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GENERAL NOTES:

DRAWINGS ARE SUPPLEMENTED BY A SEPARATE SET OF SPECIFICATION DOCUMENTS.  ANY

CHANGES TO CONSTRUCTION METHODS OR MATERIALS SHALL BE APPROVED IN ADVANCE BY

THE RESPONSIBLE REGISTERED PROFESSIONAL.

AS-BUILT DRAWINGS:

CONTRACTOR SHALL MAINTAIN IN A SAFE PLACE AT THE SITE ONE PRINTED RECORD COPY OF

ALL DRAWINGS, SPECIFICATIONS, ADDENDA, CHANGE ORDERS, WORK CHANGE DIRECTIVES,

FIELD ORDERS, WRITTEN INTERPRETATIONS AND CLARIFICATIONS, AND APPROVED SHOP

DRAWINGS. CONTRACTOR SHALL KEEP SUCH RECORD DOCUMENTS IN GOOD ORDER AND

ANNOTATE THEM TO SHOW CHANGES MADE DURING CONSTRUCTION. THESE RECORD

DOCUMENTS, TOGETHER WITH ALL APPROVED SAMPLES, WILL BE AVAILABLE TO ENGINEER FOR

REFERENCE. UPON COMPLETION OF THE WORK, CONTRACTOR SHALL DELIVER THESE RECORD

DOCUMENTS TO ENGINEER.

PRODUCT OPTIONS/SUBSTITUTIONS:

"OR APPROVED EQUAL" IS ALWAYS IMPLIED AFTER A BRAND NAME, PATENTED PROCESS OR

CATALOG NUMBER.  ANY BRAND OR PROCESS APPROVED BY THE RESPONSIBLE REGISTERED

PROFESSIONAL MAY BE SUBSTITUTED.  THE ONLY EXCEPTION IS WHERE NO SUBSTITUTION IS

SPECIFIED.

TECHNICAL PROVISIONS:

GENERAL CONDITIONS

SECTION 01 - TRENCH EXCAVATION AND BACKFILL FOR PIPELINES AND APPURTENANT

STRUCTURES

SECTION 02 - CAST-IN-PLACE CONCRETE

SECTION 04 - WATER TRANSMISSION AND DISTRIBUTION MAIN

SECTION 11 - ROADWAY, RAILROAD, AND SPECIAL UTILITY CROSSINGS

SECTION 60 - CHAIN LINK FENCING

MODIFIED TP-10 - WELL PITLESS UNIT

MODIFIED TP-42 - PUMP HOUSE: SITE

MODIFIED TP-43 - PUMP HOUSE: STRUCTURAL

MODIFIED TP-44 - PUMP HOUSE: MECHANICAL

MODIFIED TP-45 - ELECTRICAL AND CONTROL
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SCOPE OF WORK

1. INSTALL
1.1. 2-INCH DROP PIPE, SUBMERSIBLE PUMP AND MOTOR
1.2. PITLESS WELL ADAPTER

2. CONSTRUCT NEW WATER MAIN CONNECTING NEW WELL TO EXISTING MAIN
2.1. INSTALL 6-INCH TEE AND VALVES ON EXISTING WATER MAIN
2.2. INSTALL 6-INCH WATER MAIN
2.3. CONSTRUCT ROAD BORE UNDER US HIGHWAY 160
2.4. CONSTRUCT CROSSING UNDER NAVAJO TRIBAL UTILITY AUTHORITY (NTUA) GAS LINE
2.5. CONSTRUCT CROSSING UNDER NTUA WATER LINE
2.6. INSTALL 6-INCH TEE AND VALVES FOR FUTURE INTERCONNECTION TO NTUA WATER LINE
2.7. INSTALL 6-INCH TO 4-INCH REDUCER
2.8. INSTALL 4-INCH WATER MAIN TO PUMP HOUSE SITE
2.9. INSTALL 4-INCH WATER MAIN FROM PUMP HOUSE TO PITLESS UNIT

3. CONSTRUCT TWO-ROOM PUMP HOUSE AND CHLORINATION FACILITY
3.1. PREPARE SITE
3.2. CONSTRUCT WELL PAD
3.3. CONSTRUCT ACCESS DRIVEWAY
3.4. CONSTRUCT CONCRETE TWO-ROOM BUILDING
3.5. CONSTRUCT DRAINFIELD
3.6. INSTALL PIPING AND MECHANICAL REQUIREMENTS
3.7. INSTALL 2-INCH TRANSDUCER CONDUIT
3.8. CONSTRUCT CONCRETE TRANSFORMER PAD
3.9. INSTALL SWITCHING CABINET PAD
3.10. DESIGN AND INSTALL ELECTRICAL AND CONTROL SYSTEMS
3.11. CONSTRUCT ENCLOSURE FENCING AND ACCESS GATE

