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6/92
STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES DEC 2 Z 2009
BENEFICIAL USE FIELD REPORT Department of Water Resources
X Please direct inquiries to Ed Squires at 342-8369.
A. GENERAL INFORMATION Permit No. __63-31677
1. Owner: City of Meridian, Idaho Phone No. _{ 208) 898-5500

Current Address:___ 33 East Broadway Avenue, Meridian, Idaho 83642

2. Accompanied by.___Mr. Chip Hudson EXAM DATE :___November 16, 2009

Address:_Meridian Water Department - 2235 N.W. 8" Street, Meridian, Idaho 83642 Phone No. ( 208) 888-5242

Relationship to Permit Holder:__Assistant Superintendent - Meridian Water Department

3. Source: __Groundwater — City Supply Well #20-B tributary to N/A

B. OVERLAP REVIEW

1. Other water rights with the same place of use: The City of Meridian’s integrated portfolio of municipal water rights

2. Other water rights with the same point of diversion:__63-12416 and 63-31858

C. DIVERSION AND DELIVERY SYSTEM

1. Point(s) of Diversion:

Ident Govt.
No. Lot | Ya Y Sec. | Twp. | Rge. | County Method of Determination/Remarks
Well 20-B SW | SE | SE 36 4N 1w Ada Site visit and USGS 7 'z -minute

Topographic Series maps and GPS

2. Place(s) of Use: City of Meridian’s Service Area Indicate Method of Determination As approved by the Meridian City Council

TWP RGE SEQ NE NW SW SE Totals
NE [ NW [ SW [ SE || NE | NW [ SW | SE || NE | NW | SW | SE || NE | NW | SW | SE
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3. Delivery System Diagram: Indicate all major components and distances between components. Indicate weir
size / ditch size / pipe I.D. as applicable.

See attached sheets, appendices. and fiqures:

XX __ Copy of USGS Quadrangle Attached showing location(s) of point(s) of diversion and place(s) of use

(Figure 1).
XX_ Aerial Photo Attached (required for irrigation of 10+ acres).
{Figure 2).
XX __ Photos of Diversion and System Attached
(Figures 3-8).
4.
Well or Diversion | Motor Make HP | Motor Serial No. | Pump Make Pump Serial No. or
ldentification No.* Discharge Size
City Well# 20-B U.S. Electrical | 250 | J10-20033922- National Pump SN =9-0035
Motors — HT cT-01 Company 10-inch discharge head to
{Emersan) M14XXHC 3-stg { 12-inch discharge piping

*Code to correspond with No. on map and aerial photo

D. FLOW MEASUREMENTS

1.

Measurement Type Make Model No. Serial No. Size Calibration Date
Equipment

McCrometer Propeller | MW500 | E7000-000 05-07841 12-inch 8/5/2005
Flow-meter

2. Measurements: Discharge measurements for this examination were made using the propeller flow-meter listed above

(Figure 3). The minimum piping installation recommendations of the manufacturer (Appendix A) are met because a
60-inch length of straight-run pipe, without obstructions. is available upstream of the meter and 12-inches
downstream (Figure 4). The instantaneous flow rate needle was observed to be steady at all discharge rates and the
observed flow-rates match well with the pump performance curve and, therefore, it is generally believed likely that the
flow-meter was reading correctly (Figure 5).
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E. NARRATIVE/REMARKS/ICOMMENTS
The field examination for this permit was carried out on November 16, 2009 by me, Ed Squlires,

accompanied by Mr. Chip Hudson of the City of Meridian Water Department. Also present, were Loren Pearson

{hydrogeologist with Hydro Logic, [nc.) and Jamie Allen (lead operator with the Meridian Water Department). The

