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PUEBLO PINTADO, COMMUNITY SCHOOL
(K-8) REPLACEMENT

PUEBLO PINTADO, McKINLEY COUNTY, NEW MEXICO

The design for the water system is based on the BIA 1995 Facilities Management and
Construction Center Handbook. The Project requirements were outlined in the “Pueblo
Pintado Master Planning Documents”.

The various options outlined in the Planning documents were reviewed and discussed at the
various meetings with the BIA, NTUA and the Pueblo Pintado School Board. As stated in the
Planning Documents “The NTUA is confident that they can meet the additional loads placed
on the system by adding any new school structures”. This in addition that the School nor BIA
is prepared to operate their own wells or treatment facilities along with the environmental
requirements to drill a well on the site lead to the direction that a water transmission line
extension from the present site to the new site be designed along with the storage and
distribution.

The replacement school project is a phased project, the entire replacement school cannot be
constructed at one time. This phase of the project will consist of operating two campuses; the
West Campus, which is the existing facility and the East Campus, which is the new facility.

EXISTING SCHOOL (as it now operates)

Boarding School Dorm 192 population
Day School 195 population

387 population
Staff 72 population
Staff Quarters 30 units

THIS PHASE OF REPLACEMENT

WEST CAMPUS (using the existing facilities)

Boarding School Dorm (present pop 192) 101 population
Existing Staff Quarters 30 units



EAST CAMPUS (system design)
See the attached Water Usage, Storage is designed adequate for future staff quarters.

It is the schools intention to eventually construct a second dorm and relocate the staff
quarters to the East Campus.

The overall water demand for the school will not change only the points of usage. The school
will be constructing a transmission line from the West Campus to the East Campus and
constructing a new 150,000 gallon water tower. After the initial filling of the tower the school’s
water demand and usage will be the same as it presently is.

The BIA has provided highway and ROW plans and indicated that the ROW is available for
the placement of the watermain extension to the new school site. The guidelines call foe an
8” watermain. The design is to use 8” PVC C900 pipe for the water main extension. A copy of
the permit to occupy the highway ROW is included in the appendix portion of this report.

Following the “Planning Documents” we are providing for a 150,000 gallon elevated storage
tank, 54,000 gallons of the capacity is designated as fire protection and there is a lock-out
system provide whereby the fire protection capacity cannot be used for domestic supply. The
tank will be equipped with a control panel, booster pump, recirculation pump and altitude
valve within its base. The Booster Pump will be used to keep the tank full even at times of low
pressure from the supply system. The Altitude Valve is used to prevent backflow and loss of
pressure on the school side of the system. The recirculation pump is provided to maintain
flow within the tank to prevent stagnate water.

The School distribution system consists of approximately 750-feet of 10” PVC transmission
line and a 8” PVC distribution loop throughout the school campus. Fire protection is provided
by 6” fire hydrants spaced at 400’ throughout the campus. See the plans for the layout and
details for the transmission line, elevated storage tank and water distribution system.

The base elevation at the site of our proposed water tower is 6552.0
The operating elevation in the tower is from elevation 6667.0 to 6699.5
The finish Floor Elevation for the school is 6539.0

This provides a static pressure of 55.4 psi to 69.5 psi

The flow available in the loop is 1,500 to 2,000 gpm

A fire protection sprinkler system is being designed for all the buildings, the specifics are not
yet available.



Pueblo Pintado, McKinley County, New Mexico (NM)

Projected School Population and Water Usage (with 30 staff quarters)

Pop Factor Design Usage Days Useage gpy
d
Boarding School 192 1.0 192.0 P 75 180 2,592,000
Day School 195 1.0 195.0 25 180 877,500
Staff 72 1.0 A 72.0 25 180 324,000
Staff Quarters 30 25 B 75.0 100 180 1,350,000
Q 5,143,500 gpy
Q1 28,575 gpd
3 day storage requirement Q3 85,725 gp3d
Fire Protection Requirements Q 54,000 gal
139,725 gal
Therefore design storage for: | 150,000 gal |

A) staff at school days only
B) small family size 2.5



Pueblo Pintado, McKinley County, New Mexico (NM)

Ed-Spec 09-30-2005

Current Enroliment (2003-2004) Projected
Boarding School 129 192
Day School 171 195
Total 300 387
Staff 70 72

Pueblo Pintado, NM from (www.city-data.com)

Elevation: 6512 - 6530 feet
Latitude: 35deg57min36.29sec N, Longitude: 017deg38min05.12sec W

Population (year 2000): 247
Males: 115 (46.6%), Females: 132 (53.4%)

Median resident age 26.5 yr
For population 25 years and over in Pueblo Pintado

« High school or higher: 50.0%

« Bachelor's degree or higher: 21.9%

- Graduate or professional degree: 15.8%
« Unemployed: 32.3%

« Mean travel time to work: 23.6 minutes

For population 15 years and over in Pueblo Pintado CDP

« Never married: 57.9%
« Now married: 25.7%
Separated: 3.9%
Widowed: 8.6%
Divorced: 3.9%

Races in Pueblo Pintado:

« American Indian (90.7%)
«  White Non-Hispanic (8.9%)


http://www.city-data.com/

APPENDIX



HELLO THERE!
HOW'S MY TWO STEP!

Date: 2/22/06

BIA, ENA Division of Transportation
P.0. Box 328

Crownpoint, NM 87313

505/786~6183

505/786-6111 FAX

TO: E4d Jacobson, SHP

OFFICE PHONE #:

Number of Pages 8

TELEFAX #: 605-224-8479

REMARES:
Attached ig an Application for Permission for Utility Crossing

within BTA Right of Way.