4. FULFILL ARIZONA PUBLIC SERVICE (APS) AGREEMENT:
4.1. EXCAVATE TRENCH FOR APS UNDERGROUND POWER LINE EXTENSION
4.2. PROVIDE AND INSTALL CONDUIT FOR UNDERGROUND POWER LINE AND THREE-PHASE TRANSFORMER

PAD
4.3. INSTALL SWITCHING CABINET PAD PROVIDED BY APS
4.1. APS TO INSTALL POWER POLES AND OVERHEAD ELECTRICAL POWER LINE

WATER QUALITY DATA
Parameter Standard Result Units

Fe 4.0 0.15 mg/L
Mg - 4.2 mg/L
As 0.010 0.0027 mg/L
Ca - 15 mg/L

Alkalinity - 86.8 mg/L
Hardness - 56 mg/L

TDS 500 140 mg/L
pH 5.0-9.0 7.97

mg/L

FROM 2019 WELL INSTALLATION REPORT

SAMPLES COLLECTED NOVEMBER 20, 2018

DESIGN CRITERIA

· 10 STATES STANDARDS
· NAVAJO AREA IHS STANDARDS
· ADOT  GUIDELINE FOR ACCOMMODATING UTILITIES

ON HIGHWAY RIGHTS-OF-WAY
· NTUA TECHNICAL SPECIFICATIONS FOR MATERIALS

AND WORKMANSHIP FOR NATURAL GAS FACILITIES
· APS LINE EXTENSION AGREEMENT AND TRENCHING

AGREEMENT
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SYSTEM OPERATION

MOENKOPI UTILITY AUTHORITY OPERATORS WILL BE CONTINUING TO
MANUALLY OPERATE EXISTING WELLS #1 AND #3.

OPERATORS WILL ALSO MANUALLY OPERATE NEW PASTURE CANYON
WELL #5 ON WEEKDAYS.  THE PUMP WILL BE TURNED ON WHEN THE
WATER LEVEL OF THE STORAGE TANKS HAS DROPPED 5 FT AND TURNED
OFF WHEN THE TANKS ARE FULL.

OVER THE WEEKEND OR AS NEEDED WHEN THE OPERATORS ARE
UNAVAILABLE, OPERATORS WILL SET WELL #5 TO AUTOMATIC.  THE
TRANSDUCER WILL SIGNAL THE PUMP TO TURN ON AUTOMATICALLY
WHEN THE TANK LEVEL HAS DROPPED 5 FT AND THE TIMER WILL SHUT
THE PUMP OFF BEFORE THE TANKS OVERFLOW.

EXISTING WELL #2

STATIC WATER LEVEL 53 FT

PUMP SETTING 109 FT

WELL DEPTH 127 FT

TOP OF CASING 4847 FT

PRODUCTION 30 GPM

EXISTING WATER STORAGE TANKS

BASE ELEVATION 4903 FT

TANK OVERFLOW 38 FT

TANK 1 250,000 GAL

TANK 2 390,000 GAL

TOTAL STORAGE 640,000 GAL

EXISTING REVERSE OSMOSIS

WATER TREATMENT PLANT

NOT IN USE

BASE ELEVATION 4953 FT

TANK OVERFLOW 4 FT

EXISTING WELL #1

STATIC WATER LEVEL 42 FT

PUMP SETTING 100 FT

WELL DEPTH 125 FT

TOP OF CASING 4847 FT

PRODUCTION 30 GPM

NEW WELL #5

STATIC WATER LEVEL -3 FT

PUMP SETTING 120 FT

WELL DEPTH 210 FT

TOP OF CASING 4828 FT

PRODUCTION 40 GPM

DISTRIBUTION
DISTRIBUTION

DISTRIBUTION

WELL #3

NOT IN USE

PROPOSED WATER

EXTENSION

WATER DEMAND

POPULATION

· 213 HOMES / 900 PEOPLE, WITH PLANS FOR ADDITIONAL 10 HUD HOMES
· 11 BUSINESSES

PROJECTED DEMAND

ASSUME:
· 1.5% ANNUAL GROWTH IN RESIDENTIAL DEMAND
· USE AVERAGE DAILY DEMAND AFTER IMPLEMENTATION OF METERED

RATES (2018-2019):
·· RESIDENTIAL: 30,000 GAL
·· COMMERCIAL: 18,000 GAL

· PEAK DAY IS ESTIMATED TO BE TWICE ANNUAL AVERAGE DAILY DEMAND
· TOTAL DEVELOPED GROUNDWATER SOURCE CAPACITY IS SUM OF

SUSTAINABLE WELL PRODUCTION OVER 24 HOURS

PROJECTED DEMAND

YEAR 2020 2040

RESIDENTIAL DEMAND (GPD) 30,000 41,000

TOTAL DEMAND (GPD) 48,000 59,000

RESIDENTIAL PEAK DAY DEMAND (GPD) 60,000 96,000

TOTAL PEAK DAY DEMAND (GPD) 83,000 117,000

PROJECTED SUPPLY

SUPPLY

CURRENT SUPPLY - WELLS #1 & #2 (GPD) 65,000

CURRENT SUPPLY WITH ONE WELL OUT OF SERVICE (GPD) 32,000

SUPPLY WITH NEW WELL - WELLS #1, #2, & #5 (GPD) 123,000

SUPPLY WITH NEW WELL AND ONE WELL OUT OF SERVICE (GPD) 90,000

SUPPLY WITH NEW WELL AND FUTURE WELL - WELLS #1, #2, #5, &

#6 (PENDING FUNDING) (GPD)

