RDCJY-44-15

RESOLUTION OF THE
RESOURCES AND DEVELOPMENT COMMITTEE
OF THE 23°¢ NAVAJO NATION COUNCIL --- FIRST YEAR, 2015

AN ACTION

RELATING TO RESOURCES AND DEVELOPMENT; APPROVING THE GRANT OF
RIGHT~-OF-WAY TO NAVAJO NATION DEPARTMENT OF WATER RESOURCES TO
CONSTRUCT, OPERATE AND MAINTAIN THE GADII'AHT PHASE Iv
(UNDERGROUND) WATERLINE PIPELINE AND APPURTENANT FACILITIES TO
REPLACE THE EXISTING CUDAHY DITCH SURFACE CANAL SYSTEM ON, OVER
AND ACROSS NAVAJO NATION TRUST LANDS, 1IN THE VICINITY OF
GADII'AHI/TO’KOI CHAPTER, NAVAJO NATION (SAN JUAN COUNTY, NEW
MEXTICO)

BE IT ENACTED:

Section One. Findings

A,

Pursuant to 2 N.N.C. §500, the Resources and Development
Committee of the Navajo Nation Council is hereby
established standing committee of the Navajo Nation; and

. Pursuant to 2 N.N.C. §501 B 2(a), the Resources and

Development Committee of the Navajo Nation Council shall
grant final approval of rights of way; and

. The Navajo Department of Water Resources, P.0. Box 678 Fort

Defiance, Arizona 86504 has submitted an application for
right-of-way for the Gadii’ahi Phase IV pipeline 1in the
vicinity of Gadii’ahi/To’koi Chapter, New Mexico attached
hereto as A; and

. The right-of-way 1s approximately 20,044.56 feet in length,

35 feet wide and consists of 16.106 acres, more or less, of
Navajo Nation Trust Lands located in Section 4-5, Township
30 North, Range 18 West; Sections 31-32, Township 31 North,
Range 18 West and Section 25 and 36, Township 31 North,
Range 19 West, NMPM, San Juan County, New Mexico and the
location is more particularly described on the survey map
attached hereto and incorporated herein as Exhibit B; and

. The Project Review Section with the Navajo Land Department

has determined that this existing Cudahy Ditch was built
before the existence of grazing permits in the early
1900’ s, as shown by the Department of Interior
correspondence and technical Historical Evaluation
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documents attached hereto and made a part hereof as Exhibit
“C”; and the Department of Interior, in letter dated March
13, 2015 states that a Finding of No Significant Impact
(FONSI) has been determined for the proposed action, and
the letter is attached with the documents in Exhibit C; and

F. All environmental and archaeological studies and clearances
have been completed and are attached hereto and
incorporated herein by this reference.

Section Two. Approval

A. The Resources and Development Committee of the Navajo
Nation Council hereby grants a right-of-way to Navajo
Department of Water Resources to construct, operate and
maintain the Gadii’ahi’ Phase IV Pipeline on Navajo Trust
Lands located in the wvicinity of Gadii’ahi/To’koi Chapter

(San Juan County, New Mexico). The location 1s more
particularly described on the map attached hereto as
Exhibit B.

B. The Resources and Development Committee of the Navajo
Nation Council hereby approves the right-of-way subject to,
but not limited to, the following terms and conditions
attached hereto and incorporated herein as Exhibit D.

CERTIFICATION

I, hereby, certify that the foregoing resolution was duly
considered by the Resources and Development Committee of
the 23*¢ Navajo Nation Council at a duly called meeting at
Navajo Nation Council Chambers, Window Rock, Navajo Nation
(Arizona), at which quorum was present and that same was
passed by a vote of 4 in favor, 0 opposed, 0 abstain this
7" day of July, 2015.

Alton Joe Shepherd, Chairperson
Resources and Development Committee
Of the 23" Navajo Nation Council

Motion: Honorable Benjamin Bennett
Second: Honorable Leonard Pete
Vote: 4-0 (Chairman Not Voting)

Page 2 of 2



EXHIBIT

= THE NAVAJO NATION
“J2 DEPARTMENT OF WATER RESOURCES

P. 0. Box 878 » Fort Defiance, Arizona 86504 « (928) 720-4003  FAX (928) 728-4029

BEN SHELLY REX LEE JIM
PRESIDENT VICE PRESIDENT
MEMORANDUM
To: Howard Draper, Programs and Projects Specialist
Navajo Nation Land Department
From:
David Tallman, Civil Engineer
Technical Construction and Operations Branch
Date: February 13, 2015
Subject: Request for Right of Way approval for Gadii’ Ahi’ Phase IV pipeline in

To’” koi’, NM

Please find the following Application for formal Right of Way for the Gadii* Ahi® Phase
IV pipeline in To™ koi’. NM.

Enclose are the pertinent project documents. Archaeological study with Cultural
Compliance document and NEPA — Findings of No Significant Impact document.

If you should have any questions regarding this matter please feel free to contact me at
928-206-6399. or Najam H. Tariq at 928-729-4040.

CONCURRENCE

Najelfn H Tariq, Principal Geoleg qZ-Branch Director
Technical, Construction and Operations Branch, DWR

Ce: R. Benally, NNDWR
M. Begay, TCOB - NNDWR

Encl: KB FINAL Assessment — Findings of No Significant Impact - NEPA document
Biological Resource Compliance Form — Review number 10DOELO1-A
Archaeological Form — NNAD 09 — 206
Cutural Resource Compliance Form — HPD — 09-758



UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF INDIAN AFFAIRS

RIGHT-OF-WAY APPLICATION

LANDOWNER NAME: _NN, Department of Water Resources ALLOTMENT NUMBER: __N/a
LEGAL DESCRIPTION: __See attached -

COMES NOW THE APPLICANT Navajo Nation, Department of Wat:r Resources of
this 29 day of _January , 2015, who whereby petition(s) the Bureau of Indian Affairs and respecifully files
under the terms and provisions of the Act of February 5, 1948 (62 Stat. 17, 25 USC 323-328), and Departmental

Regulations 25 CFR 169, an application of a 100 (term of years) right-of-way for the following
purposes and reasons: Ingress and Egress purposes on existing road.

Across the following described restricted land (easement description):

Said right-of-way to be 20,044 ,56 ft length, _35  ft width, and _16.106in size (or area), as showr on attac hed map
of definite location, attached hereto, and made a part hereof.

SAID APPLICANT UNDERSTANDS AND EXPRESSLY AGREES TO THE FOLLOWING STIPULATYONS:
1. To construct and maintain the right-of-way in a workmanlike manner.

2. To pay all damages and compensation, in addition to the deposit made frirsuant to 169.4, determir:ad by the
Secretary to be due the landowners and authorized users and occupznts of the land due to th- survey,
granting, construction and maintenance of tne right-of-way.

3. To indemnify the landowners and authorized users and occupants agains: any liability for loss of life ersonal
injury and property damage arising from the construction, maintenance, c:cupancy or use of the lar:is by the
applicant, his employees, contractors and their employees, or subcontractors and their employees.

4. To restore the lands as nearly as may be possible to their original condition upon the comu.gtion of
construction, to the extent compatible with the purpose for which the right-of-way was granted.

5. To clear and keep clear the lands within the right-of-way to the extent cornipatible with the purpose of the right-
of-way; and dispose of all vegetative and other material cut, uprooted or otherwise accumulatedi during
construction and maintenance of the project.

6. To take soil and resources conservation protection measures, including weed control, on the land covered by
the right-of-way.

7. To do everything reasonable within its power to prevent and suppress fires on or near the lands to be occupied
under the right-of-way.

8. To build and repair such roads, fences and trails as may be destroyed or injured by construction work and to
build and maintain necessary and suitable crossings for all roads and trails that intersect the works
constructed, maintained, or operated under the right-of-way.

9. That upon revocation or termination of the right-of-way, the applicant shall, so far as in reasonably possible,
restore the land to its original condition. The determination of "reasonabiy possible” is subject to Secretary's
approval.

10. To at all times keep the Secretary informed of its address, and in case «f corporations, of the address of its
principal place of business and the names and addresses of its principal oficers.

11. That the applicant will not interfere with the use of the lands by or under the authority of the landowners for any
purpose not inconsistent with the primary purpose for which the right-of-wz ' is granted.



12. During the term of this Grant of Easement, if any previously unidentified cultural resources are discovered
within the easement area, work should be halted immediately and the BIA and/or Tribal Contractor should be
contacted immediately.

THE APPLICANT FURTHER STIPULATES AND EXPRESSLY AGREES AS FOLLOWS:

To conform and to abjde by all applicable requirements with respect to the right-of-way herein applied for. The
applicant agrees to conform to and abide by the rules, regulations, and requirements contained in the Code of Federal
Regulations, Title 25 fndians, Part 169, as amended, and by reference includes such rules, regulations and
requirements as a part of this application to the same effect as if the same were herein set out in full.

DATE__I/24/15 Nopwjo Mo

APPLICANT__@lg‘Q;(Am_ Davrp TALLmAS, cxvie Elprleet ‘%ﬁm‘w o€ ety Lesan

ATTEST

REQUIRED SUPPORTING DOCUMENTS:

Wiritten consent of landowner (ROW Form 94-7).

()
() Map (plats) of definite location (2 original mylars & 2 copies, See 25 CFR 169.6, 169.7, 169.8, 169.9,
169.10-and 169.11). "

) Deposit of estimated damages or compensation (See 169.4 and 169.14).

) Evidence of Authority of Officers to Execute Papers (ROW Form 94-4)

) For corporation or business, requirements of 25 CFR 169.4 and 169.5 (unless previously filed):
)

)

1.

a. State certified copy of corporate charter or articles of incorporation.

b. Certified copy of corporate resolution, by-laws, articles of partnership or association authorizing
signatory to file the application.

[$)]
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GADIl AHI IRRIGATION PIPELINE
R.OW. SURVEY NAVAJO NATION LANDS
PAGE 1 OF B
LOCATED IN PORTIONS OF
SECTION 4 AND SeECTION 5, TOwWNSHIP 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEW MEXICO
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CERTIFICATION

1. DAVIO A. JOHNSON, A REGISTERED PROFESSIONAL SURVEYOR UNDER THE
LAWS OF THE STATE OF NEW MEXICO, GERTIFY THAT THIS SURVEY PLAT WAS
PREPARED FROM AN ACTUAL GROUND SURVEY PERFORMED 8Y ME OR UNDER

Detail R.O.W. Limits

WHICH IT IS BASED CONFORM TO THE "MINIMUM
SURVEYING IN NEW MEXICO™
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GADIl AHI IRRIGATION PIPELINE
RO.W. SURVEY NAVAJO NATION LANDS

PAGE 2 OF 5

LOCATED IN PORTIONS OF

SECTION 4 AND SECTION 5, TOWNSHIPF 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEwW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEW MEXICO
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AS MEASURED B8Y GPS BETWEEN MONUMENTS FOUND AT THE SOUTH
QUARTER CORNER AND THE SQUTHWEST CORNER QF SECTION 32,

T-31-N, R-18-W. NMP.M, LINE BEARS S 89°58°43" W A DISTANCE OF 2,641 18
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CERTIFICATION

1, DAVID A. JOHNSON, A REGISTERED PROFESSIONAL SURVEYOR UNDER THE
LAWS OF THE STATE OF NEW MEX(CO, CERTIFY THAT THIS SURVEY PLAT WAS
PREPARED FROM AN ACTUAL GROUND SURVEY PERFORMED BY ME OR UNDER
MY DIRECT SUPERVISION, THAT | AM RESPONSIBLE FOR THIS SURVEY. THAT
THIS SURVEY IS TRUE AND CORRECT TO THE BEST OF MY KN

rTGe

DAVID A, JOHNSON, —
NEWMEXICO LICENSE NO 14827




GADH AHI IRRIGATION PIPELINE
R.OW. SURVEY NAVAJO NATION LANDS
PAGE 3 OF
LOCATED IN PORTIONS OF
SECTION 4 AND SECTION 5, TOWNSHIP 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEW MEXICO
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CERTIFICATION

1. DAVID A. JOHNSON, A REGISTERED PROFESSIONAL SURVEYOR UNDER THE
LAWS OF THE STATE OF NEW MEXICO, CERTIFY THAT THIS SURVEY PLAT WAS
PREPARED FROM AN ACTUAL GROUND SURVEY PERFORMED BY ME OR UNDER
MY DIRECT SUPERVISION, THAT | AM RESPONSIBLE FOR THIS &

GA pOWALXD 20130114
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GADIl AHI IRRIGATION PIPELINE
R.O.W. SURVEY NAvaJo NATION LANDS
PAGE 4 OF S

LOCATED IN PORTIONS OF
SECTION 4 AND SECTION 5, TOWNSHIF 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEwW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEw MEXICO

LEGAL DESCRIPTION

A strip of [and thirty-five (35') feet in widlh, located in portions of Section 4 and Section 5 of
Township 30 North, Range 18 West, and in portions of Section 31 and Section 32 of
Township 31 North, Range 18 West, and in portions of Section 36 and Section 25 of
Township 31 North, Range 19 Waest of the New Mexico Principal Meridian, San Juan County,
State of New Mexico, said strip of land lying ten feet (10') to the northeasterly and twenty-five
feet (25") to the southwesterly side of the following centerline;

COMMENCING at a 3.25" Brass Cap found for the North Quarter Gomer of said Section 5,
Township 30 North, Range 18 West, THENCE S 54°53'09" E a distance of 4,656.54 faet to a
point in said Section 4, Township 30 North, Range 18 West, and being the TRUE POINT OF
BEGINNING of this description and survey Station 0+00.00,