TRANSMITTED BY: Sandi Moffett-Wilson, 505/786-6183
for Benjamin Shirle 505/786~-6003
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United States Department of The Interior
Bureau of Indian Affairs
Navajo Regional Office

Application for Permission for Utility crossing within BIA Right-of-Way
(Authorization: 23 USC Part 123, 23 CFR Part 645 Subpart A & B, 25 CFR Part 170)
Rev: 05/16/2001

Background: 1o be filled out by Agency Office

Agency. Date:
Route No: Permit No:
Project No: ‘ {Assigned by Regional Office)

Section (A): to be filled out by applicant

_ Pueblo Pintado Community School K-8
APPLICATION is hereby made by , address:

Pueblo Pintado, NM to construct utility crossing(s) at the following location(s)
~Water Transmission Line, from existing school to nhew schogl (Attach location map)
adjacent to or crossing BIA Route: 9, 370+84 to 422+50 Station/Mile Post:
Street: for the purpose of (supplying service to)./ [residence / /
Business: /X / School: Pueblo Pintado K-8 / / Other:

The utility shall be constructed by the applicant on or by (date) 2006-2007  And
shall take 180 calendar days to complete (attach appropriate engineering sketches of each
utility location). The applicant further agrees (at their entire expense) to comply with all the
conditions, restrictions, and regulations of both the BIA Navajo Regional Division of Transportation
and the Navajo Nation including the requirements of Section (B) thru (F) below including the
following:

1. All under ground utility installations (on asphalt or concrete surfaced roads) shall
cross the roadways by a boring method with a minimum cover depth of (1) one meter
below the lowest ditch line elevation unless otherwise specified in section (E) below;
All overhead utiliies shall have a minimum of 5.5 meter clearance above the
roadway surface.

2. A traffic control plan shall be prepared and submitted for approval as required in
Sectjon ( C) below. This traffic control plan must be implemented prior to any work
performed within the roadway right-of-way and shall meet the requiremcnts of the
“Manual on Uniform Traffic Control Devices” (MUTCD), latest edition;

3. The Utility Owner accepts full responsibility for the safety of the traveling public

during utility installations and shall maintain at least one lane of traffic open for the
public at all times.
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Administrator
FreeText
Pueblo Pintado Community School K-8
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FreeText
Pueblo Pintado, NM 

Administrator
FreeText
Water Transmission Line, from existing school to new school
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FreeText
X

Administrator
FreeText
Pueblo Pintado K-8
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2006-2007

Administrator
FreeText
180
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10.

11.

12.

13.

All components of the above utility installation shall comply with applicable federal,
state, tribal, and other local governing body laws and regulations and industry codes;

Any and all damages to the roadway right-of-way and appurtenances shall be repaired
and/or replaced to the satisfaction of the Navajo Regional Road Engineer;

The applicant shall restore the lands within the roadway right-of-way to its natural
conditions including drainage, re-seeding and mulching;

Relocate any and all utilities within the roadway right-of-way if the Regional Road
Engineer determines that the utility crossing will interfere with future roadway
construction and maintenance or poses a safety hazard to the traveling public;

Construct exposed utility lines, poles, anchors, and facility appurtenances outside the
clear recovery zones of the roadway as determined by the Regional Road Engineer
(preferably next to the right-of-way lines when ever possible);

Al utility lines crossing the roadway shall be installed in a casing pipe per attached
details. Casing pipe shall be steel, ductile iron, or reinforced concrete or other
approved material. Electrical, cable TV or telephone lines may be encased in non-
metallic conduit. High pressure and/or hazardous liquid utility lines may call for
additional protection requirements;

Mark all utility crossings with approved permanent markers next to the road right-of-
way lines;

Majntain the utility lines, and all utility appurtenances, at all times so as pot to allow
a condition to exist which would be a safety hazard to the traveling public and/or
maintenance problem to the roadway or associated structures. Promptly repair any
damages to the facilities with an emergency traffic control plan implemented in
accordance with the procedures outlined in the MUTCD Manual, latest edition. Prior
to any utility repairs or maintenance, the utility owner must notify the appropriate
Apency Road Engineer as soon as possible after any emergency is discovered or 3
days in advance of all other routine maintenance work;

Upgrading of existing permitted utility lines are allowed provided the utility line does
not change location with respect to the roadway. If the utility line is to be moved or
the angle of the crossing with respect to the road changes substantially, the vhility
owner must apply for a new permit crossing;

Should at any time in the future the utility line(s), stated herein, no longer arc to be
used, thege line(s) shall be removed or abandoned in place, as directed by the Agency
Road Engineer. The applicant shall submit a letter, to the Agency Road Engineer,
requesting that the utility owner/applicant be relieved of the requirements of this

I
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permit. The Agency Road Engineer shall promptly forward with recommendation this
request to the Regional Road Engineer for action. All overhead lines and poles shall
be removed from the roadway rights-of-way limits by the owner/applicant as directed
by the Regional Road Engineer;

14. On pressure lines, shut-off valves, shall be located at the roadway rights-of-way lines
where such utility enters and leaves the roadway rights-of-way.

Section (B): to be filled out by the Agency Road Engineer

The above utility encroachment(s) shall require the following appurtenances which the applicant
agrees to install in accordance with the BIA Division of Transportation design and construction

standards.

The above utility encroachment(s) shall require:/ / construction plans submitted for approval prior
to construction; / / meters of casing mm diameter/size (min); / /manholes,
valves, or poles offset ___ meters from roadway shoulder; / /markers for identification purposes; /
/ construct crossing at 90" to the roadway; / / As-Built drawings in accordance with BIA Division
of Trapsportation standards . The Applicant shall further comply with the following (please pype):

Section ( C): ra be filled out by the Navajo Regional Road Engineer
The above described utilities require (entirely at the applicant’s expense) a:

/ /  complete set of ntility crossing drawings reflecting clearances, depth of cover, all
pertinent dimensions of proposed facility with respect to the roadway, shoulder
ditches, and road rights-of-way lines, structural cover details, etc.