180,000

SUPPLY WITH NEW WELL AND FUTURE WELL (PENDING

FUNDING) WITH ONE WELL OUT OF SERVICE (GPD)

147,000

EXISTING 6" MAIN

TO BE CLOSED

AT PROPOSED

GATE VALVE

EXISTING 6" MAIN

PROPOSED PUMP

HOUSE #2

EXISTING PUMP

HOUSE #1

PROPOSED 6"

GATE VALVE

DISINFECTION

DISINFECTION METHOD 12.5% SODIUM HYPOCHLORITE
ESTIMATED CHLORINE DEMAND
METERING PUMP
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MAP OF PROPOSED LOCATION
EASEMENT DESCRIPTION FOR UPPER MOENKOPI:

AN EASEMENT FOR WATER PURPOSES, ON, OVER, UNDER, AND ACROSS A PORTION OF SECTION 27, TOWNSHIP 32
NORTH, RANGE 11 EAST OF THE GILA AND SALT RIVER MERIDIAN, SITUATED ON THE HOPI INDIAN RESERVATION,
BUREAU OF INDIAN AFFAIRS, COCONINO COUNTY, STATE OF ARIZONA, BEING A PORTION ON FILE WITH THE
DEPARTMENT OF HEALTH AND HUMAN SERVICES, INDIAN HEALTH SERVICE, ENTITLED NEW N-AQUIFER WELL
CONNECTION, PROJECT NO. PH 15-U77 DESCRIBED AS FOLLOWS:

BEGINNING AT A POINT WHICH BEARS N.62°40'29"E., 617.80 FEET DISTANT FROM A BUREAU OF LAND
MANAGEMENT STAINLESS STEEL POST AND BRASS CAP MONUMENT RECOVERED AT THE S.1/16 SECTION CORNER
OF SECTIONS 27 AND 28, TOWNSHIP 32 NORTH, RANGE 11 EAST OF THE GILA AND SALT RIVER MERIDIAN;

THENCE N.8°18'26"W., 259.09 FEET TO A POINT;

THENCE N.10°07'21"W., 85.02 FEET TO THE POINT OF CURVATURE OF A CURVE TO THE LEFT;

THENCE ALONG SAID CURVE TO THE LEFT ON A RADIUS OF 283.43 FEET, AN ARC DISTANCE OF 85.35 FEET,
THROUGH A CENTRAL ANGLE OF 17°15'15" WITH A CHORD BEARING AND DISTANCE OF N18°44'59"W, 85.03 FEET
TO THE POINT OF REVERSE CURVE OF A CURVE TO THE RIGHT;

THENCE ALONG SAID CURVE TO THE RIGHT ON A RADIUS OF 872.04 FEET, AND ARC DISTANCE OF 545.56 FEET,
THROUGH A CENTRAL ANGLE OF 35°50'41" WITH A CHORD BEARING AND DISTANCE OF N9°27'15"W, 536.70 FEET
TO THE POINT OF TANGENCY OF SAID CURVE TO THE RIGHT;

THENCE N.8°28'05"E., 267.26 FEET TO THE POINT OF CURVATURE OF A CURVE TO THE LEFT;

THENCE ALONG SAID CURVE TO THE LEFT ON A RADIUS OF 1169.52 FEET, AN ARC DISTANCE OF 241.16 FEET,
THROUGH A CENTRAL ANGLE OF 11°48'52" WITH A CHORD BEARING AND DISTANCE OF N2°33'39"E, 240.73 FEET TO
THE POINT OF TANGENCY OF SAID CURVE TO THE LEFT;

THENCE N.3°20'47"W., 9.85 FEET TO THE POINT OF CURVATURE OF A CURVE TO THE LEFT;

THENCE ALONG SAID CURVE TO THE LEFT ON A RADIUS OF 2057.61, AN ARC DISTANCE OF 177.54 FEET, THROUGH A
CENTRAL ANGLE OF 4°56'38" WITH A CHORD BEARING AND DISTANCE OF N5°49'06"W, 177.49 FEET TO A
NON-TANGENT POINT;

THENCE S.81°57'46"W., 18.57 FEET TO THE TERMINUS OF THIS WATER LINE EASEMENT ON THE EASTERLY
BOUNDARY OF FENCED PUMP HOUSE SITE EASEMENT, DESCRIBED CONCURENTLY WITH THIS WATERLINE
EASEMENT, WHICH BEARS N.34°00'18"E., 724.56 FEET FROM A BUREAU OF LAND MANAGEMENT STAINLESS STEEL
POST AND BRASS CAP MONUMENT RECOVERED AT THE 1/4 SECTION CORNER OF SECTIONS 27 AND 28;

THE RIGHT-OF-WAY FOR THE WATER MAIN SHALL BE 50 FEET IN WIDTH (25 FEET EITHER SIDE OF THE DESCRIBED
CENTER LINE AND 25 FEET AT THE FRONT AND 25 FEET AT THE END), APPROXIMATELY 1689.40 FEET IN LENGTH AND
APPROXIMATELY 1.94 ACRES, MORE OR LESS.