THENCE N 42°22'00°W a distance of 19546 feet, tosurvey Sta, 1+95.46
THENCE N 61°33'09"W  a distance of 181.49 feet, tosurvey Sta. 3+76.95
THENCE NB84°2310°W adistanceof  1,886.24 feet, to survey Sta. 22+63.19
THENCE S 89°41'36"W  a distance of 997.25 feel, lo survey Sta. 32+60.44
THENCE N 80°08'48"W  a distance of 6544 feet, tosurvey Sta. 33+25.88
THENCE N 63°57'56"W  a distance of 583.34 feet, tosurvey Sia. 39+09.22
THENCE N 18°11'07"W  a distance of 524.38 feet, tosurvey Sta. 44+33.60
THENCE N 35°15'10"W  a distance of 502.85 feet, 1o survey Sta. 48+36.25
THENCE N 50°19'13“W  a distance of 638.69 feet, losurvey Sta. 55+74.94
THENCE N 50°00'59"W  a distance of 77580 feet, o survey Sta, 63+50.54
THENCE N 22°13'11*W  adistance of 614.79 feet, to survey Sta. 69+65.33
THENCE N 54°39'66"W  a distance of 403.87 feet, tosurvey Sta, 73+69.20
THENCE N 66°52'28"W  a distance of 42328 feet, tosurvey Sta. 77+92.48
THENCE N 72°39'10°"W  a distance of 53197 feel, tosurvey Sta. 83+24.45
THENCE N 62°12'33"W  a distance of 607.65 feet, to survey Sta. 89+32.10
THENCE N 61°33'57"W  a distance of 282.62 feet, tosurvey Sla. 92+14.72
THENCE N 57°32'38"W  a distance of 634.15 feet, tosurvey Sta. 98+48.87
THENCE N 27°5838"W  a distance of 330.08 feet, 1tosurvey Sla. 101+78.95
THENCE N 27°5822"W  a distance of 76.42 feet, tosurvey Sla. 102+55.37
THENCE N 1°4727*W a distance of 316.83 feet, o survey Sta. 105+72.20
THENCE N 34°56'16"W  a distance of 33211  feel, lo survey Sta. 109+04.31
THENCE N79°5339"W adistance of 284.81 feet, 1o survey Sta. 111+99.12
THENCE S78°29°50°W  a distance of 38463 feet, 1o survey Sta, 115+83.75
THENCE S 64°46'04"W  a distance of 487.77 feet, 1o survey Sta. 120+51.52
THENCE §25°32'11"W  adistance of 657.19 feet. lo survey Sta. 127+08.71
THENCE N 81°56'34"W  a distance of 29035 feet, tosurvey Sta. 129+99.08
THENCE N 51°18'10"W  a distance of 38530 feet, tosurvey Sla. 133+84.36
THENCE N 68°47'21"W  a distance of 402.51 feet, 1o survey Sta. 137+86.87
THENCE N 58°45'13“W  a distance of

-

193.97  feet, to survey Sta. 149+82.84
THENCE N0°58'13"E a distance of 968.96 feet, to survey Sta. 159+49.80
THENCE N 30°0809°W  adistance of 40038 feet, 1o survey Sta. 163+50.18
THENCE N 44°3327"W  a distance of 480.45 feet, 1o survey Sta. 168+30.63
THENCE N 62°49'48"W  a distance of 316.40 feet, tosurvey Sla. 171+47.03
THENCE N62°49'35"W  a distance of 403.93 feet, lo survey Sta. 175+50.96




GADH AHI IRRIGATION PIPELINE
RO.W. SURVEY NAvVAJO NATION LANDS
PAGE 5 OF S

LOCATED IN PORTIONS OF
SECTION 4 AND SECTION 5, TOWNSHIP 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEwW MEXICO

LEGAL DESCRIPTION CONTINUED

THENCE S88°34'40“W adistanceof 52549 feet, tosurvey Sta. 180+76.45
THENCE N 72°19'40"W adistanceof 304.23 feel, tosurvey Sta. 183+80.68
THENCE N 25°46'05"W adistanceof 614.75 feet, (o survey Sta. 189+95.43
THENCE N 27°40'54"W adistanceof 70591 feel, o survey Sla. 197+01.34
THENCE N 11°25'43"W adistanceof 343.22 feel lo survey Sta. 200+44.58

which is the terminus of this description and from which point 2 3.25" Brass Cap found for the
South Quarter Comer of said Section 265 of Township 31 North, Range 19 West, bears
S 740'22" E a distance of 1,188.87 feet.

Totals: 20,044.56 feet 1214.82rods 3.80 miles 16.106 acres +/-

This is to cerify that | am a Licensed Professional Surveyor in the State of New Mexico, that
the above description was prepared from field notes of an actual survey made by pe-e

David A. Johnson, P.S.

Licensed Professional Surveyar New Mexico Certificate No. 14827
c/o Johnson Mapping and Surveying, LLC

P.O. Box 2174

Farmington, New Mexico, 87499

(505) 360-8029
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AGREEMENT

TRANSFER OF CERTATIN TRRIGATION PROJECTS WORKS ON THE NAVAJO RESERVATION

WHEREAS :

1. Pursuant to the Act of July 12, 1960, Public Law 86-636 (74
Stat. 470), the Secretary of the Interior is authorized to transfer to the
Navajo Tribe all of the right, title, and interest of the United States to
any irrigation project works, except the Reservoir Canyon and Moencopi Tuba
project works, constructed or under construction by the United States within
the Navajo Reservation prior to the date of approval of the Act, including
machinery, equipment, tools, supplies, buildings, facilities, and improve-
‘'ments which are usable for the care, operation and maintenance of such
works and which are not needed for the continued efficient operation of the
irrigation construction program within the Navajo Reservation, subject to the
prior approval of the Navajo Tribe.

2. By resolution of the Navajo Tribal Council C5-81-57, the Navajo
Tribe assumed responsibility for the payment of operation and maintenance
costs from and after January 1, 1958, and directed and empowered the officers
of the Navajo Tribe to execute any and all agreements or other instruments
which may be necessary, incidental, or advisable, to accept the responsibility
for the operation and maintenance of the irrigatior projects on the Navajo
Reservation.

3. The fiscal year 1963 Navajo Tribal Budget provides Tribal Funds

for the operation and maintenance of certain irrigation projects on the Navajo

Reservation under the Irrigation Operation and Maintenance Dep

AT
,;%"'\\\ RECENED 2
JAN2 8 1963
(41

. Wasbiseten. D. C-

Navajo Tribe's Resources Division.




| - C Q
ST C C

4. The Navajo Tribe represents that it now has a tribal organiza-
tion known as the Irrigation Operation & Maintenance Department, sufficiently
staffed with adequately trained personnel capable of efficiently operating
and maintaining the irrigation project works and facilities to be transferred
pursuant to the Act of July 12, 1960.

NOW, THEREFORE, it is agreed by and between the parties as follows:

1. Pursuant and subject to the Act of July 12, 1960, Public Law
86-636 (74 Stat. 470), the Secretary of the Interior, acting for the United
States hereby transfers to the Navajo Tribe and the Navajo Tribe hereby
accepts the right, title, and interest of the United States to the irriga-
tion project works together with the machinery, equipment, tools, supplies,
buildings, facilities, and improvements which are set forth and described

in the Exhibit "A'" entitled Description of Irrigation Project Works and

Property List of Machinery, Equipment, Tools, Supplies, Buildings,

Facilities, and Improvements, Being Transferred to the Navajo Tribe Under

Public Law 86-636, Act of July 12, 1960, wiich Exhibit "A'" is attached

hereto and made a part of this Agreement, save and except the Secretary
shall retain such title as may be necessary to validate expenditures of
funds hereinafter appropriated to accémplish repairs and replacements set
forth in paragraph 4 below.

.. . The Navajo Tribe, in addition to acceptance hereof, agrees to
assume responsibility for the continued efficient operation and maintenance
of the irrigation project works conveied herein without expense to the
United States, the-Navajo Tribe having a Plan of Operations dated July 1,

1962.
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2. The Secretary of the Interior and the Navajo Tribe agree that
this transfer shall be effective as of the lst day of October 1962.

3. It is understood by the parties hereto, in the interest of
the continued efficient operation and maintenance of the irrigation project
works and facilities conveyed herein, that during the period of the construc-
tion of the Hogback Extension Project referred to in paragraph 7 hereof, the
Secretary, subject to the approval of the Chairman, Navajo Tribal Council,
will provide such personnel of the Department of the Interior as may be
necessary and feasible to assist in acquainting tribal personnel with the
more technical aspects and problems involved in the efficient operation and
maintenance of the irrigation project works and facilities conveyed herein.

4. The Secretary of the Interior agrees, subject to the extent
to which Congress appropriates funds to accomplish the work, to replace
and/or repair the following major structures within the irrigation project

works hereby transferred:

(1) Fruitland Project; Long steel pipe siphon (1.9 miles long).
Life Expectancy of this siphon is extremely questionable.
Recommend replacement. Estimated cost $275,000

(2) Hogback Project:
(a) Repair of floor of desilting basin at Hogback Canal
Headworks.

Estimated cost $ 6,000

(b) Extension of existing surface drain on Hogback Canal.
Construct undershoot or overshoot across Hogback Main
Canal and extend drainage channel to river.

Estimated cost $ 12,000

(¢) B-Pump Area - Line BFpump ditch to reduce seepage losses.
Estimated cost $ 45,000



(d) B-Pumping Plant - Revamp pumping plant and install proper

pumps. (Investigate capacity required.)
Estimated cost $ 14,500

(3) Ganado Project: Siphon inlet 2.6 miles from diversion dam -
rebuild retaining wall and install wasteway to protect
structure and canal.

Estimated cost $ 1,250

(&) Red Lake Project: Increase capacity of diversion gates and

line feeder canal.
Estimated cost $ 18,500

5. The Navajo Tribe agrees to allow representatives of the Depart-
ment of the Interior to enter upon the irrigation project works referred to in
paragraph 4 above to accomplish the necessary rehabilitation, replacement, and/or
repair called for in paragraph 4 of this Agreement, and for any other purposes
consistent with the Act of July 12, 1960.

6. The Navajo Tribe agrees to furnish at the request of the Secretary
of .the Interior, or his authorized representative, all necessary data for the
preparation by the Navajo Agency, Window Rock, Arizona, of the annual crop
report.

7. 1t is agreed between the parties hereto that this transfer
agreement shall not affect the project under construction known as the
Hogback Extension Project, which project shall remain under the exclusive
control of the Bureau of Indian Affairs, Department of the Interior, until
the construction of this Project or segments thereof have been completed and
transferred to the Navajo Tribe with its prior approval.

8. It is agreed by and between the parties hereto that in accordance
with section 3 of the Act of July 12,‘1960, the transfer to the Navajo Tribe
pursuant to this Act of any irrigation project works located in whole or in
part within the boundaries of the reservation established by executive order

dated December 16, 1882, for the use and occupancy of the Moqui (Hopi) and

-4 -
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.~ such other Indians as the Secretary of the Interior may see fit to settle
thereon shall not be construed to affect in any way the merits of the
conflicting claims of the Navajo and the Hopi Indians to the use or
ownership of the lands within said 1882 reservation.

9. It is agreed by and between the parties bereto that section 4
of the Act of July 12, 1960, refers to the irrigation project works as such
and does not refer to the irrigable land, and that, therefore, .it is
agreed that the proper interpretation of this section of this Act is that
it relates only to the actual irrigation project works and ''the land on
which such works are located.”

NOW, THEREFORE, the parties to this Agreement have subscribed

hereto as of the 1lst day of October 1962.

T TRIBE OF INDIANS
Chairman, N aﬁ<§ Rribal Council
Date Wi ¢

UNITED STATES DEPARTMENT OF THE INTERIOR

o Yo G AN

ALSIStam cretary of the Interior”

EPR 26 1963

Date




The attached agreement is signed with the understanding that in the
first sentence under '"Description of Project Works'" of Exhibit A
which is attached to and made a part of this agreement, the word
"twuo' means ''five' and the number "61" is read '58." With this
understanding, to which the Chairman of the Navajo Tribal Council
agrees, the first sentence in Exhibit A reads as follows:

The irrigation project works included in this agreement
are located in approximately 58 separate units which

are identified in the attached list entitled '"Navajo
Indian Irrigation Projects" and the locations of which
are shown on the attached plat entitled 'Navajo Reserva-
tion Irrigation Projects, May 1938," except that the
five projects which are colored red on the plat are
excluded from the transfer under the Act of

July 12, 1960.

UNITED STATES DEPARTMENT OF THE INTERIOR

» Y a. Care AN

Seeretary of the InterioyY

[SSPRAT

Date [ff 7§ 1G60



GADIl AHI IRRIGATION PIPELINE
ROW. SURVEY NAVAJO NATION LANDS
PAGE 1 OF S
LOCATED IN PORTIONS OF
SECTION 4 AND SECTION 5, TOWNSHIP 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEw MEXICO

EXHIBIT

Sta. 77+92.48
Dist. An. 531.97" Sta. 73+69.20
N 72-39-10 W Dist Ah. 423.28'
N 66-52-28 W
\o\ Sta. 69+65.33

_— Dist. Ah. 403.87
~ N 54-39-56 W

N
0 500 1,000
P ™ el F et

1 inch equals 1,000 feet

Dist. Ah. 638.69'
N 50-19-13W Sta, 22+63.19
Dist. Ah 997.25'
Sta. 44+33.60 S 89-41-36 W
Dist. Ah. 502.65'
N 35-15-10 W
Sta. 39+09.22
Dist Ah 524.38"
N 18-1107 W
Sta 33+25.88
Dist Ah. 583.34'
N 63-57-56 W
Sta 32+60.44
Dist Ah. 85.44"
N 80-08-48 W

Basis of Bearing

AS MEASURED 8Y GPS BETWEEN MONUMENTS FOUND AT THE SQUTH
QUARTER CORNER AND THE SOUTHWEST CORNER OF SECTION 32,

T-31-N, R-18-W. N.M P.M., LINE BEARS S 85°58°41" W A DISTANCE OF 2,641.18
FEET.

CERTIFICATION

1, DAVID A. JOHNSON, A REGISTERED PROFESSIONAL SURVEYOR UNDER THE
LAWS OF THE STATE OF NEW MEXICO, CERTIFY THAT THIS SURVEY PLAT WAS
PREPARED FROM AN ACTUAL GROUND SURVEY PERFORMED BY ME OR UNDER
MY DIRECT SUPERVISION, THAT | AM RESPONSIBLE FOR THIS SURVEY. THAT
THIS SURVEY IS TRUE AND CORRECT TO THE BEST OF M\ KAK&VLM_;
INFORMATION, ANDY BELIEF, AND THAT THIS PLAT ANY T@QEI -0 ‘“V%h
WHICH IT IS BASED CONFORM TO THE "MINIMUM S(AABAFA)W
SURVEYING IN NEW MEXICO". eQ, o

Iy

14827

DAVID A. JOHNSON,
NEW MEXICO LICENSE NO. 14827

Fnd. 3.257
Brass Cap
BLM 1995
S 89°58'43" W 2,641 18" 1/4 Cor.
Fnd. 3.25" (Basis of Bearing) it
Brass Cap ~,
S 1958 Sta. 63+go,54
Sec. Cor. Dist. Ah. 614.79
N22-13-11W
Sta. 55+74.94
Dist Ah. 775.60° Sta. 0+00.00
N 50-00-59 W Dist. Ah. 195.46'
N42-22-00 W -
Sta. 49+36.25 / Begin Easement

Survey

Sta. 3+76.95
Dist Ah. 1886.24'
N 84»23-10IW

Sta. 1+95.46
Dist'Ah. 181.49'
N61-33-00 W

|

x
i

H End

Limd
Oimarnions @

Survey

" Survey LRt
Survey Rignt

Detail R.O.W. Limits

Ga_ROWIMOD 20150114

JMAS N

JOHNSON MAPPING j

S05-360-8029
ALEX@IOHNSONMAPPING BIZ




GADII AHI IRRIGATION PIPELINE
R.OW. SURVEY NAVAJO NATION LANDS

PAGE 2 OF 5

LOCATED IN PORTIONS OF

SECTION 4 AND SECTION 5, TOWNSHIP 30 NORTH, RANGE 18 WEST,

SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,

SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEwW MEXICO

Sta. 115+83.75

Sta. 120+51.52 Dist. Ah. 467.77"
Dist. Ah. 657.1¢ S fadppawy  Sta 11139912
S 25-32-11 W Dist Ah. 384.63

S$78-29-50 W

Sta. 133+84.36
Dist. Ah. 402.51
N 68-47-21 W

Sta. 98+48.87
Dist. Ah. 330.08 —
N 27-58-38 W

Sta. 127+08.71
Dist. Ah. 290.35'
N 81-56-34 W Sta. 92+14.72
Dist. Ah. 634.15'
N 57-32-38 W

Sta. 129+99.06
Dist Ah. 38530
N 51-18-10 W

T-31-N

Fnd. 3.25"

Brass Cop
Sta. 89+32.10
BLM 1555 Dist. Ah. 282 62 Sta. 83+24.45

1/4 Cor. N61-33-57 W Dist Ah 60765
N 62-12-33 W

Basis of Bearing

AS MEASURED BY GPS BETWEEN MONUMENTS FOUND AT THE SOUTH
QUARTER CORNER AND THE SQUTHWEST CORNER OF SECTION 32,

T-31-N. R-18-W. N M P M., LINE BEARS S 89°58'43"W A DISTANCE OF 264118
FEET

CERTIFICATION

4, DAVID A. JOHNSON, A REGISTERED PROFESSIONAL SURVEYOR UNDER THE
LAWS OF THE STATE OF NEW MEXICO, CERTIFY THAT THIS SURVEY PLAT WAS
PREPARED FROM AN ACTUAL GROUND SURVEY PERFORMED BY ME OR UNDER
MY DIRECT SUPERVISION, THAT | AM RESPONSIBLE FOR THIS SURVEY, THAT
THIS SURVEY IS TRUE AND CORRECT TO THE BEST OF MY K

WHICH IT 15 BASED CONFORM TO THE “MINIMUM ST/
SURVEYING iN NEW MEXICO".