/ | traffic impact analysis

/  structural analysis

/  traffic control plan meeting the requirements of the MUTCD

/ | geotechnical analysis & utility installation requirements for special utility
installations

/ |  archeological & environmental compliance/clearance documents

Any and all analyses shall be performed by registered professionals licensed in the field for which
the analysis or documentation is required. The analysis required above shall conform to the BIA
Navajo Regional Division of Transportation standards which shall be furnished upon request. The
recommendations fiunished in the analysis report(s) shall be implemented by the applicant at the
time the utility(s) are constructed. In no case shall the roadway surfacing be structurally less
than the adjoining roadway surfacing unless specifically waived or otherwise addressed in
Section (E) below when installing utilities in open cut trenches.

I
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Section (D): general construction requiremenis

The applicant shall (at his/her entire expense) install the utility(s) to the lines and grades as shown on
attached details or as required in the (approved) utility drawings. The work shall conform to the
Standard Specifications for Construction of Roads and Bridges on Federal Highway Projects
(FP), latest edition, relevant national, state, tribal, or local codes approved by the Navajo Regional
Division of Transportation office, and the following:

1. Open cut trenches through roadways shall be backfilled and compacted as per
attached details and the FP, section 209. Boring pits and other excavations shall be
backfilled and compacted as per attached details and the FP, section 209 with the
compaction being 90% of maximum density.

2. The top 152mm (6 inches) of natural ground and subgrade of road crossings shall be
scarified, adjusted for optimum moisture and compacted in accordance with
applicable provisions of section 204 of the FP. All subgrade construction shall be in
accordance with section 204 of the FP.

3. If the natural ground undemeath the proposed utility crossing under the roadway
prism shows unstable material, the area shall be excavated to the depths required and
stabilized with structural backfill in accordance with section 704 and/or section 213
of the FP.

4. The applicant shall furnish test results, certifications for all materials, and copies of
all pertinent inspection records to the Agency Road Engineer to review m the field
for acceptance of the work.

3. The applicant shall notify the Agency Road Engineer at least 5 working days prior to
start of work and upon completion of work within the BIA right-of-way.

6. The applicant shall be responsible for developing and implementing a Traffic Control
Plan that meets the requirements of the MUTCD (Jarest edition with supplemenis) and
properly maintain this plan for all work within the BIA road right-of-way.

7. Any buried non-metallic utility lines shall have a metallic tape or other approved
method of effectively locating the lines.

The applicant shall further comply with the following (please type):

v
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Section (E): ro be filled in by Regional Road Engineer

The Regional Division of Transportation hereby grants the following exception(s) to this utility
crossing permmit request {Please type):-

RRE (Initials):

e p——

Section (F): approvals

This permit is hereby issued o the foregoing applicant for the expressed purpose set forth in this
application and upon expressed condition that every requirement herein is faithfully performed and
all the work to be performed in accordance with the plans, specifications, and requirements

stipulated herein.

The applicant further agrees that should the current utility owner trangfer or otherwise assign
ownership of the described utility crossing herein to another utility owner or assignee, the
stipulations stated herein shall also be included in the transfer documents and be in full force with

the new owner or assignee.

This permit shall have a term of perpebsty from the date approved below or unless item (13) of
Section (4) is meer. This permit shall be canceled if installation within the road right-of-way is not

completed by

Signed: | Recommend for Approval:

Name of Utility Owner (print)

Applicant (owner) Signature bare Agency Road Engineer Date

Applicant Title

Concurred by: Approved By:

Regional Road Engineer Date Navajo Regional Director Date
v
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Driveway Permit Instructions
Rev: 05/16/200]

Background Section:

At the time the applicant requests for a utility permit application, the Agency Road Engineer shall
fill in this section with the appropriate agency office name, project number (if applicable), and BI4
route number.

The Date and permit number will be filled in by the Regional Office when the permit has been
reviewed and approved by the Regional Director.

Section (A):

When the applicant receives the utility permit application, the applicant shall fill out this section
(preferably typed) in print and attach any and all documents that may help in the processing of the
permit such as:

1. Location shown oln a U.S.G.S, or other approved map;

2. sketches (with pertinent dimensions) of the proposed utility crossing(s);

3. details of proposed construction;

4. compliance documents;

5. engineering analysis as required;

6. cover letter with explanation of extenuating circumstances that may warrant a watver

of general permit requirements (see Section E).

If the applicant needs assistance in filling out this section, they are to contact the appropriate Agency
Road Engineer for assistance.

Section (B):

Once the applicant submits the permit application (along with supporting documentation) to the
Agency Road Engineer, the Agency Division of Transportation office will review the application, fill
out this section of the permit and (if approved) sign and forward 1o the Regional Road Engineer, by
memo, with any special recommendations to be considered by the Regional Office. 4 copy of the

submission will be forwarded to the applicant Sfor their records by the Agency Road Engineer.

Ifthe Agency Road Engineer is not satisfied with the application package, then the package shall be
returned to the applicant for corrections, additions, or other pertinent information with a written

1
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explanation as to why the application cannot be further processed for approval. This includes a
response to any analysis or other pertinent documentation as outlined in Section { C) below and as
indicated by the applicant in Section (4) of the application.

The applicant can then review the package and resubmit with the appropriate information needed to
complete the review and approval process. ‘

Section (C):

Once the application package is sent into the Regional Division of Transportation office, the
package will be logged in and submitted to the Planning & Design Section for further review and
vecommendations. It is at this level of review that the applicant may be required to submit additional
information (i.e. engineering analysis, compliance documents, engineering drawings, etc) in which
case the Regional office will send out a notice to the applicant requesting such information in order
to complete the review.