Meridian #20-B well is housed inside of a 52-foot by 32-foot cinder block pump house ( Figure 6) The 17-inch

diameter well {Figure 7) is equipped with a National Pump Company 3-stage, Model M14XXHC deep well turbine

pump ( (Figure 8) set on 133-feet of 12-inch pump column with a 4-foot long pump/ intake assembly. The design

point of the pump is 2,250 gallons per minute {gpm) at 284-feet of total dynamic head (Figure 9). The pump is driven

by a 250 hp. 460 volt, 1800 rpm, U.S. Electrical Motors — High Thrust motor (Figure 4) The 12-inch diameter

discharge- piping is comprised of a series of 12-inch plumbing fittings and fixtures, including check-valve, tees,

couplings, flow-meter, and control valve (Figure 4) prior to exiting through the pump-house floor where it joins with the

16-inch mainline running down Ustick and Meridian Roads. The pumping plant is equipped with a variable speed
drive unit (Figure 4) designed to pump directly to the pressurized water distribution system. A series of 3 booster
pumps within the pump-house are used to pressurize water from the nearby 2 MG reservoir to the distribution system

utilizing a separate variable frequency motor drive. For the purposes of this examination. however, we need only be

concerned with the main line fo the distribution system and the flow-meter on the 12-inch discharage which records all

discharge from the Well # 20-B. The well pump is set to operate within a predetermined pressure range in the

distribution system that varies with demand:; typically 70-t0-90 psi.. Of course the well produces more water against

less system pressure compared to when system pressure is higher.

When we arrived on-site, the Well #20-B pump was not operating and the line pressure was 80 psi (Figure

3). Non-pumping water level in the well was measured at 11.5 feet below measuring point {bmp) which 38.25

inches above pump house floor; very similar to the measured non-pumping water level of five years earlier {see

calculations section of this report). The non-pumping water level remained essentially the same for two hours prior to

activating the well pump (Appendix B). The totalizing read-out of the flow-meter on our arrival was 32,318,750 aallons

{Figure 3). We had the system operators turn on the pump and we measured pumping water level and line pressure

for about an hour when the water level was drawn down to 47.3 feet bmp at a discharge of 1,600 gpm, a system

pressure of 98 psi, and a calculated speed of 1,622 rpm out of 1.770 rpm; an observed frequency of 55.1 Hertz (H2)

out of 60 Hz available. _In other words, the pump was not running at full speed because the operators were
concerned about the high system pressures that would be increased at full speed at this time of vear. According to

the Water Depariment personnel, the system pressure is higher in the winter months owing to lowered water demand

and they were concerned about continuing to pump above these line pressures at the level of system demand during

our examination without opening fire hydrants or flushing lines in the system which would not show actual operating

conditions.. Water-level measurements are facilitated through a 3-inch diameter measuring port protruding from the

thrust block (Figure 4, Appendix B).  Although the pump was operating off of its "full speed” performance curve

(Figure 9). plotting the measured TDH against the observed fiow rate on the multi-speed performance evaluation

curve (Figure 10) shows that the pumping plant is very close to design and performance parameters (see calculations

below) with adjustments for pump speed (vfd) and the well was producing almost exactly according to its measured

specific capacity (Figures 11 and 12) during hydraulic testing of the well five years earlier. The field examination was

conducted during the winter low-demand season when system pressures are higher. Our review of the available

production records for this well were essentially unhelpful to our calculations of summer time production and
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discharge rates. Therefore we are relying on in-well measuremenis which are, fortunately, guite good.
Ed Sauires and Loren Pearson conducted hydraulic testing of the Well #20-B on October 28" 2004 and
November 12005 and developed the hydrographs shown as Figures 11 - 13. According to the pump performance

curves (Figures 8 and 10), installed HP, and available discharge piping, it appears that Well #20-B should easily be

capable of the instantaneous discharge rate of Permit No. 63-31677 (5 cfs or 2,244 gpm) pumping against

reasonable summertime system pressures in the range of 65-to-70 psi or if the well were pumped to atmospheric

pressure directly to the nearby 2MG reservoir (see calculations below). The pumping water [evels and calculated
specific capacity measured during the field-licensing examination correspond almost exactly to those measured

during the initial hydraulic testing of the new well in 2004. Therefore, the installed capacity (pumping plant) and the

well itself are both capable of the instantaneous discharge rate requested. The well would likely produce short-term

discharge rates in excess of 2,244 gpm during flushing operations or a fire-flow situation (pumping against zero-to-20

psi) but these instances are not considered typical.