DAVID A JOHNSON, _ 5, R\
NEW MEXICO LICENSE NO. 14827 ROpgpga@

Sta. 109+04.31
Dist. Ah. 294.81'
N 79-63-3 W

Sta. 105+72.20
— Dust. Ah. 332.11°

=% Dist. Ah. 76.42"

N 34-56-18 W
Sta. 102+55.37 =
~—— Dist. Ah. 316.83 {372}
N 1-47-27 W “:{2
Sta 101+78.95
N 27-58-22 W
Sta. 77+92.48
Dist. Ah. 631.97 Sta. 73+69.20
N 72-39-10 W - Dist Ah. 423.28'
N 66-52-28 W
Sta. 69+65.33
~— Dist. Ah. 403.87"
N 54-39-56 W
Fnd, 3.25"
Brass Cap
BLM 1995

S 89°58'43° W 2,641.18' 1/4 Cor.

N
H
0 500 1,000
E Feet

1inch eguals 1,000 feet

(Basis of Bearing)

GA_ROW2IOD 20150114

JMAS ;‘

JOHNSON MAPPING
AND SURVEYING, LLEC

PO BOX 2174, o
FARMINGTON NM 87499-2174 |
503-360-8029

AL EX@ JOHNSONMAPPING BIZ




GADiII AHI IRRIGATION PIPELINE
ROW. SURVEY NAvVAJO NATION LANDS
PAGE 3 OF 5
LOCATED iIN PORTIONS OF
SECTION 4 AND SECTION 5, TOWNSHIP 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEw MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEW MEXICO

N
(25)
0 500 1,000
P e Feet
1inch equals 1,000 feet
— e Sta 197+01.34
| sta. 20084456 Dist AN, 34322
l End Survey B Sta. 183+80.68
| _— Dist Ah. 614.75'
Sta 189+95.43 N 25-46-05 W
Dist. Ah. 705.91°
§7°4022°E  1,188.87' N 27-40-54 W
(Tie from Sta. 200+44.56)
Sta. 180+76.45
oo Dist. Ah. 304,23
Eingiend N 72-19-40 W
1/4 Cor.
Sta. 175+50.96
Dist. Ah. 525.49
S 86-3440 W
Sta. 171+47.03
Dist. Ah. 40393
N 62-49-35 W
Sta. 163+50.18 Sta. 133+84.36
Dist. Ah. 480.45' Dist. Ah. 402.51'
Sta. 168+30.63
33 N 68-47-21 W
Dist. Ah. 316.40° N44-33-27 W -47-21
N 62-49-48 W
Sta. 159+49.80 Sta. 137+86.87
Dist. Ah. 400.38' Dist Ah. 1193.97'
N 30-08-09 W N 58-45-13 W
(36)
— Sta. 149+80.84
Dist. Ah 968.96'
N 0-58-13 E
Basis of Bearing 3 3
AS MEASURED B8Y GPS BETWEEN MONUMENTS FQUND AT THE SOUTH D’\ cb
QUARTER CORNER AND THE SQUTHWEST CORNER OF SECTION 32, ':' "“
T-31-N. R-18-W, NM.P M., LINE BEARS S 89°58'43™ W & DISTANCE OF 2,641 18 o o
FEET.
T-31-N
T-30-N
CERTIFICATION

. DAVID A. JOHNSON. A REGISTERED PROFESSIONAL SURVEYOR UNDER THE
LAWS OF THE STATE OF NEW MEXICO, GERTIFY THAT THIS SURVEY PLAT WAS
PREFPARED FROM AN ACTUAL GROUND SURVEY PERFORMED 8Y ME OR UNDER
MY DIRECT SUPERVISION, THAT | AM RESPONSIBLE FOR THIS SLis
THIS SURVEY IS TRUE AND CORRECT TQ THE BEST OF iy
INFORMATION. AND BELIEF, AND THAT THIS PLAT AN,

GA ROWAID 20150114
JMAS 4
JOHNSON.

AND

PO BOX.2/74, -
FARMINGTON NM 2174
505-360-8029
ALEX@IOHNSONMAPPING.BIZ

DAVID A. JOHNSON,
NEW MEXICO LICENSE NO 14827




ROW. SURVEY

GADII AHI IRRIGATION PIPELINE

LOCATED IN PORTIONS OF

NAVAJO NATION LANDS
PAGE 4 OF 5

SECTION 4 AND SECTION 5, TOWNSHIP 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEW MEXICO PRINCIPAL MERIDIAN, SAN JUAN COUNTY, NEW MEXICO

LEGAL DESCRIPTION

A strip of land thirty-five (35) feet in width, located in portions of Section 4 and Section 5 of

Township 30 North, Range 18 West, and in portions of Section 31 and Section 32 of
Township 31 North, Range 18 West, and in portions of Section 36 and Section 25 of

Township 31 North, Range 19 West of the New Mexico Principal Meridian, San Juan County,
State of New Mexico, said stnp of land lying ten feet (10°) to the northeasterly and twenty-five
feet (25') to the southwesterly side of the following centeritine:

COMMENCING at 3 3.25" Brass Cap found for the North Quarter Comer of said Section 5,
Township 30 North, Range 18 West, THENCE S 5§4°53'09" E a distance of 4,656.54 feet to a
point in said Section 4, Township 30 North, Range 18 West, and being the TRUE POINT OF

BEGINNING of this desenption and survey Station 0+00.00,

THENCE N 42°22'00"W  a distance of
THENCE N 61°33'09"W  a distance of
THENCE N 84°23'10"W  adistance of
THENCE S 89°41'36°W  a distance of
THENCE N 80°08'48" W  a distance of
THENCE N 63°57'56"W  a distance of

THENCE N 18°11'07"W  a distance of
THENCE N 35°1510"W  a distance of

THENCE N 50°19'13"W  a distance of
THENCE N 50°00'59"W  a distance of
THENCE N 22°13'11"W  adistance of
THENCE N 54°39'56" W  a distance of
THENCE N 66°52'28"W  a distance of
THENCE N 72°3910"W a distance of
THENCE N 62°12'33*W  a distance of

THENCE N 61°33'57"W  a distance of
THENCE N 57°3238"W  a distance of

THENCE N 27°58'38"W  a distance of
THENCE N 27°58'22"W  a distance of

THENCE N 1°47'27"W a distance of
THENCE N 34°56'16"W  a distance of

THENCE N 79°53'39"W  a distance of
THENCE S 78°29'50"W  a distance of
THENCE S 64°46'04"W  a distance of
THENCE S 25°32'11"W  a distance of
THENCE N 81°56'34"W  a distance of
THENCE N 51°18'10"W  a distance of
THENCE N 68°47'21"W  a distance of

THENCE N 58°45'13"W  a distance of
THENCE N 0°58'"13"E a distance of

THENCE N 30°08'09"W  a distance of

THENCE N 44°33'27"W  adistance of
THENCE N 62°49'48"W  adistance of
THENCE N 62°49'35"W  adistance of

195.46
181.49
1,886.24
987.25
65.44
583.34
524.38
502.65
638.69
775.60
614.79
403.87
423.28
531.97
607.65
282.62
634.15
330.08
76.42
316.83
332.11
294.81
384.63
467.77
657.19
290.35
385.30
402.51
1,193.97
968.96
400.38
480.45
316.40
403.93

feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet,
feet
feet,
feet,
feet,
feet,
feet,
feet,
feet
feet,
feet,

feet,

to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta,
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.
to survey Sta.

to survey Sta.

1+85.46
3+76.95
22+63.19
32+60.44
33+25.88
39+08.22
44+33.60
49+36.25
55+74.94
63+50.54
69+65.33
73+69.20
77+92.48
83+24.45
89+32.10
92+14.72
98+48.87
101+78.95
102+56.37
105+72.20
109+04.31
111+89.12
115+83.75
120+51.52
127+08.71
128+99.06
133+84.36
137+86.87
149+80.84
159+49.80
163+50.18
168+30.63
171+47.03
175+50.96

GA_DESCILM@ 2015014

JMAS

S05-360-8029
ALEX@JOHNSONMAPPING. BIZ
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GADiIl AH!I IRRIGATION PIPELINE
ROW. SURVEY NAVAJO NATION LANDS
PAGE 5 OF 5

LLOCATED IN PORTIONS OF
SECTION 4 AND SECTION 5, TOWNSHIP 30 NORTH, RANGE 18 WEST,
SECTION 31 AND SECTION 32, TOWNSHIP 31 NORTH, RANGE 18 WEST,
SECTION 36 AND SECTION 25, TOWNSHIP 31 NORTH, RANGE 19 WEST,
NEW MEXICO PRINCIPAL. MERIDIAN, SAN JUAN COUNTY, NEW MEXICO

LEGAL DESCRIPTION CONTINUED

THENCE S 88°34'40"W  adistanceof 52549 feet, tosurvey Sta. 180+76.45
THENCE N 72°1940"W adistanceof  304.23 feet, to survey Sta. 183+80.68
THENCE N 25°46'05"W  adistanceof 614.75 feet, tosurvey Sta. 189+95.43
THENCE N 27°40'54"W  adistanceof 70591 feet, to survey Sta. 197+01.34
THENCE N 11°2543"W adistance of 343.22 feet, tosurvey Sta. 200+44.56

which is the terminus of this description and fram which point a 3.25" Brass Cap found for the
South Quarter Comer of said Section 25 of Township 31 North, Range 19 West, bears
S 7°40'22" E a distance of 1,188.87 feet.

Totais: 20,044.56 feet 1214.82rods 3.80 miles 16.106 acres +/-

This is to certify that | am a Licensed Professional Surveyor in the State of New Mexico, that

the above description was prepared from field notes of an actual survey made b er
my direction. and meets the Minimum Standards for Surveying in New Mmmm\,
P Y‘\‘\o So/b\

RN
j m \
15

Bawd A. Johnson, P.S.

Licensed Professional Surveyor New Mexico Certificate No. 14827
c/o Johnson Mapping and Surveying, LLC

P.O. Box 2174

Farmington, New Mexico, 87499

(505) 360-8029

ay




.Y ) EXHIBIT
Relative ¢t

San Juan River.

DEPARTMENT OF THE INTERICR,

TNITED STATES INDIAN SERVICE,

622 Bumiller Bailding,
Los Angeles, Calif.,

April 7th., 1908.
¥Mr. H. F. Robinson,
Sunt. of Irrigation,
Albuguerque, New Mex,
Dear Sir:-

In reference to your letter of April 6th., enclosing report
of Rollin Ritter, 1n connection with the so-called Cudahy Ditch,
I do not believe it advisable for us to build any more temporary
headings on the San Juan River. The Engineers of the Indian
Service have already come in for a great deal of criticism due
to the failure of ditches heretofore constructed , and any work
that we do there now should be built so that it would stay.

I do not believe a safe heading can be constructed at the
point suggested by Mr. Ritter, since the work contemplated as-
sumes that the San Juan River will not only @¢ft a channel for
hersself, in the first instance, but will remain in that channel
for all time, 1n order that our ditch along the foot of the per-
pendicular bluff for a distance of nearly 3/4 of a mile might
remain intact. I looked at one or two headings which Jir.Shel-
don pointed out to me, while I was ap there, and I think he show-
ed me this identical heading, which did not look good to me at all.

It will be much more to our credit, and to the benefit of

the Indians, if we concentrate our efforts on one good ditch,

rather than to spread around on temporary headings such a&s havse



h. F. Robinson - 2 -

heretofore been built.

It 1s unfair to the Indian to ask him to settle and improve
land under a ditch where the heading is not secure.

As soon ag your maps and report reach here, Quinton and I
will go over the same and advise you at once of our conclusions
with reference to the Hogback Ditch. Mr.Quinton's ideas of a
cement lined section may be good, in view of the silt problem.

He tells me that the river was very silty at the time you were
there, and I wish you would write us fully your views as to how
the San Juan compares with the Salt River with respect to silt.

In the Salt River the trouble we had on the Consolidated
was not occasioned by silt, but by the heavy drifting sand which
moved along the bottom of the river during floods, and would
pour through our headgates and creep down the ditch. The mater-
ials in suspension, or silt proper, would seem to move along all
right where the velocity approximated 2% feet a second.

I wish Ritter had thought to take a few volumetric samples
of the San Juan River water, and wounld suggest that you write your
man there to do the same. He ocan take the samples in a glass
jar and measure the deposit, and obtain an approximate percentage
by volume, which will give us at least some idea.

The average floods in the Salt Jiver did not show over 8%
s8ilt, and these samples were taken from the Mesa Canal in front of

the Consolidated office,
Yours truly,

EES. Chie? Engineer.



¥r. Chelrpen ond
Meghere of the Adviacry Cormitice

¢ I em here with ¢ request from the Cudele Fornming Prolect.
ire irrigatice diten that we bove oo this Projech has becn
cur cvn ditck slnce Besgwe-Rederdo-deys. Tuc Goveramens has nover
raintaipned it end we have elveys maintained it

¥e bave had tzrcudle with the headgote 2nd o water ia in the
irrigation &itch.