FENCED PUMP HOUSE SITE:

BEGINNING AT THE TERMINUS OF THE ABOVE DESCRIBED WATER LINE EASEMENT, DESCRIBED CONUCRRENTLY
WITH THIS FENCED PUMP HOUSE SITE, WHICH BEARS N.34°00'18"E., 724.56 FEET FROM A BUREAU OF LAND
MANAGEMENT STAINLESS STEEL POST AND BRASS CAP MONUMENT RECOVERED AT THE 1/4 SECTION CORNER OF
SECTIONS 27 AND 28;

THENCE S.10°02'14"E., 4.18 FEET TO THE SOUTHEASTERLY CORNER OF THE FENCED PUMP HOUSE SITE;

THENCE S.79°57'46"W., 39.44 FEET TO THE SOUTHWESTERLY CORNER OF THE FENCED PUMP HOUSE SITE;

THENCE N.10°02'14"W, 63.99 FEET TO THE NORTHWESTERLY CORNER OF THE FENCED PUMP HOUSE SITE;

THENCE N.80°12'06"E., 39.44 FEET TO THE NORTHEASTERLY CORNER OF THE FENCED PUMP HOUSE SITE;

THENCE S.10°02'14"E., 59.64 FEET TO THE POINT OF BEGINNING, SAID PUMP HOUSE SITE CONTAINS 0.06 ACRES
MORE OR LESS.

.

SURVEYOR'S AFFIDAVIT

STATE OF ARIZONA

COCONINO COUNTY

I HEREBY STATE THAT I AM A REGISTERED LAND SURVEYOR, RETAINED BY THE

DEPARTMENT OF HEALTH AND HUMAN SERVICES, UNITED STATES PUBLIC

HEALTH SERVICE, INDIAN HEALTH SERVICE; THAT THE SURVEY OF THE

COMMUNITY UTILITY RIGHT-OF-WAY AS DESCRIBED AND SHOWN ON THIS MAP

WAS CONDUCTED BY ME OR UNDER MY SUPERVISION ON BEHALF OF THE HOPI

TRIBE, AND THAT SUCH SURVEY IS ACCURATELY REPRESENTED ON THIS MAP.

____________________

DAVID LEE, CFedS

INDIAN HEALTH SERVICE

OFFICE OF ENVIRONMENTAL HEALTH & ENGINEERING
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PROJECT OVERVIEW - NTUA CROSSINGS
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PROJECT OVERVIEW - APS POWER EXTENSION

NEW N-AQUIFER

PASTURE CANYON

WELL 5 AND PUMP HOUSE

N36° 07' 39.06", W111° 12' 39.07"

APS POLE #704621

N36° 07' 22.63", W111° 12' 34.21"

US HIGHWAY 160 MILE POST 323

N36° 07' 23.48", W111° 12' 32.91"

PROPOSED POWER POLES FOR OVERHEAD POWER LINE

PROPOSED UNDERGROUND POWER LINE

SEE SHEET 41 FOR APS

POWER EXTENSION DESIGN

EXISTING PUMP HOUSE

WELL #2

WELL #1
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INSTALL 4" X 4" X 4" TEE

STA. 16+71

INSTALL 4" 90° BEND
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INSTALL 4" GATE VALVE

STA. 17+06

4" C900 DR-18 PVC

INSTALL 4" FLUSH VALVE

STA. 17+10

10' OF 4" DUCTILE IRON

4' OF 4" DUCTILE IRON

4" C900 DR-18 PVC
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PUMP HOUSE PLAN

WATER WELL #5:

INSTALL PUMP, DROP PIPE,

TWO 2" CHECK VALVES, AND PITLESS UNIT

WITH 4" MECHANICAL JOINT OUTLET.

CONSTRUCT 4" X 4" CONCRETE PAD.

CONSTRUCT 6 IN RAISED

CONCRETE PAD

PAD EL: 4826.7 FT

FF EL: 4827.2 FT

INSTALL 4" GATE VALVE 3' FROM NORTH END OF TEE.

INSTALL CAP ON NORTH END OF VALVE FOR FUTURE

     WELL 6 CONNECTION.
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C-509
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C-510
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C-506

1

C-519

1

C-511

1

C-514

1

C-515

1

C-516

1

C-517

NOTE:

ALL JOINTS RESTRAINED PER MECHANICAL RESTRAINED JOINTS DETAIL IN

LAYOUT C-504

INSTALL PUMP HOUSE BUILDING

FLATTEN BERM AND CONSTRUCT GRAVEL DRIVEWAY.