Section (D):

Once the additional information is provided under Section (C), and accepted, the Regional Roads
Office will complete this section with any additional requirements such as standard details to be
used, typical sections, special provisions, and/or other pertinent stipulations necessary to insure the
proper construction of the utility crossing(s) and the safety of the traveling public.

Then the Regional Planning & Design Section shall make a recommendation to the Regional Road
Engineer to Approve/Disapprove the permit application with written justification (as necessary)
pointing out any extenuating circumstances o be considered by the Regional Road Engineer during
his final review.

Section (E):

In reviewing the final permit package, the Regional Road Engineer will determine if portions of the
permit requirements are to be waived. If so, the Regional Road Engineer shall indicate in this
section and initial off on such waivers. If this section is left blank, then all requirements as shown in
the permit shall apply and be enforceable (i.e. no waivers are to be allowed).

Section (F):

Once Section (E) is completed, the Regional Road Engineer signs the permit application and
forwarded the package to the Regional Director for signature.

Once the permit is approved and signed by the Regional Director, the Regional Roads office dates

the permit and assigns a permit number. Then copies are distributed to the Regional office, Agency
office, and Applicant by mail, (Note: It is important that the applicant provide an accurate address.)

800 7
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786 6111 BIA ENA ROADS

09/22/2006 11:31 FAX 505

[dooa

B/

Qai12: 12PMIB 1A BRANGH OF ROADS

5-11-—

“?owm% No. :

| DESIGN TYPICAL & CRITERIA |
T - Current | Future |
. 19 {20

ADT (Average Daily. Traffic)

DHV (Design Hourly Volume)

% Truck Traffic

Type of Terrain

Design Speed (mph)

Traffic Lane Width - (A)

Clear Recovery Dist. (fill)- | (C)

Exhibit A

DESIGN TYPICAL & CRITERIA

. _gmx.. Super Elevation

Max. Degree of Curvoture

Min.- Stopping Sight Distance

Min, Passing Sight Distance

Maximum Grade

Minimum R/W Width

. Slope
Shoulder Width ©) .
Clear Recovery Dist. (Cut) (D)
Ditch Width (Cut) (E)

2:1 Slopes with guard-
roil may be used In
exceptionol sltualions
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AquaForce” PRESSURE BOOSTING SIZING GUIDE
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The AquaForce pump station is provided as
a pre-engineered answer for installations
requiring consistent water pressure with
variable flow rates. The AquaForce can be
selected and installed for many applications
including: hotels, commercial buildings,
public buildings, schools, hospitals, domestic
water, irrigation, general industrial process,
municipal water supply, rural water supply,
RO water, wash systems and general water
boosting. Each of these applications typically
sees varying demand during the day, but the
users demand a consistent water pressure
even in periods of peak use.

G&L Pumps has developed the AquaForce
pump station to meet this need. The Aqua-
Force consists of either two (duplex) or three
(triplex) pumps mounted to a common steel
base. These pumps may be either horizon-
tal end suction or vertical multistage design
based on the required pressure. Pump liquid
end components and the common suction
and discharge manifolds are all provided in
stainless steel. Each station also includes all
required gate valves, check valves, pressure
transducers and gages.

AATION

Each pump is equipped with its own Aqua-
var variable speed pump controller, which

is described in more detail in the following
section. A central fuse panel with individual
pump disconnects is provided to assist with
shut down for maintenance. The entire Aqua-
Force station carries the UL and CUL certifica-
tion.

The AquaForce can be connected to either
surface or underground supply tanks or di-
rectly to municipal water supply. The follow-
ing diagram shows the various piping layouts
available for both duplex and triplex pump
stations. Both suction and discharge mani-
folds are supplied with flanges at each end
for either left hand or right hand installation.

NOTE: Each pump in the AquaForce station is
sized with the same maximum flow
rate. For duplex stations, each pump
can produce 50% of total flow.

Suction out of a well

Indirect connection
via tank

Direct connection

1 Pump with AQUAVAR controller 4 Gate valves
2 Diaphragm tank

3 Distribution panel
2

6 Foot valves

5 Check valves

7 Incoming pressure switch
8 Pressure gauges
9 Level switches

10 Supply tank

11 Pressure
Transmitter
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Municipal Water System

Tl —
TYPICAL G&L PUMPS PRODUCT

Applications AquaForce |AquaBoost| Aquavar | Turbine;| SSV [ SSH VIEVIN
1 Raw Water Pumping ‘ “
2 Industrial Source Water X ‘ “
3 Municipal Booster Station X ‘ “
4 Residential Booster ‘ ‘-‘
5 Hotel Water Boost X ‘ “
6 Hospital Water Boost X ‘ ‘-‘
7 Industrial Water Boost X ‘ “
8 Schools Water Boost X ‘ ‘-‘
9 Office Buildings X | ES
10 Shopping Centers X ‘ _‘
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a) direct connection
without pressurized tank

Direct Supply
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b) direct connection
with pressurized tank
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(2) In case of direct connection to a water system
main, install a check valve (A) or a dis-

connecting device (B), unless otherwise open break tank

c) indirect connection to an

d) suction out of a
well or reservoir

stated in local codes.
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a.) Direct Connection — Booster stations

or pumps may be connected directly to the
main line water supply if there is adequate
provision to prevent back flush of water from
the booster back into the main line. Check
valves and anti-syphon valves may be used
for this purpose. Check with local regula-
tions for the level of protection required. In
some cases the use of a variable speed pump,
which eliminates hard starts and water ham-
mer, will allow direct connection.

b.) Direct Connection with Pressurized
Tank — Some water supply systems are al-
ready equipped with a pressure tank, but the
change in demand during the day may cause
the pressure to drop below an acceptable
level. In these cases, a booster pump or sta-
tion may be used to pressurize the line. This
is @ common application when filtration is
performed on incoming water before use.

c.) Indirect Connection to an Open Tank
— The water supply may be routed into an
open accumulation tank prior to being pres-
surized for use. The tank is filled on demand
with a float switch and valve and the pumps
are under positive suction. This type of con-
nection may be needed in some municipali-
ties which restrict direct main line connec-
tion.

d.) Boosting from a Well or Reservoir

— In general, booster pumps and pump
station may be designed to lift water from

a shallow well or reservoir. Care needs to be
taken to match the pump NPSH requirements
to what is available. Typically each pump has
its own supply pipe with a foot valve.