¥e have zpproacied the Extension Service in connegtico witn
the Shiprock Indlem Scrvilce, but they will pot heln us. Thay wold us
that ve vould probebly have to go o the Trlbo sinez thnd leond ig
Trital leond.

We also approached tae Extension Service of Scr Juzn County
at Artec, Nav Mexico. Thzy would help us but they told us they had no
HONEy to help ocut the farmers. They do have ecae mnoncgy for develozpment
of wvater on the rarge for stocit. Next year they will acsk for same
ey to help the fevajo fezmers and 1T they geot the money 4t vwill be
availeble frop July oz ond they woudd help us thea.

Bowvever, we want the vater iIn the di%¢h rerl cocn go that
ve cen {rrignte thic ¥Fall and plood our Foll whemt. The bhay ficlds
are going &ry.

This project hes over LOO acres end cver 40 fexilies live
on it.

I have been informed that the Council has set aside $7,500
for our area to repeir the reservoirs and also help the farmers at
Gudele, 80 1t is cur thought that this money might be eveilable for
healping us, and that is the rezson I an here.

Sam Ahkeeh
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United States Department of the Interior

Bureau of Indian Affairs 2
Navajo Region §

P. 0. Box 1060
Gallup, New Mexico 87305 TRMERIER

MC: 620 Division of Environmental, Cultural and Satety Management

Mr. Gilbert Harrison MAR 1 3 2015
Farm Board President

Post Office Box 1318

Shiprock. New Mexico 87420

Dear Mr. Harrison.

The Environmental Assessmentd A ), EA-15-8415. for the Navajo Nation Department of Water
Resources, the San Juan Dinelk Water Users. Ine. and the Gadii'ahi Chapter proposed Caglii ahi
Farm Irngation System Phase |V located in the Gadii'aln Chapter in San Juan County, New
Mexico, has been reviewed in the Branch of Environmemtal Quality Act Compliance & Review.
Navajo Regional Office. Gadii’ahi proposes o convert the canal system downstream of the
Gadiiahi siphon to pipelinc. A Finding of No Significant Impaet (FONSI) has been determined
for the proposed action. It will not have a significant impact on the quality of the natural and
Humin CHVIrORment.  An environmental impact statement for the proposed project is not

required.

I you have questions, you may contact Ms. Harrilene J. Yazzie. Regional NEPA Coordinator. at
(S05) B63-B287.

Sincerely.,

Regional™Mirector. Navajo

Enclosure

cc: Nd61, Mr. Rudy Keedah, BIA-Safety of Dams
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FINDING OF NO SIGNIFICANT IMPACT
GADII’AHI FARM IRRIFATION SYSTEM PHASE IV EA-15-8415

KELLER-BLIESNER ENGINEERING, LLC.

Location: Rattlesnake, NM, Quadrangle, USGS 7.5 Minute Series Map
Section 31 & 36, T3IN, R18&19W, NMPM
Gadii’ahi Chapter, San Juan County, New Mexico

The proposed action is approval. by the Bureau of Indian Affairs, for a right-of-way (ROW)
grant {o convert, construct, operation and maintenance on an existing Canal to pipeline formerly
known as Cudei. The length of the pipeline will be 7.373 feet within a 50-foot right-of-way
affecting approximately 8.5 acres of Navajo Tribal Trust Land. The project site is located
Gadii’ahi Chapter, San Juan County, New Mexico. The project is sponsored by the Gadiiahi
Chapter, P.O. Box 1318 Shiprock, New Mexico §7420.

The project environmental assessment (EA) was reviewed in the Branch of Environmental
Quality Act Compliance & Review, Navajo Regional Office. Based on the environmental
assessment and the mitigation measures specified in the document, it is determined that the
proposed action will not have a significant impact on the natural and human environment.
Therefore, in accordance with the National Environmental Policy Act. Section 102 (2) (C), an
environmental impact statement will not be required.

The following references, incorporated in the environmental assessment, serve as the bases for
this decision:

1. Agency and public involvement was solicited. and environmental issues relative to right-
of-way approval for the proposed project were identified. Alternative courses of action and
mitigation measures were developed in response 1o environmental concerns and issues.

2! The EA disclosed the environmental consequences of the proposed and “no action”
alternatives.

3, In compliance with the Endangered Species Act. informal consultation was held with the
Nuvajio Nation Department of Fish and Wildlife (NNDFW), Natural Heritage Program (NHP).
The NNDFW 1ssued a letter stating. “The project is not expected to affect anv federally listed
species or significantly impact any tribally listed species or other species of concern on the
Ratrlesnake, NM. UISGS 7.53-Minute Quadrangle containing the project boundaries (October 28,
2014, Leuer from the NNDFW-EA). According to the NNDFW Biological Resource Land
Clearance Policies and Procedures (BRLCPP), the proposed project is located within a
community developed zone. The NNDFW issued Biological Resources Compliance Form
(BRCF). NNDFW Review No. 14DOEL-05 indicating approval of the propesed action. The
operator shall comply with the avoidance/mitigation measures and conditions of compliance
cited in the BRCF (EA, BRCF).

4 Potential impacts o flood plains and wetlands by the proposed project have been
cvaluated in accordance with Executive Orders 11988 and 11990 respectively. The area is not
located in a 100-year floodplain. There are no perenmal streams or wetlands in the project area
(EA. Appendix 3-1-Wildlife Species Report)



5. Water Resources - the proposed action would eliminate seepage and evaporation losses
alone the existing canal. There are no perennial streams, lakes, or ponds within the proposed
project area and does not contain any wetlands or riparian habitats (EA. Part 3.3).

6. In compliance with the National Historic Preservation Act of 1966 as amended. Section
106 and 36 CFR 800.9 (b). a cultural resources inventory of the project-area was conducted by
Navajo Nation Archeology Department (NNAD). The Navajo Nation Historic Preservation
Department (NNHPD) issued Cultural Resources Compliance Form (CRCF) NNHPD No.HPD-
11-693 indicating. “No historic properties will be affected” (EA-CRCF).

In the event of a discovery [discovery means any previously unidentified or incorrectly identified
cultural resources including, but not limited to, archaeological deposits, human remains, or
locations reportedly associated with Native American religious/traditional beliefs or practices] all
operations in the immediate vicinity of the discovery must cease, and the Navajo Nation Historic
Preservation Department must be notified.

7. RCRA, Subtitle C, Hazardous Waste and Subtitle D, Non-Hazardous Solid Waste -
generation of hazardous waste is not expected. [f hazardous waste is inadvertently generated. the
proper authorities shall be consulted regarding disposal of such waste.

8. Noxious Weeds — there were 5 noxious weeds present in the proposed project area. The
operator shall ensure that noxious weeds do not spread over disturbed areas. and shall consult
with the Navajo Nation Department of Agriculture (NNDA) regarding management and control
of noxious weeds. The operator shall contact the Navajo Nation Environmental Protection
Agency (NNEPA) Pesticide Enforcement and Development Program for a list of approved
herbicides and applicators (EA. Part 3.6). The operator shall implement Best Management
Practices to prevent the introduction of non-native, invasive plants to the project area.

9. Air Resources — there will be a short-term increase in dust during construction of the
proposed action. This impact will subside as disturbed areas are reclaimed. Water shall be
sprayed over disturbed areas for dust control if necessary. Surface disturbance and vehicular
traffic will be limited; and compliance with the Clean Air Act and all applicable state. tribal and
local regulations will occur.

10.  Visual Resources — the proposed action will be constructed in a manner that will
minimize its impact on the visual quality of the area. In the general vicinity of the proposed
power line route, the natural and undisturbed visual environment is dominant, but utility lines
fence lines and dirt roads are also highly visible elements of the landscape. Permanent impacts
to visual quality will come from the overhead power line.

1. Public Health and Safety — short-term risks to the public associated with the construction
of the pipeline would come from increased traffic on public roads. However. vehicle traffic will
be restricted to approved areas.

12.  Cumulative and secondary effects on soil. water, air, noise, vegetation, cultural resources,
and wildlife resources (species and habitat) were considered. and the proposed mitigation
measures were found to be acceptable.



13.  Inaccordance with Executive Order 12898 on Environmental Justice, impacts to minority
and low-income populations and communities have been considered by the Regional NEPA

Coordinator. as have impacts to Indian Trust Resources.

The proposed action will allow the Navajo Nation Department Water Resources, the San Juan
Dineh Water Users, Inc. and the Gadii'ahi Chapter to utilize the pressurized irrigation water

system to continue the support of farming in the local area.

— 2 - 3Blizlzeas
Regio PA Coordinator Date




EXHIBIT

FORM 12/10/99 g
(General) 8

EXHIBIT "D"
NAVAJO NATION RIGHT-OF-WAY TERMS AND CONDITIONS:

NAVAJO NATION DIVISION OF WATER RESOURCES (GRANTEE)

1. The term of the right-of-way shall be for twenty (20) years, beginning on the date the right-of-way
is granted by the Secretary of the Interior.

2. Consideration for the right-of-way is assessed at $251,253.00. The Navajo Nation contributes this
amount to the project to provide water to Navajo communities for irrigation.

3. The Grantee may develop, use and occupy the right-of-way for the purpose(s) of a water pipeline
and apparent facilities. The Grantee may not develop, use or occupy the right-of-way for any other
purpose without the prior written approval of the Navajo Nation and the Secretary of the Interior.
The approval of the Navajo Nation may be granted, granted upon conditions or withheld in the sole
discretion of the Navajo Nation. The Grantee may not develop, use or occupy the right-of-way for
any unlawful purpose.

4. In all activities conducted by the Grantee within the Navajo Nation, the Grantee shall abide by all
laws and regulations of the Navajo Nation and of the United States, now in force and effect or as
hereafter may come into force and effect, including but not limited to the following:

a. Title 25, Code of Federal Regulations, Part 169;

b.  All applicable federal and Navajo Nation antiquities laws and regulations, with the following
additional condition: In the event of a discovery all operations in the immediate vicinity of
the discovery must cease and the Navajo Nation Historic Preservation Department must be
notified immediately. As used herein, "discovery" means any previously unidentified or
incorrectly identified cultural resources, including but not limited to archeological deposits,
human remains, or location reportedly associated with Native American religious/traditional
beliefs or practices;

c. The Navajo Preference in Employment Act, 15 N.N.C. §§ 601 et seq., and the Navajo Nation
Business Preference Law, 5 N.N.C. §§ 201 et seq.; and

d.  The Navajo Nation Water Code, 22 N.N.C. § 110! et seq.. Grantee shall apply for and
submit all applicable permits and information to the Navajo Nation Water Resources
Department, or its successor.

S. The Grantee shall ensure that the air quality of the Navajo Nation is not jeopardized due to violation
of applicable laws and regulations by its operations pursuant to the right-of-way.

6.  The Grantee shall clear and keep clear the lands within the right-of-way to the extent compatible
with the purpose of the right-of-way, and shall dispose of all vegetation and other materials cut,
uprooted, or otherwise accumulated during any surface disturbance activities.

7. The Grantee shall reclaim all surface lands disturbed related to the right-of-way, as outlined in a
restoration and revegetation plan, which shall be prepared with the assistance of the Navajo Nation

1



FORM 12/10/99
(General)

10.

13.

14.

15.

Environmental Protection Agency, or its successors (NNEPA), and shall be submitted to and must
be approved by NNEPA prior to any surface disturbance. The Grantee shall comply with all
provisions of such restoration and revegetation plan and shall notify the Director of the NNEPA
immediately upon completion of the surface disturbance activities so that a site inspection be can
made.

The Grantee shall at all times during the term of the right-of-way and at the Grantee's sole cost and
expense, maintain the land subject to the right-of-way and all improvements located thereon and
make all necessary and reasonable repairs.

The Grantee shall obtain prior written permission to cross existing rights-of-way, if any, from the
appropriate parties.

The Grantee shall be responsible for and promptly pay all damages when they are sustained.

The Grantee shall indemnify and hold harmiess the Navajo Nation and the Secretary of the Interior
and their respective authorized agents, employees, landusers and occupants, against any liability for
loss of life, personal injury and property damages arising from the development, use or occupancy
or use of right-of-way by the Grantee.

The Grantee shall not assign, convey or transfer, in any manner whatsoever, the right-of-way or any
interest therein, or in or to any of the improvements on the land subject to the right-of-way, without
the prior written consent of the Navajo Nation and the Secretary of the Interior. Any such
attempted assignment, conveyance or transfer without such prior written consent shall be void and
of no effect. The consent of the Navajo Nation may be granted, granted upon conditions or
withheld in the sole discretion of the Navajo Nation.

The Navajo Nation may terminate the right-of-way for violation of any of the terms and conditions
stated herein. In addition, the right-of-way shall be terminable in whole or part by the Navajo
Nation for any of the following causes:

a. Failure to comply with any terms and conditions of the grant or of applicable laws or
regulations;
b. A non-use of the right-of-way for the purpose for which it is granted for a consecutive two

year period; and

c. The use of the land subject to the right-of-way for any purpose inconsistent with the purpose
for which the right-of-way is granted.

At the termination of this right-of-way, the Grantee shall peaceably and without legal process
deliver up the possession of the premises, in good condition, usual wear and tear excepted. Upon
the written request of the Navajo Nation, the Grantee shall provide the Navajo Nation, at the
Grantee's sole cost and expense, with an environmental audit assessment of the premises at least
sixty (60) days prior to delivery of said premises.

Holding over by the Grantee after the termination of the right-of-way shall not constitute a renewal
or extension thereof or give the Grantee any rights hereunder or in to the land subject to the right-
of-way or to any improvements located thereon.



FORM 12/10/99
(General)

16.

17.

18.

20.

21.

22.

23.

24.

25.

The Navajo Nation and the Secretary shall have the right, at any reasonable time during the term of
the right-of-way, to enter upon the premises, or any part thereof, to inspect the same and any
improvements located thereon.

By acceptance of the grant of right-of-way, the Grantee consents to the full territorial legislative,
executive and judicial jurisdiction of the Navajo Nation, including but not limited to the jurisdiction
to levy fines and to enter judgments for compensatory and punitive damages and injunctive relief,
in connection with all activities conducted by the Grantee within the Navajo Nation or which have a
proximate (legal) effect on persons or property within the Navajo Nation.

By acceptance of the grant of right-of-way, the Grantee covenants and agrees never to contest or
challenge the legislative, executive or judicial jurisdiction of the Navajo Nation on the basis that
such jurisdiction is inconsistent with the status of the Navajo Nation as an Indian nation, or that the
Navajo Nation government is not a government of general jurisdiction, or that the Navajo Nation
government does not possess full police power (i.e., the power to legislate and regulate for the
general health and welfare) over all lands, persons and activities within its territorial boundaries, or
on any other basis not generally applicable to a similar challenge to the jurisdiction of a state
government. Nothing contained in this provision shall be construed to negate or impair federal
responsibilities with respect to the land subject to the right-of-way or to the Navajo Nation.