INSTALL WEED CONTROL WITH GEOFABRIC.

INSTALL 2 DRAINFIELDS,

2 CHAMBERS EACH.

INSTALL WEED CONTROL WITH

GEOFABRIC ON TOP OF DRAINFIELD

CHAMBERS.

APS TRANSFORMER

CONSTRUCT CONCRETE PAD

APS SWITCHING CABINET

INSTALL BOX PAD

1

E-603

1, 2

E-605

1

E-604

INSTALL 2" TRANSDUCER CONDUIT

INSTALL DOUBLE GATE

8' HIGH X 16' WIDE

INSTALL 200 LF

CHAIN LINK FENCE

(6' HIGH)

1

C-508

INSTALL CONDUIT PER SHEET 40:

12' 3-UA1/0T-2"(3)-ABC-12.47KV

INSTALL CONDUIT PER SHEET 40:

25' 1-UA4/0DV-4"

BURY DEPTH 3.5'

INSTALL STUB OUTS

PER SHEET 41:

3-2" CONDUIT

INSTALL ELECTRICAL METER

PER SHEET 41

1

C-505

INSTALL TRACER WIRE BOX

INSTALL 2 

1

2

" ELECTRICAL CONDUIT
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4" C900 DR-18 PVC

R=312.38'

R=867.26'

R=1220.44' R=1184.36'
R=2070.54'

R=33008.26'

4" C900 DR-18 PVC

INSTALL 6" GATE VALVE

STA. 2+55
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4812

4816

4820

4824

4828

4806
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4816

4820

4824

4828

-1+00 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00

6" GATE VALVE

6
3
.
7
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4828 4828

EDGE OF PAVEMENT

EDGE OF PAVEMENT
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6
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.
7
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4" X 4" X 4" TEE

4" 90° BEND
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NOTES:

1. ALL JOINTS RESTRAINED PER MECHANICAL RESTRAINED JOINTS DETAIL IN

SHEET 19

2. MINIMUM BURY DEPTH 3.5'

PUMP HOUSE PIPING ABOVE GRADE

EXISTING MUA WATER MAIN

EXISTING MUA WATER MAIN

EXISTING NTUA WATER MAIN

EXISTING NTUA GAS LINE

EXISTING GROUND

SHEET 12

SHEET 13

SHEET 14

SHEET 14

SHEET 15

U

S

 
H

W

Y

 
1

6

0

P

A

S

T

U

R

E

 

C

A

N

Y

O

N

 

A

C

C

E

S

S

 

R

O

A

D

ADOT ROW FENCE

ADOT ROW FENCE

NAVAJO-HOPI FENCE LINE

HOPI RESERVATION

NAVAJO RESERVATION

6" X 4" REDUCER

6" X 4" REDUCER
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1
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PROFILE

PLAN VIEW

4" X 4" X 4" TEE

6" X 6" X 6" TEE

SCALE: H: 1" = 80', V: 1" = 8'

1

C-507

ADOT CROSSING

EXISTING NTUA GAS LINE

EXISTING NTUA WATER MAIN

INSTALL CONDUIT PER SHEET 41:

620' 3-UA1/0T-2"(3)-ACB-12.47KV

12" PVC CASING

14" STEEL CASING
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4" C900 DR-18 PVC

INSTALL 6" GATE VALVE

STA. 0+04

INSTALL 6" GATE VALVE

STA. 2+55

4806
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4812

4816

4820

4824

4828
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6" GATE VALVE

6" GATE VALVE
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14" STEEL CASING TO END OF BORING

BORING TO 30' PAST EDGE OF PAVEMENT

14" STEEL CASING TO 30' PAST

EDGE OF  PAVEMENT

EXISTING GROUND

1

C-507

1

C-520

1

C-507

EDGE OF PAVEMENT

ADOT ROW FENCE
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C-505

1

C-505

SCALE: H: 1" = 20', V: 1" = 2'

PROFILE VIEWPLAN VIEW

NTUA GAS LINE

NTUA WATER LINE

12" PVC CASING 10' ON

EACH SIDE OF GAS LINE

12" PVC CASING 10' ON

EACH SIDE OF GAS LINE

1

C-520

1

C-513

1

C-513

1

C-505

1

C-505

1

C-505
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INSTALL 6" GATE VALVE

STA. 2+55
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4" C900 DR-18 PVC

INSTALL 6" X 6" X 6" TEE

STA. 2+59

INSTALL 6" GATE VALVE

STA. 2+55
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6" x 4" REDUCER

EXISTING GROUND

CONTRACTOR TO FIELD VERIFY AND

BLUE STAKE EXISTING LINES

REFER TO NTUA TECHNICAL

SPECIFICATIONS FOR MATERIALS AND

WORKMANSHIP FOR NATURAL GAS

FACILITIES TP 2.0

NTUA WATER LINE

8" PVC

NTUA GAS LINE

1
5
.
3
6

WATER AND GAS LINE DEPTHS ARE ESTIMATED.