NOTE: A diaphragm or bladder tank is
recommended for the complete
system. This tank must be supplied by
the G&L Pumps distributor and
is not supplied by the factory.
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Water supply boosting for multi-story build-
ings can take many different configurations
depending on the availability of main line
pressure, the height of the building and the
size of the booster unit.

In general, water pressure in a residential or
commercial building should not fall below
20 psi at the point of use. When pressures
drop below this point, common appliances
and plumbing fixtures will no longer function

properly.

VSIEORIBUIE

VGIBO ST ERSYSTENS:

At the most favorable point of use, the pres-
sure should not exceed 70 psi. Pressures be-

yond this may lead to failure of piping joints,
fixtures and appliances.

The following diagrams show six common
configurations of main line and booster pres-
sure use to meet these requirements.

.[ > 20 psi

<70 psi

SUPPLY

A) The unit serves the entire building.

IT .[_— 220 psi

%’H
=

=
Ml
=

<70 psi

il

=

SUPPLY

BOOSTER
UNIT

B) The unit serves the entire building, but the lower floors
are connected through a pressure reducer since the
pressure to the nearest utilization point is too high.

|
nll..J iy B
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% 1 | <o

SUPPLY
— |

\WATER PIPE
UNDER PRESSURE

C) The unit serves the upper floors, whereas the lower
floors are supplied by the water pipe under pressure.

|
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SUPPLY

N BOOSTER
UNIT
WATER PIPE —
UNDER PRESSURE L[><1‘| ~H }N‘l

D) This case resembles the previous one except that
pressure reducers need to be installed on some of the

lower floors.
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BOOSTER
UNIT No. 1

BOOSTER
UNIT No. 2

E) The height of the building requires two booster units
to be used.
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SUPPLY —

BOOSTER
UNIT No. 2

WATER PIPE
UNDER PRESSURE

F) This case resembles the previous one, except that the
lower floors are fed by the water pipe under pressure

(Ex. water system).

Calculating Total Dynamic Head

The Total Dynamic Head (TDH) for your
booster application is calculated as follows:

TDH = He + Hr + Hc—Hs

Where:

— He is the vertical height difference between
the booster discharge and the highest point
of use.

— Hr is the friction losses of all of the piping,
valves, elbows, etc. of the system.

— Hc is the desired discharge pressure at the
top of the system.

— Hs is any suction pressure coming into the
booster from the water supply line.

For details on calculating friction losses,
see the tables in the technical data section
of your G&L Pumps catalog or friction loss
tables for piping.

6
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TANK

BOOSTER UNIT

Example:

The highest tap in a building is 70 feet above
the pump. Friction losses from piping add up
to 30 feet, the user wants 50 psi (116 feet)
available and there is 25 psi (58 feet) of suc-
tion pressure at the pump.

TDH = (He) + (Hr) + (Hc) — (Hs)
TDH =70+ 30 + 116 - 58
TDH = 158 feet
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In addition to determining the Total Dynamic
Head required by your installation, you will
also need to estimate the maximum flow rate
required before you can select the correct
pump station.

Two methods of estimating the maximum
flow rate for different types of buildings are
shown on this page. You can use the graph
method if you know the number of apart-
ments in an apartment house, the number of
employees in offices or stores, or the number
of beds in hospitals and hotels.

A somewhat more accurate method is to
use the total number of plumbing fixtures in
the building. If you can get a fairly accurate
count of the total fixtures, you can use the
chart on the bottom of the page to deter-
mine how much flow to allow for each fix-
ture in the various types of buildings.

For example, in a hospital with 250 fixtures,
the demand per fixture would be .50 gallons
per minute or a total of 125 GPM for the
hospital’s booster system at peak demand.
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PUMP CAPACITY REQUIRED IN U.S. GALLONS PER
MINUTE PER FIXTURE FOR PUBLIC BUILDINGS

Total Number of Fixtures

25 (26 | 51 (101201 (401 |Over
or Less| -50 [-100(-200(-400(-600| 600

Hospitals 1.00 |1.00] .80 | .60 | .50 | .45 | .40
Mercantile Buildings| 1.30 {1.00| .80 | .71 [ .60 | .54 [ .48

Office Buildings 120 | .90 [ .72 | .65 [ .50 | .40 | .35
Schools 1.20 | .85 .65 | .60 | .55 | .45
Hotels, Motels .80 |.60].55].45].40| .35] .33
Apartment Buildings| .60 [.50 [ .37 [ .30 | .28 | .25 | .24

Type of
Building

1. For less than 25 fixtures, pump capacity should not be less
than 75% of capacity required for 25 fixtures.

2. Where additional water is required for some special process,
this should be added to pump capacity.

3. Where laundries or swimming pools are to be supplied, add
approximately 10% to pump capacity for either.
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Performance: Locate the pressure (TDH) you
wish to maintain and the maximum flow you
need. Select the pump which meets or ex-
ceeds this rating at full speed (the top line of
the range curve). For multi-pump systems, the
total capacity of all pumps should meet or
exceed the total demand. Best results are ob-
tained when the maximum pressure is within
ten points of the best pump efficiency. This
diagram can be used as a reference in select-
ing proper pump curves for operation with
the AquaForce range curves shown below.