RECONMENDATIONS:
With the installed pumping plant (destan point of 2,250 gpm at 284 feet TDH) and well head plumbing

configuration, the Well #20-B appears to be capable of producing water at a variable range between 800-t0-2,400
gapm depending on the system pressure and the speed at which the pump motor is operated. This is not surprising
because the pumping plant and well construction were designed fo that target vield and the measured conditions
show that the individual elements comprising the TDH have not changed. Therefore, | recommend that the City of

Meridian municipatl water righi No. 63-31677 be licensed for its requested diversion rate of 5 cfs (2,244 apm).

Permit No. 63-31677 lists three (3) points of diversion all in the same location. From the field licensing

examination, only two of three proposed wells have been drilled and constructed. Therefore, 1 recommend that one

of the PODs be removed from the License.

Have conditions of permit approval been met? _X _yes __ no



F. FLOW CALCULATIONS X __ Additional Computation Sheets Attached
Measured Method:

Instantaneous flow rates are based on field-observed readings of a high-quality, calibrated, impeller flow-meter
installed within manufacturer's specifications. These readings are supported by: 1) discussions with the pump operators
responsible for upkeep of the well, 2) by the operating conditions and pump performance curve, and 3) by the well-
documented capacity of the City's #20-B groundwater well during previous pumping tests. According to Mr. Allen, the pump
does not run continuously, especially during winter months. because it automatically shuts off during periods of lower demand
and higher system pressures. Therefore, the requested, observed, calculated. and recommended maximum flow rates for
the well appear to be justified.

G. VOLUME CALCULATIONS
1. Volume Calculations for Irrigation:

Vir = (Acres Irrigated) x (Irrigation Requirement) =
Vor= [Diversion Rate (cfs)] x (Days in Irrigation Season) x 1.9835 =

V  =S8mallerof Vg and Vpr=
B
2. Volume Calculations for Other Uses:

Not applicable to a municipal water right.

H. RECOMMENDATIONS

1. Recommended Amounts

Beneficial Use Period of Use Rate of Diversion Annual Volume
From To Q (cfs) (afa)
Municipal Jan 1. Dec. 31 5.0 cfs N/A
Totals: 5.0cfs N/A

2. Recommended Amendments

_ Change P.D. as reflected above __ Add P.D. as reflected above XX _None

__Change P.U. as reflected above __ Add P.U. as reflected above Other
I. AUTHENTICATION
Field Examiner's Name __ Edward Squires  CWRE No. 09-125 Date _ December 18, 2009

Reviewer Date SEAL
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‘ Figure 3. Photos of the 12-inch flow meter and line-pressure gauge for Meridian Supply Well #20-B

Figure 3. November 16, 2009
photographs of the McCrometer 12-
inch impeller flow-meter and Asscroft
line pressure guage in the City of
Meridian Well #20-B discharge
piping. Photos show conditions at the
site when we arrived for the field
licensing examination and after 7
days of non-pumping at our request.

In :
il Figure 3.
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Figure 5. Photos of the Flow Rate and Pressure During Beneficial Use Exam of Meridian Well #20-B

I

H)’dm I Ir\c. °
oo o Figure 5.



)
Figure 6. November 16, 2009 Photographs of Meridian #20-B Pump/Control House

a) Views looking at Well #20-A side of pump house. (looking NW on the left and NE on the right)

b) Photo looking southwest at Well #20-B side of pump house with 2 million gallon tank in background.

Hydro Logic, Tnc. .
Boise, Idaho Flglll‘e 6-
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" Figure 8. Diagram of Installed Pumping Plant at Meridian Supply Well #20-B
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Figure 9. Pumping Plant Performance Curve at Design Point for Meridian Supply Well #20-B

Company: Hydro Logic, Inc.
Name: Meridian Supply Well #20-B
Date: 12/19/2009

Pump:
Size: M14XXHC (3 stage)

Type: VERT.TURBINE
Synch speed: 1800 rpm
Curve: CVM14XXH4P6C
Specific Speeds:

Dimensions:

Pump Limits:

Temperature: 180 °F
Pressure: 321 psig
Sphere size: 0.64 in

—— Data Point —
Flow: 3251
ow: 2250 US gom 400 11:325
Head: 284 ft
Eff: 83%
Power: 184 hp
NPSH: 2711t
-— Design Curve — 300
Shutoff head: 398 ft 284 |feet
Shutoff dP: 172 psi
Min flow: 590 US gpm e
BEP: 85% @ 1968 US gom 5
NOL power: 3
197hp@2521 USgom | T 200
— Max Curve —-
Max power:
210 hp @ 2475 US gpm
100
0 500
50
€ |
L 25
T
6
o
Z 0 500
'Performance Evaluation:
Flow Speed S
US gpm rpm L
2700 1770 203
2250 1770 284
1800 1770 333
1770 364
Hydm logic, Tne. 1770 379
Boise, Idaho

Pump Data Sheet - National Pump Compan

Speed: 1770 rpm
Dia: 11.325in

Impeller:

Ns: 2315
Nss: 5172

Suction: 10in
Discharge: 12in

Power: —
Eye area: 25.4 in?

Search Criteria:
Flow: 2250 US gpm

Fluid:

Water
SG: 1
Viscosity: 1.105 cP

NPSHa: —

Motor:

Standard: NEMA
Enclosure: WP-1

1000 1500
1000 1500
US gpm

Efficiency Power

% hp

70 196

83 194

85 179

79 157

60 133

2000

° NATIONAL PUMP
COMPANY, LLC

Head: 284 ft

Temperature: 60 °F
Vapor pressure: 0.2563 psia

Atm

pressure: 14.7 psia

Size: 200 hp
Speed: 1800
Frame: 447
Sizing criteria: Max Power on Design Curve

2000
2,250 gpm

2500 3000

NPSHr
ft

40.7
271
18.7
134
1.7

Figure 9.

Qalanstad fram aatalan: Natianal Ditran Narnanc: 80 Alaras 8094



Figure 10. Multispeed Pump Performance Curve for Meridian Supply Well #20-B

Company: Hydro Logic, Inc.
Name: Meridian Supply Well #20-B
Date: 12/19/2009

Pump:
Size: M14XXHC (3 stage)

Type: VERT.TURBINE
Synch speed: 1800 rpm
Curve: CVM14XXH4P6C
Specific Speeds:

Dimensions:

Pump Limits:

Temperature: 180 °F
Pressure: 321 psig
Sphere size: 0.64 in

—— Data Point ——
Flow: 2250 US gpm
Head: 284 ft
Eff: 83%
Power: 194 hp
NPSHTr: 271 ft
-— Design Curve —-
Shutoff head: 308 ft
Shutoff dP: 172 psi
Min flow: 590 US gpm
BEP: 85%@1968USgpm 250|fee i
NOL power:
197 hp @ 2521 US gpm
=
= Max Curve - el
Max power: g
210hp @ 2475 US gpm T
Performance Evaluation:
Flow Speed
US gom rpm
2700 1770
2250 1770
1800 1770
1350 1770
1770

Hydro logic, Inc.

Boise. Idaho

Speed: 1770 rpm
Dia: 11.325in

Impeller:

Ns: 2315
Nss: 5172

Suction: 10in
Discharge: 12in

Power: —
Eye area: 25.4 in*

400

350

300

“ NATIONAL PUMP
COMPANY, LLC

Search Criteria:
Flow: 2250 US gpm Head: 284 ft
Fluid:
Water Temperature: 60 °F
SG: 1 Vapor pressure: 0.2563 psia
Viscosity: 1.105 cP Atm pressure: 14.7 psia
NPSHa: —
Motor:
Standard: NEMA Size: 200 hp
Enclosure: WP-1 Speed: 1800
Frame: 447
Sizing criteria: Max Power on Design Curve

~1,550 RPM

250

200

150

100

50

500

Head
ft

203
284
333
364
379

7

1000 1500 2000 2500 3000
gpm
1,500 gpm
Efficlency Power NPSHr
% hp ft
70 196 40.7
83 194 274
85 179 187
79 157 134
60

- v Figure 10.