TO BE VERIFIED BY CONTRACTOR.

PROFILE VIEWPLAN VIEW

SCALE: H: 1" = 10', V: 1" = 1'

12" PVC CASING 10' ON

EACH SIDE OF GAS LINE

12" PVC CASING 10' ON

EACH SIDE OF GAS LINE

1

C-513

1

C-513

INSTALL 6" x 4" REDUCER ON NORTH END OF TEE.

1

C-505

INSTALL 6" GATE VALVE 3' FROM EAST END OF TEE.

INSTALL CAP ON EAST END OF VALVE.

1

C-505

1

C-505

RE-SEED ADOT ROW WITH

APPROVED NATIVE PLANT

SEEDS
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PUMP HOUSE PAD
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PUMP HOUSE GRADING SECTION

3:1 SLOPE TO DAYLIGHT

2.00

3.00
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L

VERTICAL OFFSETS

VERTICAL OFFSETS REQUIRE RESTRAINT

OF ALL JOINTS WITHIN THE CALCULATED

LENGTH (L) ON BOTH SIDES OF THE UPPER

AND LOWER FITTINGS. WHEN RESTRAINED

LENGTHS OVERLAP ON THE DIAGONAL PIPE,

ALL JOINTS BETWEEN THE FITTINGS SHOULD

BE RESTRAINED.

THRUST

THRUST

DEAD ENDS (AND IN-LINE VALVES)

DEAD ENDS REQUIRE RESTRAINT OF ALL JOINTS

WITHIN THE CALCULATED LENGTH (L) EXTENDING

FROM THE CAP. IN-LINE VALVES REQUIRE RESTRAINT

OF ALL JOINTS WITHIN A DISTANCE (L) EXTENDING

EITHER SIDE OF THE VALVE.

THRUST

THRUST

FIRE HYDRANT LATERALS

FIRE HYDRANTS ARE TYPICALLY INSTALLED BY

RESTRAINING ALL OF THE JOINTS FROM THE MAIN

TO THE MECHANICAL JOINT SHOE AT THE HYDRANT.

THRUSTTHRUST

BRANCH

L

NOTE:

ANY AND ALL ADDITIONAL RESTRAINT DISTANCES (L, L1, L2, Lr)

SHALL BE SPECIFIED BY THE PROJECT ENGINEER.

THRUST

L
r

L
r

THRUST

L

HORIZONTAL BENDS

HORIZONTAL BENDS REQUIRE RESTRAINT OF ALL

JOINTS WITHIN THE CALCULATED LENGTH (L) ON

BOTH SIDES OF THE FITTING.

TEES

TEE FITTINGS REQUIRE RESTRAINT OF ALL

JOINTS WITHIN A CALCULATED LENGTH (L)

ALONG THE BRANCH PIPE. THE RESTRAINT

DESIGN ALSO REQUIRES THE SELECTION

OF A LENGTH OF PIPE ALONG THE RUN (Lr)

TO BE FREE OF JOINTS.

PIPE

SIZE

HORIZONTAL

BENDS

L
TEE Lr

L  FOR  DEAD  ENDS

AND  VALVES

LREDUCERS

12"

10"

8"

6"

4"

90°

45°

22.5°

11.25°

90°

45°

22.5°

11.25°

90°

45°

22.5°

11.25°

90°

45°

22.5°

11.25°

90°

45°

22.5°

11.25°

35'

15'

7'

4'

30'

13'

6'

3'

26'

11'

5'

3'

20'

8'

4'

2'

14'

6'

3'

2'

12 x 12 x 12

12 x 12 x 10

12 x 12 x 8

12 x 12 x 6

10 x 10 x 12

10 x 10 x 10

10 x 10 x 8

10 x 10 x 6

8 x 8 x 10

8 x 8 x 8

8 x 8 x 6

8 x 8 x 4

6 x 6 x 10

6 x 6 x 8

6 x 6 x 6

6 x 6 x 4

4 x 4 x 6

4 x 4 x 4

4 x 4 x 3

15.0

10.0

8.0

8.0

8.0

99'

84'

70'

53'

38'

17'

1'

1'

1'

54'

30'

2'

1'

50'

27'

1'

1'

58'

38'

11'

1'

25'

1'

1'

L

12 x 10

12 x 8

12 x 6

12 x 4

10 x 8

10 x 6

10 x 4

10 x 3

8 x 6

8 x 4

8 x 3

6 x 4

6 x 3

4 x 3

29'

52'

72'

86'

28'

52'

68'

73'

30'

50'

57'

28'

36'

13'

NOTES:

ALL ABOVE REFERENCED RESTRAINT LENGTHS,  "L", SHALL BE CONSIDERED AS MINIMUM

VALUES. ALL CALCULATED LENGTHS ARE BASED ON THE EBAA RESTRAINT LENGTH

CALCULATOR AND ASSUME THE FOLLOWING:

1) SOIL TYPE IS SIMILAR TO GP (PER USCS), A POORLY GRADED GRAVEL-SAND MIXTURE

WITH LITTLE OR NO FINES.