ATDH (ft.)

Constant pressure/
maximum flow

Flow (GPM)
Variable speed pump curve g

AquaForce Pumping Station Performance Range Curves
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Note: Allow 10-15 feet TDH for friction losses within station piping or above range curves.

Note: Codes on chart refer to G&L Pumps pump types, horsepower or stages. Numbers in parenthesis indicate
number of pumps on that AquaForce station.
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Overview

For smooth operation and shut-down at zero flow, it is recommended that a diaphragm

or bladder type tank be sized for the AquaForce pumping system. The tank provides an air
“cushion” to the system to ensure smooth operation, and prevent surges and oscillation of the
discharge pressure. Also, it provides compressibility to the piping system at zero flow. When
the pumps start ramping down, and approach zero flow, the capacity of the tank and the air
pressure will ensure that the system shuts down when demand has stopped, thus providing
compressibility to the piping system. Without a properly sized tank, it may make the system
run longer or operate inconsistently.

When selecting the correct tank, make sure that the tank can support or exceed the maximum
system pressures and meets the appropriate local codes for pressure ratings and potable
water. The tank is not included from the Goulds Pumps factory, and must be supplied by
others.

Size of tank

Total capacity of the tank must be more than 10% of the maximum flow rate for one pump
in the AquaForce™ pump station. Therefore, when you have a station that pumps a total

of 1500 GPM with three pumps, look to see what one pump

can produce in GPM at full speed. If that one pump
can produce a maximum flow of 700 GPM, then it
would be recommended that the sized capacity

of the tank exceed 70 gallons. (NOTE: this is

tank capacity, NOT drawdown gallons). This is

the recommended size of the tank, and slightly
larger tanks would work as well. Do not exceed D
more than 25 % of the total capacity of the
largest pump in the system, for tank sizing.
Doing so will cause longer delays and improper
operation of the system. Remember, using a
variable speed pumping system will allow the use
of smaller tanks, which reduces cost and space T
requirements!

A
Y

HK
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Tank Pressure

Now that the size (gallons) of the tank is determined, what pressure must be used in the
tank? The tank should be pre-charged to approximately 10 — 12 psig below your system
pressure. Therefore, if you had an AquaForce or Aquavar system, which was set to maintain
100 psig in your system, your tank would be charged to about 88 psig. Remember, that the
tank is typically sent from the factory with little or no pressure, and a pre-charge will have to
be performed at the site. When charging tanks, make sure that the maximum system pressure
does not exceed the working pressure of the tank. For higher pressures, an ASME type tank
may be needed for the system. Always follow tank manufacturers recommended procedures
for pre-charge, mounting, piping. For accurate tank pressurization, be sure that there is no
water in the system.

Tank Location

The tank should be located in the discharge piping downstream from the check valves. When
the check valves close, you should have the tank and the transducers between the check valve
and your shut-off valves in your discharge system. Make sure that the tank connection is the
full pipe size recommended for the connection. Do not reduce or connect “quick disconnect”
couplings to the tank, which will impede the flow from the tank during system operation.

If shut-off valves are used before the tank, make sure that they are open for operation and
system testing. It is important to make sure that no valves or other devices are between the
transducers and tank.

10
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The AquaForce pump station comes complete
with the G&L Pumps Aquavar® or Aquavar |
pump control mounted with each pump. The
Aquavar is a pump specific variable speed
controller which includes a control card,
drive, communication circuit, transducer and
protection circuits in one compact package.

It is completely self contained with only a
circuit breaker required for full capability.

Although the Aquavar has broad program-
ming capability for a wide range of pump ap-
plications the set up for your installation will
be completed for you by your G&L Pumps
distributor or authorized contractor. Once
complete, about the only thing you will need
to learn is how to turn the units off and on,
set the required pressure and view the error
menu.

Each Aquavar has its own pressure trans-
ducer and is connected to the other Aquavars
in the system via an RS485 connection. In op-
eration, the Aquavar constantly compares the
transducer reading from the discharge line to
the required pressure set point. When there
is a drop in pressure, the Aquavar turns on
the pump and gradually ramps up the mo-

tor speed until the required pressure is being
maintained. If the first pump reaches 60 Hz
and the pressure is still not at the set point,
a signal is automatically sent to the next
Aquavar, which turns on the second pump.
This continues until the set point is reached.
If the set point is not reached with all pumps
in operation (due to a broken discharge pipe
for example) the Aquavars will automatically
shut down after a time limit you select.

When there is reduced demand, the last
pump to be started will gradually ramp
down in speed and if pressure is still being
maintained, will turn off. This will continue
until all pumps are off in a no demand condi-
tion. This cyclic starting and stopping of the
pumps based on user demand is completely
automatic and assures consistent water
pressure at varying flow rates. The Aqua-

var will also automatically change the lead
pump at predetermined intervals to assure
uniform pump use and wear. The following
chart shows the pump speed and sequencing
changes as demand increases at a set pres-
sure requirement.

OPERATING CURVES

TDH 4

Pr

PR = PRESSURE SET POINT

AP = UNIT DELIVERY PRESSURE
VARIATION RANGE

AV = PUMP SPEED
VARIATION RANGE

I

1 PUMP

2 PUMPS

FLOW

v

PUMP START: controlled through the corresponding transducer once the minimum

operating value is reached.
PUMP STOP:
operating value is reached.

controlled through the corresponding transducer once the maximum

AquaForce

11
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In systems where high flow levels with higher friction losses are expected, the Aquavars can
be programmed to automatically compensate for this by increasing speed and pressure at
higher flows to match the system curve. This is shown below.