Selected from catalog: National Pump Company.60 Vers: 60cy0331
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APPENDICES



Appendix A.

Manufacturer’s installation specifications for the 12-inch McCrometer
impeller flow-meter installed on the City of Meridian’s #20-B Supply Well



MC® Propeller

O

CONFIGURATION SHEET

MODEL MWS500 / MZ500

DESCRIPTION

Model MWEQOD and MZ500 Main Line Propeller Flowmeters
are manufactured to comply with the applicable provisions
of the American Water Works Association Standard No,
C704-02 for propeller type flowmeters. The model MW500
is designed for a maximum continuous working pressure of
up to 150 psi and is fitted with AWWA Class D flanges. The
model MZ500 is designed for a continuous working
pressure of up to 300 psi and is fitted with ANSI B16.5
Class 300 flanges. The impeller and drive assembly are
easily removed through the top flange connection. The
meter flow tubes are coated with fusion-bonded epoxy for
maximum corrosion protection, and integral flow
straightening vanes reduce upstream flow turbulence. As
with all McCrometer propeller flowmeters, standard features
include a magnetically coupled drive, instantaneous
flowrate indicator and straight reading, six-digit totalizer.

Impellers are manufactured of high-impact plastic, capable
of retaining their shape and accuracy over the life of the
meter. Each impeller is individually calibrated at the factory
to accommodate the use of any standard McCrometer

MAIN LINE FLOWMETER

register. The MW500 and MZ500 can be field-serviced
without the need for factory recalibration.  Factory
lubricated, stainless steel bearings are used to support the
impeller shaft. The shielded bearing design limits the entry
of materials and fluids into the bearing chamber providing
maximum bearing protection.

The instantanecus flowrate indicator is standard and
available in gallons per minute, cubic feet per second, liters
per second and other units. The register is driven by a
flexible steel cable encased within a protective vinyl liner.
The register housing protects both the register and cable
drive system from moisture while allowing clear reading of
the flowrate indicator and totalizer.

INSTALLATION

Standard installation is horizontal mount. If the meter is to
be mounted in the vertical position, please advise the
factory. A straight run of full pipe the length of five
diameters ahead and one diameter behind the meter is the
minimum normally recommended.

The McCrometer Propeller
flowmeter comes with a
standard instantaneous

flowrate indicator and
straight-reading totalizer.
An optional FlowCom
register is also available.
Typical face plates.

; CRLLONS X 1o
e ot L,
SR oM ELY

APPLICATIONS

The McCrometer propeller meter is the most widely used
flowmeter for municipal and wastewater treatment applications
as well as agricultural and turf irrigation measurement.
Typical applications include:

Water and wastewater management

Center pivot systems

Sprinkler irrigation systems

Drip irrigation systems

Golf course and park water management
Gravity tumouts from underground pipelines
Commercial nurseries

Dasiesen |

mmmnmz.lﬂ

MODEL MW500

©2001-2007 by McCrometer/Printed in U.S.A.
Lit#24517-20 Rev 1.9/07-07

3255 West Stetson Avenue
Hemet CA 92545 USA
951-652-6811 / FAX 951-652-3078




MAIN LINE FLOWMETER b..</DEL MW500 / MZ500

SPECIFICATIONS

PERFORMANCE

ACCURACY: 2% of reading guaranteed throughout

range.

RANGE: See dimensions chart below
HEAD LOSS: See dimensions chart below
MAXIMUM TEMPERATURE: (Standard Construction)

160°F constant

PRESSURE RATING: Model MW5S00: 150 psi
Model MZ500: 300 psi

MATERIALS

BEARING ASSEMBLY: Impeller shaft is 316 stainless steel.
Ball bearings are 440C stainless steel.
MAGNETS: (Permanent type) Cast or sintered Alnico
BEARING HOUSING: Brass; Stainless Steel optional
REGISTER: An instantaneous flowrate indicator and

OPTIONS

O

Internationat flange standards available
Other than standard laying lengths available
Register extensions available
Forwardfreverse flow measurement
All stainless steel construction
High temperature construction
"Over Run” bearing assembly for higher-than-
normal flowrates