2) THE TEST PRESSURE IS 150 PSI.

3) THE FACTOR OF SAFETY IS 1.5 TO 1.

4) THE MINIMUM DEPTH OF BURY IS 3.0'.

5) THE PIPE IS PLACED IN A COMPACTED GRANULAR MATERIAL UP TO THE CENTERLINE OF

THE PIPE, AND WITH A MINIMUM OF 4" BEDDING UNDER THE PIPE, AND COMPACTED

SELECT MATERIAL UP TO THE TOP OF THE PIPE. ALL BEDDING AND COVER MATERIAL IS

TO BE BACKFILLED AND COMPACTED IN ACCORDANCE TO TP 01.

6) TRENCH TYPE IS TYPE 4.

7) FOR VERTICAL OFFSETS, THE LOW SIDE DEPTH USED WAS 3.5 FT.

8) FOR ANY DIFFERENT VALUES OR CRITERIA, CONSULT WITH ENGINEER TO RECALCULATE

REQUIRED RESTRAINT LENGTH.

RESTRAINED MECHANICAL PIPE JOINT

APPLICATION CRITERIA

L2

L

L1

L

1

L

2

L1

41'

20'

10'

35'

17'

9'

29'

14'

7'

22'

11'

6'

16'

8'

4'

VERTICAL

OFFSETS

45°

22.5°

11.25°

45°

22.5°

11.25°

45°

22.5°

11.25°

45°

22.5°

11.25°

45°

22.5°

11.25°

L2

13'

7'

3'

11'

6'

3'

10'

5'

3'

7'

4'

2'

5'

3'

2'

Scale:4A

  MECHANICAL RESTRAINED JOINTS  

 NTS

RESTRAINT LENGTHS FOR PVC PIPE MATERIAL
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1.   THE GOVERNING CODE IS THE UNIFORM BUILDING CODE, 1985

     EDITION.

2.   MINIMUM DESIGN LIVE LOADS SHALL BE:

            25 PSF  - ROOF SNOW LOAD

            25 PSF  - HORIZONTAL WIND LOAD

            35 PCF  - EQUIVALENT BACKFILL FLUID PRESSURE

            SEISMIC ZONE II REQUIREMENTS

3.   THE GENERAL CONTRACTOR OR OWNER SHALL BE RESPONSIBLE FOR

     LOCATION OF THE STRUCTURE, ORIENTATION, BENCH MARKS,

     REFERENCE FLOOR ELEVATIONS, LINES, AND GRADES.

4.   FOUNDATION DESIGN IS BASED UPON A MAXIMUM ASSUMED SOIL

     BEARING CAPACITY OF 1000 PSF.  SOIL BEARING MATERIALS ARE

     ASSUMED TO CONSIST OF GRANULAR MATERIALS (COBBLE ROCK,

     GRAVEL, AND SAND) WITH MINOR AMOUNTS OF SILT AND/OR CLAY. 

     IF THERE SHOULD BE REASON TO SUSPECT THE PRESENCE OF

     EXPANSIVE SOILS OR POORLY CONSOLIDATED SOILS AT THE PROJECT

     SITE, THE OWNER SHALL BE RESPONSIBLE FOR CONFIRMING THAT THE

     BEARING STRATA ARE CAPABLE OF SUPPORTING THE STRUCTURE

     WITHOUT EXPANSIVE HEAVE, EXCESSIVE SETTLEMENT, OR OTHER

     UNACCEPTABLE PERFORMANCE.

5.   COMPACTED AGGREGATE BASE COURSE IS RECOMMENDED BENEATH THE

     PRECAST BASE SLAB TO PROMOTE DRAINAGE AND TO PROVIDE A

     STABLE FOUNDATION STRUCTURE.  FOR "NORMAL" SITE CONDITIONS,

     TWO (2) FEET OF BASE COURSE MATERIAL IS RECOMMENDED.  FOR

     SITES WHERE THE NATURAL SOILS ARE PREDOMINATELY CLAY OR

     SILT, SPECIFIC RECOMMENDATIONS SHOULD BE PROVIDED BY A

     GEOTECHNICAL ENGINEER.  BASE COURSE SHALL NOT BE INSTALLED

     INTO AN EXCAVATION IN NATIVE SOIL WITHOUT PROVIDING AN

     OUTLET FOR DRAINAGE, EITHER THROUGH FREELY DRAINING NATURAL

     SOILS AT THE SITE OR BY PROVIDING A GRAVELED TRENCH OR

     FRENCH DRAIN TO DAYLIGHT.  BASE COURSE MATERIAL SHALL

     CONFORM TO THE FOLLOWING GRADATION AND SHALL BE COMPACTED TO

     AT LEAST 95% OF STANDARD PROCTOR DENSITY.