Any action or proceeding brought by the Grantee against the Navajo Nation in connection with or
arising out of the terms and conditions of the right-of-way shall be brought only in the Courts of the
Navajo Nation, and no such action or proceeding shall be brought by the Grantee against the
Navajo Nation In any court of any state.

Nothing contained herein shall be interpreted as constituting a waiver, express or implied, of the
sovereign immunity of the Navajo Nation.

Except as prohibited by applicable federal law, the law of the Navajo Nation shall govern the
construction, performance and enforcement of the terms and conditions contained herein.

The terms and conditions contained herein shall extend to and be binding upon the successors,
heirs, assigns, executors, administrators, employees and agents, including all contractors and
subcontractors, of the Grantee, and the term "Grantee,” whenever used herein, shall be deemed to
include all such successors, heirs, assigns, executors, administrators, employees and agents.

There is expressly reserved to the Navajo Nation full territorial legislative, executive and judicial
jurisdiction over the right-of-way and all lands burdened by the right-of-way, including without
limitation over all persons, including the public, and all activities conducted or otherwise occurring
within the right-of-way; and the right-of-way and all lands burdened by the right-of-way shall be
and forever remain Navajo Indian Country for purposes of Navajo Nation jurisdiction.

The applicant will record all water zones encountered during the drilling by depth, case and
property seal to prevent any cross contamination of acquifers or loss of water on the surface due to
artesian flow.

The applicant will provide all such information to the Navajo Nation Department of Water
Resources.

ZANRUIDNR\Land\Rights of Way\Terms and Conditions\2015-04-14 NN Division of Water Resources T&C
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The term of the right-of-way shall be for ( 5 () years, begh’ming on the date the right-of-way
(ROW) is granted by the Secreté,ry of Interior. "

251,43 '37 00

Consideration for the right-of- way 1s assessed at $ / . The NavaJo Nation contributes this |
amount to the project ro ajo‘rest ‘vra\.n e werter W
Mc-»"-]-t’) wm.'huhu .

'eonm'd'emmn‘i’ormemhtoﬁwa}ﬂmssessed"lt$ 2 . The Navajo Nation contributes this amount——,
o the ct-because-the project will beneht—NaV o Tesidents— {
> projee proj 3J A ubader .—r_-,-,,ae.clul

The Grantee may develop, use and occupy the nght of-way for the purpose(s) of _, ﬁPPuYThe U

Grantee may not develop, use or occupy the right-of-way for any other purpose without the prior written
approval of the Navajo Nation and the Secngtary of the Interior. The approval of the Navajo Nation may
be granted, granted upon conditions or withheld in the sole discretion of the Navajo Nation. The Grantee
may not develop, use or occupy the right,0f-way for any unlawful purpose.

In all activities conducted by the Grantee within the Navajo Nation, the Grantee shall abide by all laws
and regulations of the Navajo Nation’and of the United States, now in force and effect or as hereafter may
come into force and effect, including but not limited to the following:

a. Title 25, Code of Federal Regulations, Part-"]69;

b. All applicable federal and Navajo Nation antiquities laws and regulations, with the following
additional condition In the event of a discovery all operations in the immediate vicinity of the
discovery must cegse and the Navajo Nation Mistoric Preservation Department must be notified
immediately. As$ used herein, “discovery” means any previously unidentified or incorrectly
identified cultural resources, including but not limited to archaeological deposits, human remains,
or location reportedly associated with Native American religious/traditional beliefs or practices;

C. The Navajo' Preference in Employment Act, 15 N(.N.C. §§ 601 et seq., and the Navajo Nation

Business Preference Law, 5 N.N.C. §§ 201 et seq.; ?jlnd

d. The Nawvajo Nation Water Code, 22 N.N.C. § 1101 e_f«._m;. Grantee shall apply for and submit all
applicable permits and information to the Navajo Nation Water Resources Department, or its
SUCCESSOr. '

The Grar;tiée shall ensure that the air quality of the Navajo Nat}pn is not jeopardized due to violation of
applical;l’e laws and regulations by its operations pursuant to the right-of-way.
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11.

12.
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15.

The Grantee shall clear and keep clear the lands within the right-of-way to the extent compatible with the
purpose of the right-of-way, and shall dispose of all vegetation and other materials cut, uprooted or
otherwise accumulated during any surface disturbance activities.

The Grantee shall reclaim all surface lands disturbed related to the right-of-way, as outlined in a
restoration and revegetation plan, which shall be prepared with the assistance of the Navajo Nation
Environmental Protection Agency (NNEPA), and shall be submitted to and must be approved by NNEPA
prior to any surface disturbance. The Grantee shall comply with all provisions of such restoration and
revegetation plan and shall notify the Director of the NNEPA immediately upon completion of the surface
disturbance activities so that a site inspection can be made.

The Grantee shall at all times during the term of the right-of-way and at the Grantee’s sole cost and
expense, maintain the land subject to the right-of-way and all improvements located thereon and make all
necessary and reasonable repairs.

The Grantee shall obtain prior written permission to cross existing rights-of-way, if any, from the
appropriate parties.

The Grantee shall be responsible for and promptly pay all damages when they are sustained.

The Grantee shall indemnify and hold harmless the NavajoNation and the Secretary of the Interior and
their respective authorized agents, employees, landusers and occupants against any liability for loss of
life, personal injury and property damages arising from the development, use or occupancy or use of
right-of-way by the Grantee.

The Grantee shall not assign, convey, transfer or sublet’in any!manner whatsoever, the right-of-way or
any interest therein, or in or to any of the improvements on the land subject to the right-of-way, without
the prior written consent of the Navajo Nation and'the Secretary of the Interior. Any such attempted
assignment, conveyance or transfer without such prior written consent shall be void and of no effect. The
consent of the Navajo Nation may be granted, granted upon conditions or withheld in the sole discretion
of the Navajo Nation.

The Navajo Nation may terminate the right-of-way for violation of any of the terms and conditions stated
herein. In addition, the right-of-way shall be terminable in whole or part by the Navajo Nation for any of
the following causes:

a. Failure to comply with any terms and conditions of the grant or of applicable laws or
regulations;

b. A non-use of the right-of-way for the purpose for which it is granted for a consecutive two
year period; and/

c. The use of theland subject to the right-of-way for any purpose inconsistent with the purpose

for which the right-of-way is granted.

At the termination of this right-of-way, the Grantee shall peaceably and without legal process deliver up
the possession of the premises, in good condition, usual wear and tear excepted., Upon the written request
of the Navajo Nation, the Grantee shall provide the Navajo Nation, at the Grantee’s sole cost and expense,
with an environmental audit assessment of the premises at least sixty (60) days prior to deliver of said
premises. \

Holding over by the Grantee after the termination of the right-of-way shall not constitute a renewal or
extension thereof or give the Grantee any rights hereunder or in or to the land subject to the right-of-way
or to any improvements located thereon. ‘
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The Navajo Nation and the Secretary shall have the right, at any reasonable time during the term of the
right-of-way, to enter upon the premises, or any part thereof, to inspect the same and any improvements
located therein.

By acceptance of the grant of right-of-way, the Grantee consents to the full territorial legislative,
executive and judicial jurisdiction of the Navajo Nation, including but not limited to thejul‘lSdlCthIl of the
Navajo Nation, including but not llmlt;\(xto the jurisdiction to levy fines and tS enter judgments for
compensatory and punitive damages and injunctive relief, in connection with all activities conducted by
the Grantee within the Navajo Nation or which have a proximate (legal) effect on persons or property
within the Navajo Nation.

By acceptance of the grant of right-of-way, the Grantee covenants and agrees never to contest or
challenge the legislative, executive or judicial jurisdiction of the Navajo Nation on the basis that such
jurisdiction is inconsistent with the status ofithe Navajo Nation as an Indian nation, or that the Navajo
Nation government is not a government of general jurisdiction, or that the Navajo Nation government
does not possess full police power (i.e., the power to legislate and regulate for the general health and
welfare) over all lands, persons and actlvmes WIthm its territorial boundaries, or on any other basis not
generally applicable to a similar challenge to theJunsdlctlon of a state government. Nothing contained in
this provision shall be construed to negate or impair federal responsibilities with respect to the land
subject to the right-of-way or to the Navajo Nation. '

Any action or proceeding brought by the Grantee against the Navajo Nation in connection with or arising
out of the terms and conditions of the right-of-way shall be brought only in the Courts of the Navajo
Nation, and no such action or proceeding shall be brought by the Grantee against the Navajo Nation in
any court of any state.

Nothing contained herein shall be inteppreted as constituting a waiver, express or implied, of the
sovereign immunity of the Navajo Nation.

Except as prohibited by applicable federal law, the law of the Navajo Nation shall govern the
construction, performance and enforcement of the terms and conditions contained herein.

The terms and conditions contained herein shall extend to and be binding upon the successors, heirs,
assigns, executors, administrators, employees and agents, including all contractors and subcontractors, of
the Grantee, and the tferm “Grantee,” whenever used, herein, shall be deemed to include all such
successors, heirs, assigns, executors, administrators, employees and agents.

There is expresSly reserved to the Navajo Nation full \territorial legislative, executive and judicial
jurisdiction over the right-of-way and all lands burdened by the right-of-way, including without limitation
over all persons, including the public, and all activities conducted or otherwise occurring within the right-
of-way,/and the right-of-way and all lands burdened by thé right-of-way shall be and forever remain
Navajo Indian Country for purposes of Navajo Nation jurisdiction.
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ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF EXECUTIVE DIRECTOR/ADMINISTRATION

OFFICE OF ENVIRONMENTAL REVIEW

PO BOX 339 WINDOW ROCK ARIZONA 86515 Office: 928/871-7188 Fax: 928/871-7996

Website: www.navajonationepa.otg

MEM ORANDUM

TO: Howard Draper, Program & Project Specialist
Project Review Office
Navajo Land Department
Division of Natural Resources

FROM: %

Rita %'Tehorse—Larsen, Senior Environmental Specialist
Office of Executive Director/Administration

Office of Environmental Review

NNEPA

DATE: April 16, 2015
SUBJECT: 164 EOR 003678 Right of Way Gadii’Ahs’ Phase IV Project

The Navajo Nation Department of Water Resources, PO Box 678, Fort Defiance, Arizona, 86504,
submitted an application for right-of-way (ROW) for the Gaduw’Ahr’ Phase IV pipeline in Cudet,
New Mexico. The ROW is approximately 20,044.56 feet in length, 35 feet wide and consists of
16.106 acres. The ROW is located at Sections 4-5, T30N, R18W; Sections 31-32, T31N, R18W and
Sections 25 and 36, T31N, R19W, NMPM, San Juan County, New Mexico.

The Navajo Naton Environmental Protection Agency (NNEPA) reviewed' and recommends
conditional approval for the proposed action.

1. Navajo Nation Clean Water Act:
a. Section 401/404 - Requirements for Clean Water Action Sections 401 and 404 shall
apply if construction occurred within waterways displaying ordinary high water mark.
Utility poles not installed within drainages precludes need for 404 and 401. The
grading and road development for access by NAVAJO NATION DEPARTMENT

| Keller-Bliesner Engineering LLC. Gadii’ahi Farm Iirigation System Phase IV Final Environmental Assessment
and FONSI for Navajo Nation Department of Water Resources. January 2015.

164 EOR 003678 NNDWR Gadiiahi Farm Irrigation Phase [V ROW

Page 1 of 3
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OF WATER RESOURCES to the project site and crossing through jurisdictional
waters will require 404 and 401 permits recommended by Patrick Antonio, Principal
Hydrologist, NNEPA Water Quality Program.

b. Section 402 — Land surface disturbance in excess of 1.0 acre will require compliance
with the federal General Construction Permit requirements for storm water
discharges. The project will disturb 16.106 acres of surface land including guy
easements. NAVAJO NATION DEPARTMENT OF WATER RESOURCES is
subject to apply for NPDES with USEPA Region 09. You will find information at
http:/ /www.epa.gov/region9 /water/npdes/permitshtml. You can also contact
NNEPA Water Quality staff at 928/871-7690 for more information.

2. Navajo Nation Safe Drinking Water Act:

a. Ensure there are no existing drinking waterlines and/or domestic waste waterlines
located within the premises of the proposed site to avoid significant impacts to
Gadi’Aht’ (Cuder) and surrounding communities’ safe drinking water resoutces
before trenching and/or digging.

3. Navajo Nation Air Pollution Prevention and Control Act:

a.  Apply water to control dust to lessen air impacts to community members and public

located in or near the proposed action.
4. Navajo Nation Pesticide Act:

a. NAVAJO NATION DEPARTMENT OF WATER RESOURCES is subject to
monitor and prevent invasive and noxious weeds either by manual or chemical
control.

b. Before applying any chemicals, contact the NNEPA Pesticide Program at 928/871-
7815/7810/7892 to ensure the product is in compliance and appropriately applied by
a certified and licensed applicator.

¢. Pesticide staff will also may need to be onsite to monitor during pesticide/herbicide
application.

5. Navajo Nation Solid Waste Act:

a. Solid waste generated from the construction and operation activities will be collected
and transported by contractor to a designated trash bins to minimize significant
impacts to human and wildlife resources.

b. If a sub-contractor will be hired to transport waste, ensure the contractors are
certified and licensed with the N avajo Nation Business Regulatory Office.

¢.  The contractor must submit a copy of the landfill receipt/ticket to guarantee the
construction waste has been properly disposed.

d. Do not allow public to take construction and operation waste. Cumulatvely
NNEPA receives complaints and reports on ilegal trash dumpings on rural areas
and in the waters of the US and Navajo Naton.

e. Allillegal waste currently on the proposed site is the responsibility of the land user.

6. Navajo Nation Comprehensive Environmental Response, Compensation and

Liability Act (NNCERCLA)
a. No hazardous waste will be generated, stored and transported for the proposed
action.

7. Navajo Nation Storage Tank Act:

164 EOR 003678 NNDWR Gadiiahi Farm Irrigation Phase IV ROW
Page 2 of 3
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a. Amended and approved by the Navajo Nation Council, C[A-09-12, February 2012,
the aboveground tanks are included to be regulated.
6. No underground or aboveground greater than 100 gallons is expected to be at the
proposed site.
8. Others:
a. Avoid unnecessary ground disturbance and removal of vegetaton within and
adjacent to the ROW corridors.

If there are any questions you may contact Rita Whitehorse-Larsen at 928/871-7188. Thank you.

Ce: Navajo Nation Department of Water Resources, PO Box 678, Fort Defiance, Arizona,
86504
NNEPA Water Quality; PWSSP; Air Quality, OPP; Pesticides; Radon; RCRP; Storage Tank
Program; Supetfund; Administration chrono file
Contact Person: David Tallman, 928-206-6399 or Nagam H. Tarig, 928-729-4040

164 EOR 003678 NNDWR Gadiiahi Farm Irrigation Phase [V ROW
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San Juan River Dineh Water Users, Inc.