Electronic propeller meter available in all sizes of

this model

A complete line of flow recording/control

instrurnentation
Certified calibration test results

FLow —>

six-digit straight-reading totalizer are standard. The
register is hermetically sealed within a die cast
aluminum case. This protective housing includes a H
domed acrylic lens and hinged cover with locking hasp. D
IMPELLER: Impellers are manufactured of high-impact
plastic, retaining their shape and accuracy over the
life of the meter. High temperature impeller is optional. - -+
L
McCROMETER reserves the right fo change design or specifications without notice.
MW500/MZ500 DIMENSIONS
Meter and Nominal Pipe Size 2 2112 3 4 6 8 10 12 14 16 18 20 24 30 36
Maximum Flow U.8. GPM 250 250 | 250 | 600 | 1200 | 1500 | 1800 | 2500 ]| 3000 | 4000 | 5000 | 6000 | 8500 | 12,500 | 17,000
Minimum Flow. U.S. GPM 40 40 40 50 90 100 | 125 | 150 | 250 | 275 | 400 | 475 | 700 1200 | 1500
Approx. Head Loss in Inches [29.50 | 29.50{ 29.50| 23.00| 17.00] 6.75| 375 275 | 200 | 1.75 [ 150 | 1.25 | 1.00 1.00 1.00
at Max. Flow
MW500
Approx. Shipping Weight-lbs. | 36 36 43 54 1156 ] 135 | 197 | 325 | 465 | 530 | 744 | 890 |1,293| 1450 1650
B (inches) 3/4 3/4 314 3/4 718 7/8 1 1 11811181114 11/4]13/8] 13/8 1 5/8
C (inches) 43/4 | 51/2 5] 71/2) 9112111 3/4]14 1/4] 17 |183/4|211/4|223/41 25 [291/2| 36 42 3/4
D (inches) 6 7 712 g 11 |131/72] 16 19 21 [231/2] 25 |27 1/2] 32 383/4 46
H (inches) 113/4 112 1/4]) 12 1/2] 15 1/4} 16 1/4] 18 1/2] 21 3/4) 24 /4| 25 1/4[ 28 1/2]| 29 /4|32 1/2| 36 3/4] 423/4 | 49 1/4
L (inches) 14 16 16 20 22 24 26 28 42 48 54 60 60 60 60
No. of Bolts per Flange 4 4 4 8 8 8 12 12 12 16 16 20 20 28 32
No. of Topplate Bolts 5] B 3] 6 8 8 12 12 12 12 16 16 16 16 16
MZ500
Approx. Shipping Weight-lbs. | 50 55 62 g0 145 | 220 | 340 | 430 | 650 | 820 |1,315| 1,508] 2,165
B (inches) 3/4 718 718 718 718 1 11/8| 11/4) 11/4 [ 13/8[13/8]|13/8] 158
C (inches) 5 57/8] 65/8)| 77/8|105/8] 13 |15 /4|17 3/4| 20 1/4]| 22 1/2| 24 314 27 32
D {inches) 6172 1 71/21 81/4] 10 [121/2] 15 [171/2[201/2] 23 |251/2] 28 |3012] 36
H (inches) 12 1121/2)127/81153/4] 17 [191/4]22 1/2] 25 |26 1/4|29 /2|32 3/4] 34 [383/4
L {inches) 20 20 20 24 26 28 30 32 42 48 54 60 60
No. of Bolts per Flange 8 8 8 8 12 12 16 16 20 20 24 24 24
Note: Flanges meoef ASTM-A-181 specs.  Larger flowmelters on special order.
REPRESENTED BY:;
é‘é MCK)METER 3255 West Stetson Avenue
©2001-2007 by McCrometer/Printed in U.S.A. had Hemet CA 92545 USA

Lit#24517-20 Rev 1.9/07-07

951-652-6811 / FAX 851-652-3078
www.mccrometer.com




Appendix B.

Field notes of Ed Squires and Loren Pearson from the November 16", 2009 Proof of
Beneficial Use Field Licensing Examination of the City of Meridian #20-B Supply Well
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