' Add 1.4'PsicL
pre——— D - iy R PO g
Pumping| Draw Flow Pitot or | Specific [Discharge AMPERAGES KILOWATTS VOLTAGES
Level Down Meter Orifice | Capacity | Pressure] TDH L1 L2 L3 L1 L2 L3 Total L1 L2 L3
0 240 567.05
18.74' 7.49' 782 104.4 210 505.24' ¢ 192 200 19 427 | 447 | 434 130.8 471 473 476
20.00' 8.75' 871 99,54 200 483.4' 185 204 183 | 435 | 459 45 134.4
22,37 11.12' 1045 93.97 180 439.57' | 202 211 202 | 455 | 477 | 473 137.5
Comments:

Electrical Hp = 184.31 , Water Hp = 116.16 , Wire to Water = 63.02% . Motor Oil ,Grease and Packing were replaced

The Flow test was conducted thru a 5" X 6" orfice connected to the ststion blow off line.

Both the Motor and Pump appear to bé opersting normally




FROM CLAETNE CHRISTENDEM CO Fros NO, THTE HET-2252
Lavne Chidstonen Company
Thomes Hysirg . .
North Kingsiown Wali No. & = () P B PUMP DATA BHEET
. Gouids Turbine 80 Hz
Curve: 11321
Dazign Point: Fiow: 1800 US gpm
Head: 210 %
Pump:  TURBINE - 4800 Size: 10LHC (3 uﬁmi{
Speed: 1760 rom Dia: 5.87 iy
Limits:  Temperaturs: — °F Sphers size: 582 in
Pressure: 245 pﬁig Powar. —- bhp
Spacific Spesd: Mg 8350 MNggr -~
Vortical Turbine;  Bowi 8ize,. 98 in Max Lateral: 0.5 n
Thrust K Fauior, 14
Motor: 128 hp Bpeed: 1800 Frame: 4447
NEMA Standard TEF{ Enciosure

sized for Max Fower on Dasign Curve
Suction Bize-§" Discharge Sizes-£",10"

I

! veon Date POINE weee #
! 400
P Fow: 1600 US gpm
P Head 2108 320
| B A T XDA |
Power. 103 bhp 7 1| I
NESHr 17 ft

Moes, B9 2281 11:33RM P4

Soulde Turbino Pump Solvolion vor 8042
1108

Balention file:  (undithed)
Cutelog: TURBED MPC v 1.8.1

Temperature: 80 *F

BG 1

Viecosity: 1.122 c&

Vapar pressure: 0.2568 peig
Alm pressure: 14.7 psiy

Fluid: Wetor

NPSHa, - #

Fiping: System: -
SBuctlon! «- in

Lischerge: - In

7Yy ) A S
~ Detlgn Curva «

Shutoff Head: 420 8
Shutoff di>: 182 psi

8]
t Mitn Flow, - LS g
| BEP: 83% &
@ 1487 US gpm
NOL Pwr: $10 bhp
@ 200 US gpm .
o KSR CUMVE - "i ! JRSPUURNARE Rt sy ssomesspavpvemape s A UOTO ARPN
Max Py 110 bhp S ,é_w__.-“.“_. | R B B
& 200 US gom US gpm 200 400 800 800 1000 1200 4400 1800 1800
=~ PERFORMANCE EVALUATION -
Fiow Gpued  Head Pump  Power  NPSHr Motor  Motor  Hrefyr  Cost
USgpm  mm # Yhaft bhp R Soef! W fSih
1920 Flow Rats is Out of Range for this Pump
1800 1780 10 821 103 17
1280 1780 258 HO.7 $03 188
G606 Y780 271 833 94.7 145
840 1760 320 52 89.3 14



" CHRISTENSEN PUMPS
MEMPHIS, TENNESSEE '
NORTH KINGSTOWN, RI - WELL No. 10

Selection list:

“~arch Criteria.
jow: 2100 US gpm
. Head: 250t
Tolerance: --- % of head

. Fluid: Water
Temperature: 60 °F
SG: 1
Viscosity: 1.105 cP
Vapaor pressure: (0.25683 psia
Atm pressure: 14.7 psia
NPSHa: -1t
Advanced Criteria;
Preferred Operating Ares; -~
Secondary Operating Point: ~~-
Max temperature; --- °F
Max suction pressure; --- psi g
Max sphere size: — in
Max power; --- bbp
Max suction specific speed: --- (Nss)
Min trim: --- % of max diameter
Min head rise: --- % to shutoff

PUMP DATA SHEET
Turbine 60 Hz

Catalog: Lineshaft 60Hz vers 2.03

Pump: 12DHHO {5 stages)
Type: Lineshaft
Synch speed: 1800 rpm
Speed: 1760 rpm
Dia: 7.688751in
Curve no.: 1135-1

Specific Speeds
Ns: 3750

Dimensions:
Suction: ~~- in

Vertical Turbine:
Bowl size: 11.6in
Max latersl: 0.68 in
Thrust K factor: 23 Ib/ft

Pump Limits:
Temperature; 120 °F
Pressure: 325 psig
Sphere size: 0.81in
Power: --- bhp

Motor: 200 hp
Speed: 1800
Frame: 445
Standard: NEMA
Enclosure: WPI

Sizing criteria: Max Power on Design Curve

?":urve Corrections: none
1]
L
- Data Point ——
Flow: 2100 US gpm 400
Head: 253 ft "
Eff: 82.1%
NPSHr: 27 .4 ft
-- Design Curve ~

Shutoff Head: 385 ft

Shutoft dP; 167 psi
Min Flow; --- US gpm
BEP: 82.9% eff

80

Nss: ---

Discharge: — in

@ 1921 US gpm

NOL Pwr: 1685 bhp
@ 2177 US gpm

- Max Curve -

Max Pwr: 169 bhp

@ 2200 US gpm

T PR

US gpm

Pump note:

Turbine Pump Selection vers 7.1

400 800 1200

Suction Size-10" Discharge Sizes-8",10"



CHRISTENSEN PUMPS PUMP DATA SHEET
MEMPHIS, TENNESSEE .
" NORTH KINGSTOWN, R} - WELL No. 10 Turbine 60 Hz

! Selection list: - Catalog: Linashaft 60Hz vers 2.03

Pump: 12DHHQ (5 stages)
Ut Srmance Evaluation:

Flow Speed Head Pump  Power NPSHr Motor  Motor  Hrsfyr  Cost

US gpm pm ft Yoeff bhp ft %aff kW kwh
2520 Flow Rate is Out of Range for this pump

2100 1760 253 82.1 163 274

1580 1760 285 79.5 157 22

12860 1760 319 64.9 156 19.2

840 1760 345 47.3 151 19

Turbine Pump Selection vers 7.1
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