                    SCREEN SIZE          % PASSING

                         1"                 100

                        3/4"               95-100

                        3/8"               20-55

                        NO.4                0-10

                        NO.8                0-5

6.   SITE DRAINAGE OF SURFACE MOISTURE SHALL PROVIDE A POSITIVE

     SLOPE OF FINISH GRADE AWAY FROM ALL SIDES OF THE BUILDING

     PERIMETER.

7.   IT IS RECOMMENDED THAT SITE-CAST CONCRETE BE MADE WITH

     TYPE II (ALKALI RESISTIVE) CEMENT AND SHALL ATTAIN A

     MINIMUM COMPRESSIVE STRENGTH OF 3,000 PSI WITHIN 28 DAYS. 

     THE MIX DESIGN SHOULD INCLUDE 5% (±1%) AIR ENTRAINMENT

     AND SHOULD BE PLACED AND CURED IN ACCORDANCE WITH THE

     ACI MANUAL OF CONCRETE PRACTICE, VOLUMES 1 THRU 5. 

     SLUMP AT THE TIME OF PLACEMENT SHOULD NOT EXCEED FOUR (4)

     INCHES, AND MECHANICAL VIBRATION SHOULD BE EMPLOYED FOR

     CONSOLIDATION TO ELIMINATE VOIDS AND HONEYCOMBING.

8.   PRECAST CONCRETE COMPONENTS SHALL BE CERTIFIED BY THE

     SUPPLIER TO HAVE ATTAINED A MINIMUM STRENGTH OF 3,000 PSI AT

     TRANSPORT TIME WITH FINAL CONCRETE STRENGTH TO BE AT LEAST

     3,500 PSI WITHIN 28 DAYS.  VERIFICATION OF CONCRETE STRENGTH

     SHALL BE PROVIDED BY THE SUPPLIER UPON REQUEST AND SHALL BE

     CONFIRMED THROUGH CYLINDER BREAKS FROM NORMAL PRODUCTION

     PROCEDURES AND IN-HOUSE QUALITY CONTROL.  A SET OF FOUR (4)

     CYLINDERS SHALL BE TAKEN AT RANDOM IN THE PLANT NOT LESS

     THAN ONCE DURING EACH WEEK OF PRODUCTION.  IF CONFIRMATION

     THROUGH CYLINDER BREAKS IS REQUIRED BY THE OWNER FOR ANY

     PARTICULAR PROJECT, THE COST OF ADDITIONAL TESTING SHALL BE

     PAID BY THE OWNER.

9.   CONCRETE REINFORCING STEEL SHALL BE ASTM A-615 BILLET BARS,

     GRADE 40.  BARS SHALL BE LAPPED AT LEAST THIRTY (30) BAR

     DIAMETERS AT SPLICES AND CORNER BARS SHALL BE PROVIDED TO

     MATCH HORIZONTAL REINFORCING.

10.  STRUCTURAL STEEL, EMBEDMENT STEEL, AND CONNECTIONS SHALL

     CONFORM TO ASTM A-36.  ALL EXPOSED STEEL PLATES AND

     CONNECTIONS SHALL BE PAINTED WITH ONE FIELD COAT OF

     COMPATIBLE PRIMER AND ONE COAT OF EPOXY PAINT.

11.  FIELD WELDING SHALL BE PERFORMED USING E70XX ELECTRODES AND

     SHALL CONFORM TO STANDARDS OF THE AMERICAN WELDING

     SOCIETY FOR WELDING IN BUILDING CONSTRUCTION.

A.L.

11-17-89

G.L.G.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

PUBLIC HEALTH SERVICE

INDIAN HEALTH SERVICE

NAVAJO NATION
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Ground Surface EL 4826.5 ft

+3 ft Static Water Level

103 ft Pumping Water Level

111 ft Maximum Drawdown

120 ft Pump Setting

DRAWING NOT

TO SCALE

PASTURE CANYON WELL 5 - AS BUILT

TEST PUMPING SUMMARY

FROM WELL COMPLETION REPORT

STEP-DRAWDOWN TEST

MAXIMUM DRAWDOWN: 111 FT

40 GPM DURING 36 HOURS OF PUMPING

CONSTANT RATE TEST

103 FT BTOC AFTER 36 HOURS PUMPING AT 41.6 GPM

SPECIFIC CAPACITY: 0.4 GPM/FT

ANALYSIS

MAXIMUM OPERATING RATE: 45 GPM

CALCULATED WELL EFFICIENCY: 73%

AQUIFER TRANSMISSIVITY (T): 686.4 GPD/FT (91.75 FT²/D)

HYDRAULIC CONDUCTIVITY (K): 1.5 FT/D

Top of casing EL 4828.8 ft
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