Gadii'ahi Cash Flow

Operators $15.00
Laborers $11.00
Superintendent $18.00
Week

Item 1
diesel $1,250.00
Operators $3,622.50
Laborers $6,198.50
Superintendent $1,449.00
Equipment Rental $2,500.00
Survey & Grade Control  $4,120.00
Pay back to Gadii'ahi $0.00
Total $19,140.00
Cumulative cost $19,140.00
Credit
Beginning balance $40,000.00
End Balance $20,860.00

2
$1,250.00
$3,622.50
$6,198.50
$1,449.00
$2,500.00
$3,120.00

$0.00
$18,140.00

$37,280.00

$20,860.00
$2,720.00

3
$1,250.00
$3,622.50
$6,198.50
$1,449.00
$2,500.00
$3,120.00

$0.00
$18,140.00

$55,420.00
Gadii'ahi
$60,000.00

$2,720.00
$44,580.00

a
$1,250.00
$3,622.50
$6,198.50
$1,449.00
$2,500.00
$3,120.00

$0.00
$18,140.00

$73,560.00

$44,580.00
$26,440.00

5
$1,250.00
$3,622.50
$6,198.50
$1,449.00
$2,500.00
$3,120.00

$0.00
$18,140.00

$91,700.00
NRCS advance
$100,000.00

$26,440.00
$108,300.00



6 7 8 9 10

$1,250.00 $1,250.00 $0.00 $0.00 $0.00
$3,622.50 $3,622.50 $0.00 $0.00 $0.00
$6,198.50 $6,198.50 $0.00 $0.00 $0.00
$1,449.00 $1,449.00 $0.00 $0.00 $0.00
$2,500.00 $2,500.00 $0.00 $0.00 $0.00
$3,120.00 $3,120.00 $0.00 $0.00 $0.00
$0.00 $0.00 $0.00 $0.00 $60,500.00
$18,140.00 $18,140.00 $0.00 $0.00 $60,500.00
$109,840.00 $127,980.00 $127,980.00 $127,980.00 $188,480.00
NRCS final
$200,000.00
$108,300.00  $90,160.00 $72,020.00 $72,020.00 $72,020.00

$90,160.00 $72,020.00 $72,020.00 $72,020.00 $211,520.00
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Historical Evaluation of Indian Irrigation Projects
Navajo and Hopi Indian Reservations
Arizona, New Mexico, Utah

™ PROJECT NAME CUDAT IRRIGATION _
FIELD OFFICE SHIPROCK SWCD SHIPROCK
- PREPARED BY  RICHARD HANSEN DATE 8-84
LOCATION:
- Reservation:_NAVAJO State: _NEW MEXICO County: _SAN JUAN
Sections: 24,25,31,32 TWN: 31N Range: _18W
= See: 15' Quad RATTLE SNAKE, CHIMNEY ROCK
See: NHAP Photography 417-187

River Basin: SAN JUAN

RESOURCE DATA:
- System Type: Graded 370 Ac.
Year Developed: 1900- -,
Acres: Original 670 Abandoned_200 Currently Farmed 370
_ Crops: ALFALFA, PASTURE FRUIT, ROW CROPS
: Growing Season: _150-180 DAYS

-3 Source of Water: Dependability: ADEQUATE

Water Qty: Annual AF_2,300,00 Seasonal AF_1,127,000 AF/Ac._1,682
B Diversion: QTY_30 CFS QLTY_GOOD
- Watershed Size 9,945,600 Type CONCRETE Length_300' Height_12'

Reservoir: Names of Impoundments NAVAJO DAM
- Number of Impoundments 1 Storage Volume-Original 169,600

. Distribution System: Condition
b Earth Channel Length_31,600Ft. Good Fair X _Poor
_ Land 1) Soils % Area
; 10 Silty Clay Loam, Clay Loam
= 60 Silt Loam, Loam, Very Fine Sandy Loam, Sandy Loam
| 30 Fine Sandy Loam, Sandy Loam
- Known Soils Problems
- 2) Topography A) Estimated General Slope 0-3%

B) Erosion Moderate

SPONSORSHIP:
Probable Reasons for Abandonment:
Lack of Maintenance 3
Personal Conflicts 2

i._J

Funding _1
Reservation: NAVAJO
ij‘ People Benefited 180
APPROXIMATE REHABILITATION COST: $1,000,000 Cost/Acre _$1492.54
— Potential for Rehabilitation: AN IMPROVED ECONOMIC CLIMATE WILL BE REQUIRED
J, FOR TOP PRODUCITON.
= DATA SOURCES:
; Local People- HARRY BEDONI BIA- CHUCK BOYER
. S?ﬁg$rence List 1939 REPORT, 1983 WATERSHED DEVELOPMENTS, SAN JUAN RIVER BASIN
REMARKS: THE SYSTEM IS GENERALLY IN GOOD REPAIR.

-
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Gadii’ahi Phase IV Pipeline
Design Report

Gadii’ahi Farm Irrigation System

Prepared for

Navajo Nation Department of Water Resources

Ft. Defiance, AZ
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Keller-Bliesner Engineering, LLC

78 East Center
Logan, Utah 84321
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INTRODUCTION

Gadii’ahi Chapter entered into an EQIP contract with the United States Natural Resources Conservation
Service (NRCS) to extend Gadii’ahi Pipeline 7,373 ft. Since the required engineering for the project could
not be completed on a timely basis by NRCS due to other commitments, the Navajo Nation Department
of Water Resources (NNDWR) contracted Keller-Bliesner Engineering, LLC, to complete the design as a
contribution to the project. This report transmits design data.

Gadii’ahi Farm Irrigation System

Gadii’ahi Chapter, formerly known as Cudei, is a chapter of the Navajo Nation and a farm community
with a total population of approximately 1,000 people located on the south bank of the San Juan River
four miles west of Shiprock, NM. Gadii’ahi Chapter has a total of 668 acres of permitted irrigated land
and 49 farmers listed as Land Use Permit holders.

Farmers from Gadii’ahi Chapter constructed Gadii’ahi Canal early in the 20" century. The original ditch
was hand dug by chapter members using manual labor and draft animals. Later, the Bureau of indian
Affairs (BIA) followed by NNDWR improved the ditch and became responsible for the operation and
maintenance of Gadii’ahi Canal. In 2003, the San Juan River Dineh Water Users, Inc. (SJRDWU) began to
assist NNDWR in operating the canal.

Gadii’ahi Canal originally diverted water from the San Juan River via a rock diversion dam with a
sluiceway structure and extended approximately 5.5 miles from the diversion structure to the end of the
farmland. Sedimentation of the intake channel at the diversion structure and displacement of rocks in
the dam during high flow events reduced the efficiency of the structure during low flow periods of the
San Juan River. In 2000, the San Juan River Basin Recovery Implementation Program (SJRIP) determined
that the diversion structure was an impediment to endangered fish migration. In 2001, BIA replaced the
diversion with an inverted siphon under the San Juan River connecting Gadii'ahi Canal to Hogback Canal
as a contribution to SJIRIP and designed to aid in the recovery of endangered fish.

Gadii’ahi siphon consisted of a head gate on Hogback Canal, 7,341 ft of 21-inch PVC pipe, and an outlet
structure to Gadii’ahi Canal. The siphon crosses under the San Juan River near the head of Gadii’ahi
Canal. In 2003, Gadii’ahi Chapter commissioned a master plan that utilizes the siphon to develop a
pressurized irrigation system for the chapter.

In 2006, SIRDWU using funding obtained by both Gadii’ahi Chapter and SJRDWU, pressurized the siphon
by installing a valve on the end of the pipeline. SIRDWU also installed a filter station at the old end of
the siphon and extended the pipeline 3,656 ft (Phase 1). In 2008, SIRDWU extended the pipeline
another 2,496 ft (Phase ll). In 2012, Gadii’ahi Chapter under the EQIP program is assigning SIRDWU to
extend the pipeline another 4,025 ft (Phase Ill). In 2011, Gadii’ahi Chapter entered into an EQIP contract
with NRCS to extend the pipeline another 7,373 ft as Phase IV.



PHASE IV PERMITTING

The master plan recommended a linear route for the main pipeline that traversed across the farmland
serving farmers on both sides of the route. This route required that Gadii’ahi Chapter obtain a legal
easement which has proven difficult because the numerous steps required by both the Navajo Nation
and BIA and because of non-cooperation by some impacted farmers. In 2009, Gadii’ahi Chapter decided
to keep the pipeline within the right-of-way of the existing Gadii’ahi Canal. The San Juan River Farm
Board, a division of Navajo Nation government and overseer of the irrigation systems, has defined the
legal right-of-way of all irrigation ditches to be 25 ft each side of the center line of the ditch. Hence, if
the new pipeline is located within that specified corridor, the conversion of an earthen ditch into an
underground pipeline may be viewed as a maintenance item within an existing prescribed easement.

NNDWR is the owner of all irrigation ditches and collaborates with the San Juan River Farm Board to
manage the ditches. Consequently, both NNDWR and the San Juan River Farm Board have to approve of
any modifications to existing irrigation infrastructure. NNDWR will evaluate Phase 1V for technical
compliance. The San Juan River Farm Board will evaluate Phase IV for legal compliance. SIRDWU
completes work on the irrigation system under the authorization of NNDWR and as funded by the San
Juan River Farm Board. In the case of Phase IV, Gadii’ahi Chapter has selected SIRDWU to serve as the
financial agent and installation contractor.

In 2010, Gadii’ahi Chapter, has completed an archeological survey of the entire canal and a biological
assessment of converting the canal into an earthen ditch. The archeological survey is located in
Appendix A and the Biological Resources Compliance Form issued by the Navajo Nation Department of
Fish and Wildlife is located in Appendix B. Navajo Nation Department of Fish and Wildlife recommends
that Phase IV construction be completed by April 15" to avoid impacting migratory birds.

DESIGN PARAMETERS

The master plan provides design parameters for Phase IV. However, some of these parameters required
editing because of the route change, of updated permit records, and of the requirement to comply with
NRCS standards.

Design Acreage - The design acreage for Gadii’ahi Chapter served by the entire siphon pipeline is 668
acres currently permitted and 133 acres of future development located on the west mesa. The total
design acreage is 801.

Maximum Conveyance Capacity — The maximum conveyance capacity of the current siphon is 15 cfs
or 6,732 gpm. This capacity is based on a 5 ft/sec velocity limit for pressurized PVC pipe. This provides a
design capacity of about 8.4 gpm per acre.

Irrigation Type - Surveys received from Gadii’ahi farmers, 60 percent of the farmers will pursue
sprinkler irrigation while 40 percent of the farmers will pursue surface irrigation practices during the
preparation of the master plan.



Design Crop Mix — Figure 1 shows the crop mix used for designing the Gadii’ahi Farm Irrigation System.
The crop mix was based on a survey given to Gadii’ahi farmers.

Garden
Melons _ // 20,
4%
Pasture .~
10%

Corn
13%

Alfalfa
71%

Figure 1. Design Crop Mix

Soil Water Storage Capacity — The soil water storage capacity (AW) and subsequent maximum
allowable soil water depletion (AD) were calculated using the methods and values described in Allen, et.
al. (1999). For the Gadii’ahi area, AW for moderately-fine textured sandy clay loam soils of 2.2 in/ft was
assumed and the weighted average managed allowable depletion (MAD) for the design crop mix was
determined to be 50%. Using these parameters, the AD was calculated as 4.4 in for a 4 ft effective crop
root depth. Maximum interval between irrigations is 13.25 days.

Design Flow — The design flow for the Gadii’ahi Farm Irrigation System is 53 acres/cfs. This was
calculated using a crop mix obtained from a survey of chapter farmers. Peak ET was estimated using
data from NAPI, the Navajo owned farm. Application efficiencies assume that fields will be improved
and that 65 percent of the farmers would use sprinkler irrigation with the remaining farmers using
improved surface irrigation (irrigation practices also obtained from surveys). The Table 1 summarizes
the peak demand estimate used in the design flow calculation.
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Table 1. Summary of data used to determine the peak demand .

Design AE:LaI Est. Weighted Peak Peak
Crop Survey Demand | Weighted | Peak ET | Peak ET | Application | Demand
Mix acres | Percent | (infacre) | Average | (in/acre) | (in/acre) | Efficiency | (in/acre)

Alfalfa 202 71.6% 42 30.09 0.34 0.24 74% 0.33

Comn 36 12.8% 30 3.83 0.33 0.04 74% 0.06

Pasture 27 9.6% 30 2.87 0.30 0.03 74% 0.04

Melons 11 3.9% 28 1.09 0.29 0.01 74% 0.02

Garden 6 2.1% 28 0.60 0.30 0.01 74% 0.01

Total 282 38.48 0.33 0.45

A 74 percent peak application efficiency is estimated for improved irrigation and is calculated by
estimating 75 percent efficiency for sprinkler irrigation and 73 percent efficiency for surface irrigation
(during peak periods). A design flow of 53 acres/cfs is required to meet peak demand.

System Operation — The pressurized irrigation system is designed as a limited rate on-demand system.
This will require farmers to improve on-farm irrigation practices in order to operate the system as an on-
demand system. If current irrigation practices remain, then the pipeline will have to be shared. The
system has adequate flexibility to allow for sharing and temparary extra capacity until acreage is
expanded on the west mesa. Both Phase lll and Phase IV specify 12-inch tees to allow for future larger
flows should a shared system be implemented.

Design Pressure — The master plan specifies a minimum delivery pressure of 40 psi at each turnout in
order to accommodate sprinkler irrigation assuming an on-demand system.

Phase IV Acreage — Phase IV of the Gadii’ahi Farm Irrigation System will serve a total of 351 acres
from 15 turnouts. Individual acreage by turnout is listed in Table 2. Included in Table 2 are turnout
locations, outlet pipe diameter, acreage served, and design flows.

Table 2. Phase IV Acreage and Design Flow.

Valve

Station Size Flow

Turnout {in) Acres (cfs)
1 107+71 4 8.94 0.17
2 109+00 4 11.97 0.23
3 111495 6 20.95 0.40
4 115+79 6 19.82 0.37
5 117+21 8 66.38 1.25
6 127+04 6 13.09 0.25
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Valve
Station Size Flow
Turnout (in) Acres (cfs)
7 137482 | 6 13.09| 0.25
1
8 144480 | 6 18.72f 035 |
9 149+76 | 6 31.49 o.ﬂ
10 154400 | 6 16.45 o.ﬂ
11* | 159+44 | 8 3291 062
12¢ | 163+45 | 6 3291| 062
13 168+25 | 8 4259 | 0.80
14 | 171450 | 6 12.80 | 024
15 174+50 | 6 892 | 017
Total 351.03 | 6.62

*Turnout serves half of acreage of permit
DESIGN DRAWINGS

Design drawings for Phase IV are located in Appendix C. Drawing L400 shows the project location and
provides an index for all Phase IV drawings. Drawing L420 shows the general layout of Phase IV.
Drawings P430, P431 and P432 are plan and profile drawings for the pipeline. Drawings D450 and D451
shows details for the turnouts and other fittings. Drawing D452 details the earthwork and trenching for
the pipeline. Drawing D440 details the earthwork and fittings for the outlet structure and the transition
back to the existing canal.