TDH 4

AV

1 PUMP 2 PUMPS FLOW

Each Aquavar protects the
pump against short circuit,
ground fault, under voltage,
over heating, overload, over
voltage, motor over tempera-
ture, pump run out and dry
run. Each Aquavar also displays
when the inverter is on, when
the pump is running and when
there is a fault. These may also
be connected to an optional
alarm package. A lightning ar-
rester is also available as an op-
tion for the entire pump station.

12
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The AquaForce Pump Stations are available with either the space and cost saving pump
mounted Aquavar or the panel configured Aquavar CPC. Use the following chart to determine
which is best for your application.

Aquavar Pump Mount | ¢

v/ | Aquavar CPC

15Hp ——>

20Hp — >

Motor Size 230V /19 230V /39 460V / 39

Upto2Hp —— |V v |V v
3 Hp —s |V v |V v
5 Hp — > |V v |V v
7%Hp — |V v |V v
10Hp —— |V v |V v

v

v

25Hp ——>

30Hp — >

SESESESESESES

ANBNANANIANIANANIANAN

NOTE: Aquavar CPC is available up to 100 HP, 3@, 230V or 550 HP, 39, 460V.

Aquavar Communications

The following signals are available on each Aquavar as standard equipment:
* RS485 - signal to other Aquavars or optional modbus interface.

* Pump running signal - dry contact.

* Fault signal - dry contact.

* Current pressure reading or running frequency - 0-10V analog.

e Connection for remote on/off.

* Multiple digital inputs.
* Analog outputs.

As listed, a modbus interface is available for the Aquavar. On the AquaForce station, one inter-
face card communicates to all pumps.

For more specific information on the Aquavar or Aquavar CPC products, please refer to the

G&L Pumps bulletin, GLAQUA2.

13
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1

. (BASE) Flat steel construction with supporting rib.

2. (PUMP) 316L stainless steel construction, end suction or vertical multi-stage.
3. (MOTOR) standard NEMA design, Class F, Baldor® or equal, JM or TC frame.
4. (MAIN FUSE DISCONNECT) NEMA 4 enclosure, lock out for each pump.

5. (AQUAVAR CONTROLLER) G&L Pumps variable speed controller (motor or strut
mounted).

o

(FLANGED SUCTION MANIFOLD) ANSI flange, 304 stainless, minimum
schedule 40.

7. (FLANGED DISCHARGE MANIFOLD) ANSI flange, 304 stainless, minimum
schedule 40.

8. (PRESSURE GAUGES) Liquid filled, bourdon tube type, WIKA® or equal.

©

(ISOLATION VALVES) Wafer type, low loss, Watts® or equal.
10. (DISCHARGE ISOLATION VALVE) Wafer type, low loss type, Watts or equal.

11. (CHECK VALVES) Non-slam, silent type, Watts or equal.

NOTE: Specifications/equipment subject to change without notice. Verify with factory.
14



NOTIES!

NOTICE: Information contained within this booklet, is based upon generally accepted engineering principles and
data. However, it is the individual designer, engineer or architect’s responsibility to make certain that the
final design conforms to all applicable federal, state and local codes.