MATERIALS

All material shall be new and of good quality. As a minimum, ail material used for Phase IV shall meet or
exceed NRCS standards. The transition structure was first installed at the end of Phase |. It was then
moved and installed at the end of Phase Il and later Phase lll. It is the intent of this design to move the
transition structure from end of Phase Ill to the end of Phase IV. To do this, careful excavation and
demolition is required followed by close inspection. If the fittings and valves are found to be
satisfactory, then they will be re-used. If deficiencies are detected, repair or replacement will be
recommended. Material specifications are found in Appendix D.

Pipe. All PVC pipe shall be CL 125 PIP PVC that meets or exceeds NRCS specifications. The main pipeline
for Phase IV shall have diameters of 24, 21 and 18 inches.

Fittings. All fittings shall be galvanized pre-fabricated steel fittings made by Clemmons or approved
equal. The steel shall be 10 gauge. PVC to steel transitions shall be completed by compression rings
that are welded onto the steel fitting.
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Isolation Valves. Each turnout is isolated with a wafer style butterfly valve with a buried service
operatar. The wafer style butterfly valve is designed to be housed between two ¥%-inch 150 psi flanges.
A 6-inch PVC access tube will be installed so that the valve can be turned on by a key. A key shall be
fabricated and furnished for each turnout.

Riser Valves. Each turnout shall have a 4-inch galvanized steel riser topped with a stub valve as
manufactured by Gheen Irrigation or approved equal. Each turnout will be furnished with a 4-inch valve
turner for use by farmers.

Pressure Regulating Valve. Each turnout shall have a 4-inch cast iron globe valve with an operating
wheel. The valve is designed so that a farmer can manually set the necessary flow while dissipating
energy for surface irrigation fields.

Air vents. Mainline air vents shall be 4-inch diameter continuous acting air vents (CR101 manufactured
by Waterman or approved equal). Turnout air vents shall be 2-inch diameter AV150 manufactured by
Waterman or approved equal. All air vents shall be installed on a galvanized steel nipple.

INSPECTION PLAN

Design drawings and specifications shall be stamped by Mike Isaacson, Vice President of Keller-Bliesner
Engineering, LLC. Approvals are required by Gadii’ahi Chapter, NNDWR, and NRCS. Final design that
includes any appropriate edits shall be issued once each approving entity has responded. Included in
the final design are drawings, specifications, and a material bid. Construction drawings will be issued
prior to construction. Keller-Bliesner Engineering, LLC will stake out the Phase IV route and provide
benchmarks once the existing canal has been cleaned and backfilled.

As a requirement of an engineering stamp, Keller-Bliesner Engineering, LLC shall provide daily inspection
of the installation of the work. At the completion of the project, an inspection report shall be prepared
and distributed detailing daily inspections. Keller-Bliesner Engineering, LLC will correlate inspection
activities with all Gadii’ahi Chapter, NNDWR, and NRCS as required.

Inspection activities shall focus on grade, pipe installation, compaction, thrust blocks, and fitting
installation. Daily surveys shall be made to verify grade. An in-place compaction test shall be conducted
the first day of installation to assist the contractor to develop procedures that produce a finished
product that meets specifications. Forms for the thrust blocks will require engineer approval prior to
pouring to ensure bearing area, configuration and the proper coating of steel fittings. Installation
specifications may be found in Appendix E.
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% DING COoLLEGE, PO, BOX 5K, SHIPROCK, NEW MENICO 87420

July 30, 2009

Gilbert Badoni, Chapter Coordinator
Gad'iiali Chapter

F.0L Box 1318

Shiprock, NM 87420

[2ear Mr. Badoui:

Enclosed is a copy of the Navajo Nation: A;ghaqubgy’ Depariment's survey report NNAD 09-
206. The report details the results of the cultural resource inventory of the proposed Gad'itahi
Chapler's existing jrigation csnal project in Cudei, New Mexico, *

During the invenlory 1 new archaeological site, 1 isolated occurrence (10), and 16 in-use arcas
(TUAsS) were identified. Onc of the 16 TUAs (TUA A) and site NM-H-15-21 are considered to be
Register-eligible propertics. Both of these cultural resources are located within the project area,
The archaeological site can he avoided if construction activilics arc restricted to the right-of-way.
IUA A is the existing canal which is the focus of the project discussed hergin, however,
construction actvities should not aflect the significance of the Gad'tiahi Canal. Further, although
sume [UAs may merit consideration under AIRFA, the 1UAs belong to the farmers who have
requested the services and the farmers are the recipients of the proposed undertaking,
Archacological approval has been recommended for the proposed construction of the piped canal
syslern,

This report has been submitted to Navajo Nation Histarie Prescrvation Department (NNHPD) in
Window Rock, Arizona for review on behalf of the Bureau of Indian Affairs (BIA). Once a
determination of archagological approval has been made on the proposed undertaking, you will
b potified by the NNHPD. Please note that receipt of this reporl does not constitute approval. 15

you have any questions regarding the report, please call Elaine Cleveland-Mason ar me at (505)
368-1214.

Sinceyely, .
o
G,

Lenora Tsosie,
Acchaeologist

Enclosure ]

"Yesterday, Today, Tomorrow: Learring from our past to build our futurc”

TELEFHONE: S05-368-1214, FAX: 503-3638-1215
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ARCHAZBOLOGICAL INVENTORY REPORT DOCUMENTATION PAGE (HPD JAN/S!)

1. HPDREPORT NO. —P. {FOR 1IPI» USE ONLY) 3. RECIPIENTS ACCESSION NO.
4. TITLE OF REPORT: 5. FIELDWORK DATES
A Cultural Resource Inventory of (he Propused Gad'iinhi Canal Iivigation May 19, 22, & 26, and June 6 through 15, 2009
System Maodifivation in Gad'iiahi, San Juan County, Nuw Mexico
. 6. REPORT DAIT
AUTHOR{S): Lenora Tsosie and Aleda Myerson Tuly 30, 2009
7. CONSULTANT NAME AND ADDRESS: 8. Pemit No.
Gen'l Charge: Robert M. Begay, Depariment Munager NTC
Org. Name: Navajo Nation Archucology Depastment
Org. Addresa: P, Q, Box 689 :
- Window Rack, Arizona 86515 2 Efﬁ‘g%‘_ﬁ]?m No-
Phone: (928) 8716540
10, SPONSOR NAME AND ADDRESS; 11. SPONSOR PROJECT NO,
ind, Responsible; Gilbert Badoni, Chepter Canrdinator
Ocg. Name: Gad'iinhifToket Clupler
Ous, Address: 0. Box 1318 P {2. AREA OF EFFECT: 17.47 ucres (7.07 ha)
Shiprock, New Mexieo 87420 AREA SURVEVED: 41.94 acves (16.98 ha)
Phone: {505) 368-10470
13, LOCATION (MAP ATTACHED):
a. Chapter:  Gad'tehiT'okel ¢ Land $tatus: Navajo Trust Lunds
b. Agency:  Shipiock . UTM Center: see Supplemental Sheet
€, Coundy:  Sun Jnan - Area: sco Supplementat Sheet
d. State: Mew Mexico h. 7.5' Map Name(s): Rattlesnake, N hMex, 1963
4. REPORT X/ OR SUMMARY (REPORT ATTACHED) !

8.
b.

G

ol

Deseription of Underiaking: see Supplemental Sheet
Eixisting Data Review: see Supplemental Sheet

Area Eanvironmental & Cultural Setiing: The project uren is located in the Gadliiahi Chapter along {he San Juan River
floodplain, The nearest major water source is the San Juan River located 2,000 feet {609.75 m) to the north. The clevations of
the project atea runge from 4828 feet {1472 ) v 4796 feet (1462 m) ehove mean sea level. Soils in the peneral project aren
are compesed of aftuvinl sift und clay. Vegetation abserved in the project area includes wmarisk, Chinese elm, Russian olive,
Navijo willow, mabbithrush, four-wing saltbush, Russian thistle, shadycale, and various grasses, Development within the
project ared includes homesteads, agricultueal flelds, irfigation canals, stitity services, maintenance roads, and Navgjo Route
57.

Field Methods: see Supplemental Sheet

13 ¢

o

b,

ULTURAL RESQURCE FINDINGS:
Locution/Tdentification of Each Resouree: sev Supplementad Sheet

Evaluation of Significance of Each Resource (above): ses Supplemental Sheet

[6. MANAGEMENT SUMMARY (RECOMMENDATIONS): | see Supplemental Sheat

[7. CERTIFICATION: SIGNATURE: 6,17-’?’% Ty DATE__ W wefed

General Charge Name: Rebert M. Bogay, Depacment Manager

siGNATURE: | /e 7;\1‘5; [ DATE: July 30, 2009

Dircet Charge Nariie: Lenota Tsesie, Archacologist




I A R A A (SN AN U (S NS —

L

AIR SUPPLEMENTAL SHEET: NNAD 09-206

TR
13. LOCATION: (\LD[;@)V
f. UTM Center: see Table 1,
. Area: see Table 1.

Tuble 1. Legal Descriptions and UTM Coordinates for the Project Area (Zone 12}

Principu]
Project Aren Nonhing ~ Easting MW M Sec.  Townshi Range  Meridian
Water Line
Bepinuing of Line 4080287 699012 NWW NW NE 5 30N 1BW NMPM
End of Ling 4082354 696048 SW NESE 25 3N 10w "

14. REPORT:
a,

b

Description of Undertaking: Gad'iiahi Chapter is in tho process of upgrading their open ditch irrigation system to
an underground pipeline irigation systemn. ‘The upgrading process has been comducted in phuses, Phiase [ of the
irrigation upprade has alrerdy been constructed and was inventoried for cultural resources in 2005 by the NNAD
{Yarzig sad Cleveland Mason 2005). Under this current upgrade (Phase 1), the Gad'itshl Chapter propuses to
madify its existing irvigation canal with an undenground piped ierigution system. Conswruction of the underground
irrigation pipeline will entail blading and trenching with heavy equipment, installation of the pipeline, and
backfitling the trench. Surface and subsurface distarbance will be exteasive within the ares of offeet. The cight-of-
way {or {he pipeline is 50 foet {15.24 m) wide or 23 feet (7,62 1) ou either side of the center lute. The length of the
upderground irrigation system moksures approstmutely 15,225 feet (4,641.76 m) long, The tolal area of affest for
the propused underground irrigation systen is 1 7.47 actes (7.07 ha).

Existing Data Review: A records cheek was conducted at the NNAD Shiprock office and the Navujo Nation
Historic Preservation Pepactnent (NNHPD) office in Window Rock prior to the swvey. The records check
indicated that there have been 35 previous prjects conducted within a 5(10-foot (152-1m) radius of the project area.
These projecis include scattered bogiesites inventories wilh avsociated sewer lines and water lines, road
inventories, and block sorveys for agricultural farms. In addition, the first phase of the Gad'tiahi Chapter
ondecgroond  irrigation systems was inventoricd for culiveal sesources by Yarzie and Mason (2005) in a
collahovative effert with Keller-Bliesner Engineering, LLC for the Gad'itahi Chapter.

A check of Van Vadkenbucgh {1974) indicates that siearest recognized saored place in the vicinity of the project

anca is Shiprock Pinmacle (F3é bt T—Winged Rock), located about 12 miles {19 km) ta the south of the project

area. Further, the San Juan River (S Bitvoli—Old Age River) is considored a sacred tiver to the Navajo (Linford

2000). A pertioent overview for the pruject area can be found in Geib and Warburton (1991).

Gieib, Phil R. end Miranda Warburtan

1991 A Class | Cultural Resources ard Evhnographie Qverview of the Glen Canyon-Shiprock Transmission
Line Corridor. NNAD Report 91-016. Navajo Nation Archaenlogy Departaient, Window Rock, Arizoma.

Lintord, Laurance D.

2000 Nuvajo Places: History, Legend, Lawdscape. The University of Utabs Press, Salt Eake City, Utah.

Yazzie, Vietoria, and Elaine Cleveland-Mason

2003 A Culturud Resowvees Inveniory of the Gadii‘ehi Chapter Farm Irvigation Trunkline-Phase 1 for Kelfer-
Bliesner Englgcering @ San Juan County, New Mevico. NNAD Repost 05095, Navajo Nation
Archacolopy Departmment, Window Rock, Arizona.

Von Valkeaburph, Richard F.

1974 Navajo Suered Places. In Navgjo fudiens IH, edited by Clyde Kluckhohn, pp, 9-199, Garlnd Publishing,
New York, New York.

Field Mathods: On Muy 19, 2009 project archacologist, Julia Chavez met with Ged'liiehi Chapter Coosditator,
Gilbert Badons, and was showa the project area since thc project arcas was not stuked. Instead, the project area was
identified by the location of the existing irigation ditch, The center of the existing ircigation ditch is considered the
center line for che current project's right-of-way and ceater of the wrehacological survey corridor. A 120-foat
(36.59-m) wide survey comidor centered un the existing canal was investoriad umier this project. The 120-foor-
wide survey corridor consisted of a 50-foot (15-m) wide right-af-way with a 35-foot (10.67-m) wide butfer zone
located on vach side of the S0-fuot right-ofvway. The 120-foot-wide suevey corridor was cxamincd along the entire
length of the 15,225 -foot (4641.76-m) long proposed underpround pipeline irdgation system,
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AR SUPPLEMENTAL SITEET: NNAD U206

14. REPORT:
d. Field Methods: —Continued

On May 22 and 26, 2009, Ms. Chavez, with Aleda Myerson apd Matthow Pettiprew also with the NNAD
conducted the archaeological inventory of the proposed itrigation pipeline system. The project area was
inventoricd by walking three paratlel ligear teansects spaced about 6 m apart along both sides of 1he proposed
irvigation canal. A total of 4304 acres (16.98 hu) wes cxamined during the Class N pedestrian survey of the
praposed canal syslem. In addition, on June 5, 2009, Lenora Tsosie and Ms. Mycrsou conducted ¢lhaographic
interviews following the ficldwork as minima) local history was initially collected on the project area during the
ay 2009 fieldwark.

Duaring the cowse of the survey, | archaeological site (NM-H-15-21), 1 isolaled oceurrence (10), and 16 in-use
areas (JUAs) were identified. The location of the site, the 10, and the TUAs were recorded using a hand-held
Garmin GPS. Locational informalien was compiled to allow the archacologists (o establish the location of the
culeuren] resources relative to the project area,

The archaeological site was mapped wsing & hand-held GPS unit. The data frem the GPS was taansfered onto
(}IS software progmm once in-house. This data was wilized to produce the site map and project ares mup. Noks

suflicient to complete a Navajo Nation Site Suivey and Management forin were also collected during the
recordation of the site,

In accordance with NNAD policies conceming the right to privacy of individuals, currendy occupied residences
and ofher in-use fentures or areas were not fully documentexd during this projeet, Attempis were made 10 obtain
information sufficient to allow for the evaluation of these resources under the pertinent lepislation. Most of the
interviews with the homesite clicats and local residents wers conducted v the Nuvijo and English languages by
Mrs. Tsosie. The purpose of these interviews was to ohiain informution on potential traditional cultural properties
{TCPs—herb gathering places, blessed andfor secred places), burdaly, and archacological sites in the area.