15
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PACO. rumrs

Paco Express 5.0.6.116

Pump Performance Datasheet

Customer Quote number
Customer reference Pump size 110707 LF
Item number Stages 01
Service : Based on curve number :RC9715 Rev O
Quantity of pumps 01 Date last saved : 23 Aug 2006
Operating Conditions Liquid
Flow, rated 1100 USgpm Liquid type : Water
Head, rated (requested) 1120 ft Additional liquid description :
Head, rated (actual) 1120 ft Solids diameter, max :0.00in
Suction pressure, rated / max :0.00/0.00 psi.g Temperature, max :68.00 deg F
NPSH available, rated : Ample Fluid density, rated / max :0.998/0.998 SG
Frequency 160 Hz Viscosity, rated :1.00 cP
Performance - :
Speed 13,500 rpm Material
Impeller diameter, rated :5.95in Material requested : Castiron
Impeller diameter, maximum :7.10i0n Material selected : Cast iron
Efficiency 163.52 % Maximum working pressure : 66.88 psi.g
NPSH required / margin required :21.2470.00 ft Maximum allowable working pressure  : 175.0 psi.g
Specific speed / Suction specific speed 1710/ 3,345 US units Maximum allowable suction pressure  : 175.0 psi.g
MCSF :28.7 USgpm Hydrostatic test pressure : 263.0 psi.g
Head, maximum, rated diameter 1155 ft Driver & Power Data
Head rise to shutoff 128.77 % Driver sizing specification :1S0 5199
Flow, best eff. point (BEP) :99.3 USgpm Margin over specification :0.00 %
Flow ratio (rated / BEP) :100.73 % Service factor - 1.00
Diameter ratio (rated / max) 1 83.80 % Power, hydraulic 3.0 hp
Head ratio (rated dia / max dia) 161.59 % Power, rated 4.8 hp
Viscous coefficients (CQ / CH / CE) :1.00/1.00/1.00 Power, maximum, rated diameter 5.6 hp
Selection status : Acceptable Minimum recommended driver rating  : 7.5 hp / 5.6 kW
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@ 3 2 DRAWING
ITT Industries 4
APPROX.
MODEL PUMP STG HP POWER A B WEIGHT
(LBS)
1SVB2A1 1SVB1F5E0 5] 11/2| 230V /1®| 3"CLASS 150| 3" CLASS 150 701
F34 1SVB2B1 1SVB1G5G0 7 2] 230V /1®d| 3"CLASS150| 3" CLASS 150 721
BOLT-DOWN 40172 1SVB2C1 | 1SVB1H5J0 o 71/2] 230v /10| 3'CLASS 150 3"CLASS 300 793
HOLES o 1SVB2D1 1SVB1H5L0 11 71/2] 230V /1®d| 3"CLASS 150| 3" CLASS 300 803
ax B FLANGE 1SVB2E1 1SVB1J5N0 13 5| 460V /3®| 3"CLASS 150| 3" CLASS 300 823
a DISCHARGE 2 NPT 1SVB2F1 | 1SVB1J5R0 16] 5[ 460v /30| 3"CLASS150| 3'CLASS 300 833
CONNECTION TANK FEED 2SVB2A1| 2SVB1HSFOAQ 6] 3| 230v/10] 3'cLASS 150 3"CLASS 150 721
l 5 CONNECTION 2SVB2B1 2SVB1H5H0 8 5] 230V /1®d| 3" CLASS150| 3" CLASS 150 793
n g 2SVB2C1 2SVB1J5L0 11 5] 460V /3®| 3"CLASS150| 3" CLASS 300 823
0 2SVB2D1 2SVB1J5NO 13 5] 460V /3®| 3"CLASS150| 3" CLASS 300 823
- 0
141/ 0 2SVB2E1 2SVB1K5Q0AQ 15( 71/2] 460V /3®| 3" CLASS 150| 3" CLASS 300 833
1 LS A 3SVB2A1| 3SVB1J5D0 4 5| 460V /3®| 3"CLASS 150| 3" CLASS 150 833
3SVB2B1 3SVB1K5F0 6( 71/2] 460V /3P| 3"CLASS150| 3" CLASS 150 853
3SVB2C1 3SVB1L5J0 9 10 460V /3®| 3"CLASS 150| 3" CLASS 300 983
3SVvB2D1 3SVB1L5L0 11 10| 460V /3d| 3"CLASS 150 3" CLASS 300 983
A FLANGE 3SVB2E1 3SVB1M5NO 13 15| 460V /3P| 3"CLASS 150 3" CLASS 300 1213
ggmggﬂ oN 4SVB2A1| 4SVBIN5HOAQ 8| 15| 460V /3d| 4"CLASS150| 4" CLASS 300 1193
4SVB2B1 4SVB1N5K0 10 20| 460V /3®| 4" CLASS 150| 4" CLASS 300 1387
OPTIONS
A ALARM PACKAGE (RUN INDICATOR LIGHTS, PUMP
FAILURE LIGHTS, ALARM HORN)
C |LIGHTING ARRESTOR
D | SUCTION PRESSURE SWITCH
24 1/2 1SVB-2SVB | E [HIGH TEMP RELIEF VALVE ASSEMBLY
——— 26 1/2 35VB-4SVB _ F_|FLEX CONNECTORS
q EXAMPLE MODEL NUMBER
1SVB2A1-AC
[0] BASIC MODEL S I—OF’TIONS:
0 NUMBER A - ALARM PACKAGE
4 0 C - LIGHTING
0 NOTES: ARRESTOR
S 17 1/4 :
g 1. STATION FLOW : GPM
0 MIN. SUCTION PRESSURE + BOOST = DISCHARGE PRESSURE: PSI
)] 2. ALLOW 5 PSI LOSSES THROUGH SYSTEM.
2 3. MANIFOLDS FLANGED BOTH ENDS TO ALLOW FOR CONNECTION TO EITHER END.
[ S 4. 48" CLEARANCE (CLEAR TO GROUND) REQUIRED IN FRONT OF CONTROL PANELS PER 2002
| ° 8le NEC TABLE 110-23(a) CATERGORY 3; USER ASSUMES ALL RESPONSIBILITY FOR EVALUATION
OF SITE CONDITIONS IF USING CATERGORY 1 OR 2 CLEARANCES.
| 42 5. ALLOW 24" MIN. SERVICE CLEARANCE AROUND SYSTEM; ALLOW 12" MIN ABOVE FOR MOTOR
[ 331/2 — 8 1SVB-2SVB
8 5/8 3SVB-4SVB REMOVAL.
6. ALL DIMENSIONS +/- 1/2".
7. NOT TO BE USED FOR CONSTRUCTION PURPOSES UNLESS CERTIFIED.
REV |ZONE| D DESCRIPTION REV|ZONE| D DESCRIPTION REV | ZONE| ID DESCRIPTION UNITS:  INCHES DO NOT SCALE DRAWING
THIS DRAWING IS THE PROPERTY
GENERAL TOLERANCES OF GOULDS PUMPS /ITT IND.
UNLESS NOTED OTHERWISE: SENECA FALLS, NY USA AND o
SHALL NOT, EXCEPT UPON PRIOR HWT |:| @] ﬁ
(NSHES: | MILLVETERS: WRITTEN PERMISSION OF GOULDS [ Uﬂ@ DIJD@@
XX X . PUMPS / ITT IND., BE USEDFOR  [PART
XXXX 005 XXX .125 ANY PURPOSE OTHER THAN THE
MANUFACTURE OF ARTICLES FOR
ANGLES GOULDS PUMPS /ITTIND.DWG  [WODEL(S) SI7ES
ALL.5 TO BE RETURNED UPON REQUEST.
GEOMETRIC TOLERANCES IN
ACCORDANCE WITH ASME J_/,,/EFE;\Q@[L,,L(SUL%TY DRAWN DATE APPROVED DATE ORDER
Y14.5M-1994 AND APPLICABLE  ANGULARITY M. MARTINEZ 2/26/2003
GOULDS STANDARDS 4 TRUE POSITION i
RUN OUT CAD DRAWING REV
THIRD ANGLE PROJECTION TOTAL RUN OUT (TIR) AutoCAD
© CONCENTRICITY
—E—.- L7 FLATNESS PATTERN MATERIAL VOLUME SCALE SHEET
[ PROFILE 1:20 4 of o
Model: Model Rev: Release Level: Date:
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