15. CULTURAL RESOURCE FINDINGS:

Lacatiow/]dentification of Each Resuurce: Sixtecn IUAs, |10, and 1 archagological site were identified during the
archaeclogient inventory, The WUAs consist of eilher existing homesites with associatsd houses and‘or hogans,
andfor fanm equipiment with associuted features. One of the TUAs was the existing Gad'itahi irripation canal system
(TUA A), Table 2 provides  list and description of the 16 [UAs.

Tuble 2. In-Use Arens ((UA) Encountered Ducings the baventory

WA Desil'ug_ti__nn Summary Description { Tusne Orarner
A A Lxtsting Gad'itahi irngation ditch NiA
WA B 1 house with features MNorman and Lorena Wallers
1UAC 1 house and features Stella Badoni
1A D 1 house with features {arry amd Evelyn Jim
IUAE Miscelluneous pevsonal iteins Roy fnes
UaA L I howse with foatues Ecith Deléon
IUA G 2 mobile homes with [Gatuces Hetena Kelleywood
[UA 1R L huuse with features Sigven John
fUal | hogan Mury Lon 1'so
Al Famn equipment Andrew and Marlene Beady
WA K I kouse with features Tony Cudei
IUA L Farm equipment and fealures Ray Yubeny
1A M | housc, 1 hogan, und features Carlettu Lee
IVAN 1 havse and leiduees Lorraine Jack
IUAC 2 frouses und festures Shaton Bekis
WA F 1 house with feamures Auie Coleman

Although the cxisting Gad'liabi irrigation canal system {JUA A) is being modified under this current project to
adbiere 1o the present southwest's soil and water conservation initiatives (proposed under Phuse U1 of the Gad'fiahi
upgrads irrigation canal system), the canal is also dealt with a5 a resvurce under ¢his projeet since local history
indicates thal the Gud'iiahi canal systean has been in existenice since 1880 shortly afer the Navajos return from Fort
Sunmer (Bailey and Bailey 1982). Therefore, this resource is cousidered an integral pant of Navajo history.
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15, CULTURAL RESOURCE FINDINGS:

i,

Location/Tdentification of Each Resoucce: —Continued

(e archaeotogical site, NM-H-15-21 was identitied during the archacological ioventory of the Gad'iiahi canal.
NM-H-15-21 is identified as 2 specialized activity area dating between the Puello 11 and Pacbla 1T (A.D. $00-
1300) temporal periods. Site NM-H-15-21 is located south of the project arex and is situated on the southem temrace
above Lhe Gad'iiahi canal system, The site arca overlooks the farmlands amd the San Juan River valley to the nortl.
The site is located outside the right-of-way, but within the survey comidor (heiler zone), The UTM coordinutes for
the center point of the site are: Zone 12, 4980524 Northing, 698331 Basting,

One isolaled cocurence (10 69-209-1) was identified within the project area. The 10 consists of @ burned corral
belonging to Helen Hatrison and Gunily. Ethnographic information obtained from Angela Deal, Ue daughter of
Heten Harrison indicated that the late John Harrison built the corral out of shaped logs in 1978 for his horses which
he used to conduct fis frm work. Dator when cattle were acquired, the pen was used tor cattle roundups. The
enrrat was evenlually destroyed by fire by some fecal people who began banging out at the corral while consuming
aleolnl, According Lo the informant, an open bonfire got out of contrul one night and bumed the cordal down.
Another source implied that the buen seas from a lighining sttike. Additionally the informant, Angela Deal. assured
the wchacologists that the cause of fire was from human recklessness and it did not oceur from a lighining strike,
Lherefore, it was not considered a TCP. The UTM coordinates for the i€ arc: Zone 12, 4080499 Northing, 698153
Easting. Further, no TCPs were idenfitied during the survey or dueing the ethnographic interviews.

. Evalution of Significance of Each Resource: Site NM-11-15-21 retains integrity of location and selting. [t is

prohably not cligible for nomination to the National Register under eritetia a, b, or . 1t is eligible for nomination
under eritecion d on the busis af its research potential, snd it does syeet the 50-year eligihility guidelie, Thus, NM-
H-153-21 is considered a porentialty Register-eligible property. The site is of archacological interest snd meets the
100-year age requirement for classification a8 an archagologicat resource under ARPA. Thus, the site does merit
proteclion under ARPA, The sile does not appear to exhibit the qualitics or characleristics (hat would make it
eligible for protection under ATRFA.

The 10) lacks integrty and recordation of the 10 appears 1o have exhansted ity research potential; theretore, the 10
docs nol appear to he eligible for inclasion on the National Register of Historie Places vader criteria a, b, o, and d,
The 10 does meet the 50-year eligibility puideline. The 10 is no longer of archacological interest but it does appeat
to meet the 100-ycar age reguirement necessary fur classification as an archacolugicul resource under ARPAL The
1O daes not gppear to wmwerit protection tnder ARPA, The 10 lacks qualities that merit consideration under AIRTA.

TUA A uppears to possess imegrily of location, setting, materials, association, design, and workmanship, 1UAs B
theough P appear (o possess integrity of location, setting, and association. The TUAs sre not ¢ligible for noination
to the National Register under criteria a, b, or o; hnwever, they may be cligible under criterion d as they could
conribute infonmation on local Instory, IUAS C, F, 1, and I* do meet the 30-year ¢ligibility guideline; however, they
are not Register-cligible properties. IJA A docs meet the 50-year eligihility guideline and it does appear to be a
Register-eligible praperty, IUAs B, D, E, G, H, J, K, L, M, N, and O do aot meet the 50-year eligibility guideline,
and therctore they do not appenr 10 be Register-elipible properties. All 1UAs with the exception of J1UA A are not
of archacological interest. 1UA A dogs meet the 100-year age requiremsnl necessary for classification as an
archacological resource under ARPA, The remaining IUAs (B through P) do not mect the 100-year age
requirement nevessary for classification as an archacological resource. Thus, lUA A docs merit protection under
ARPA. The remaining 1UAs do not merit protection under ARPA. Finally, only [UA F. 11, and M merit protection
under AIRFA.

16, MANAGEMENT SUMMARY (RECOMMENDATIONS): Site NM-H-1521. appears tv be a Register-clipible
propenty, Thus, it is recommended that o detenmination of ne historic properties uffected he made for the proposed
updertaking in the area of the sitc provided thal the site is avoided during construction setivitics, 1UA A also appears to
be a Register-eligihle property, however, (his resowrce is of the fouus of the undertaking discussed hevein, Becnuse the
propused underaking as designed will have no effect vpon those qualitics that lend significance to this praperty, it is
recommended that 2 delermination of no adverse offect on the (UA A be made for the proposed undertaking along the
existing caval.

In repand o the {UAs, alibough some IUAs may morit consideration under ATRFA, the WUAs belong (o the farmers
who bave regquested services und are the recipients of the services that are propesed under Hhis current praject;
theretore, AIRA considerslion should not serve as a basis for denial of archaeological approval for the proposed
undertakiog on the canal. Therefore, o detenmination of no historic propertivs affected is recommended for the
propused undertaking in the areas of these IUAs,
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INNAD Site Survey and Management Form and USGS Map Location
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NAVAJO NATION ARCHAEOLOGY DEPARTMENT ((_,}@ [S%y

Site Survey and Management Form
SITENQ,: NM-H-15-21 FIELD OR OTHER NAME: DATE RECORDED: 05-19-2009

PROJECT NUMBER & NAME: NNAD 09-206—A Cultural Resouree Inventory of the Proposed Gad'iizhi Canal
Irrigation System Modification in Gad'itahi, San Juan County, New Mexico

ORGANIZATION: NNAD ARCHAEQLOGIST(S): Julia Chavee, Matthew Pettigrew, Aleda Myerson, and
Lenora Tsosie

USGS MAP REFERENCE; Raitlcsnake, N.Mex., 1963, 7.5 serics

LEGAL LOCATION: Unplatted Scctions, T.31N, R.183W; NMPM

UTM: Zone 12; 4080524 Nocthing, 698381 Easting

STATE: New Mexica COUNTY: San Juun CHAPTER: Gad'iinhiTokoi
LAND STATWS: Navajo Trilal Trest

GROUND VISIBILITY: Kind and extent of cover? Ground visibility 99%, vegetation coverage 1%

TOPQGRAPHY: The site is situnted south of the project atop a clay bluff overlooking the San Juan River floodplain aren
and approximately 25 feet (7.62 m) above the irrigation canal project and vatley botom.

DRAINAGE: The nentest major witer soutce is the San Jusn River located north approximately 2,000 fect (609,75 m) to the
narth

ELEVATION {ft/m): 4828 teet! 1472 m SLOPE & DIRECTIQN: 20° sloping norily

SOIL TYPE: Alluvial soil QTHER: Aeolian sund

VEGEFATION PRESENT: Russian thistle, salt cedar, desert scnub brush, and shadscale.

CULTURAL AFFILIATION: Angskzi SITE TYPE: Specialized Activity Area—sherd and lithic scatter

PERIODS) OF OCCUPATION (Date, if knowny: PII-PHI (A.D. 900-1300)  HOW DATED: Cerumic typology
DIMENSIONS OF SITE {lxw): 52 mx 28 m TOTAL AREA {sq. m) 1,144 sq. m~ures of an oval

How Determined; Mensured with a metric tape.
ARCHITECTURE PRESENT? No

ARTIFACTS OBRSERVEDR/CQLNTED: Observed—less thin 100 ceramic artifacts and less thun 40 lithic artifacis,
COLLECTIONS MADE? No

FHOTOS TAKEN: Yeu CQLOR: Roll (9-206 (SR); Frame(s)h1521-1,2,3,4,5,6, 7,8, and 9

SITE DESCRIPTION: The site is located on the soulhern clay and shale-covered lerrace located above the Farmiands and the
San Juan River valley. The site containg a scatter ol lithic and coramic artifacts that are scattered dhroughout the site arca
atong the edge of the tertace edpe. No features were noted in Lhe sile uren, Less than 100 sherds were observed on the site.
The ceramic assemblage consisted of plain geay wares, indented corrugated shends, decorated black-on-white wares, and red

wares. The temper of ceramic artifacts was cither trachyte andior sand. The sherds observed on this site were too small and
therefore were unidentifiable as to type.

Forty or less lithic artifacts were noted on this site. The srfifact asscublage consisted of secondary, tertiary, and micrflikes,
The hthic material types represented on this site consisted of siltstone, white chert, Brushy Basin chert, butterscotch chert,
and quartzite.

The condition of the site is poor with crosion occurring throughout the site area, The soil throughaut the site area sile grea is
shallow with limited 0 na buried cultyral material, The site is also siawted amongst a clearing that is devoid of vegetation.
Heavy equipment machinery asseciated with farming activities was nofed to the south of the site. It appears that this
nachinery mity have at one time cleared vegedadion from the site area as limited to 0o vegetation is present on this site, but
vegetation was noted in undisturbed areas Jocated to the southesst and west of the site. The farm machinery belangs to Stella
Badoni and tamily and the machinery ans curnently parked approximately 4 m {13.12 feet) south of the site.

This site appears to be a specialized getivity arca that may have functioned as & limited lithic reduction or tool procession
awa, [n addition, the prescace of the cernmivs on this site supgests that possible food gathering aetivities may have also
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octurred o0 {his site, It is thought that this site may have been affitiated with farming activities as the location of the site

would make an excellent lookont of the fields in the valley below,

CONDITION OF SITE: Poor  Causes of disturbange; Natural crosion and clearing of vegetation with farming machinery
for a current parking area‘storage arest.

LOCATION OF SITE RELATIVE TQ PROJECT AREA: The site is locuted on the seuthern portion of the project area and

within the southern side of the 35-font (10.67-m) wide buffer zone. This site is alsa situated out of but leys than 1 m south of

the proposed canal $0-foot (15.24-m) wide right-af-way. The site is also situated about 23 feet (7.62 m) above the right-of-

Wiy a5 it is sitvated ot a tetrace ahove the project arca,

EXTENT QF INVESTIGATION TO DATE: Survey records isicluling site form, sketch map, and photographs.

RESEARCH POTENTIAL: The site may provide a limited amount of information regarding the local'regional prehistory af
the Gud'iiahi arca,

RECOMMENDATIONS: Although (he site appears o be less than | mat its closest point from the edge of the proposed
canal right-of-way, the site is also Jocated 25 feet (7.62 m) above the edge of the rght-of-way. Given the elevation
difference berween the site und the irrgation system, it is recommended that the proposed undertaking as cutrently designed
will have oo effect on those qualities and characteristics that contribute to the significance of the site. Therefore, a
determination of no historic properties affccted be made for the proposed undertaking since the site can be avaided.

SITE ASSESSMENT UNDER 36 CFR 60,4 (National Reuister;

INTEGRELY: The site possesses integrity of location and seiting. The qualities of design, feeling, materials, association,
and workmanship do not appear to apply.

and CRITERTA a-: The site does appear 1o represent a propesty which is potentially cligible for inclusion on the National
Register of Historic Places under criteria a, b, or ¢, it may be eligible under eritetion d »s a result of its research
potential,
EXCLUSIONS: The site does nol appear to fall into categories a-g, thus it does not qualify as an exclusion, The site
does meet the $0-year guideline,

SITE ASSESSMENT UNDER 43 CFR 7.3 (Archucological Resources Protection Act): The site is of archacologicatl interest,

[t does meat the 100-year age requirement, It does merit protection vader ARPA.

SITE ASSESSMENT UNDER AIRFA (American lndian Religious Frecdom Act): The site does not metil protection vnder
the provisions of AIRFA,

PROVIDE A SITE MAP (including site designation, north arrow, scale, recognizable features, landmarks, and refationship
10 project area).

HOW CAN THE SITE BE REACHED? (See attached USGS map.)
QTHER COMMENTS (Ethnographic data, etc.): Noae
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Historle Record of the Gad'ii ahi Canal
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HISTORIC RECORD OF TIE GAD'ITAHI CANAL -

NAME: A Cultoral Resource Inventory of the Proposed Gad'iiabi Canal lrigation System Muodification in
Gad'iiahi, San Juan County, New Mcxico.

LOCATION: Beginning of Linc: 4079808 Norlhing, 700786 Easting
End of Ling: 4082350 Northing, 696086 Easting

SIGNIFICANCE: The Gad'iiah{ canal is part of an integral part of the Navajo history focusing on the economy
after the Navajo returned from Bosque Redondo post-1868.

DESCRIPTION: The Gud'tiahi canal is an open imigation ditch constructed in 1880 by the Navajo community,
Currently a portion of the canal remains unlined and is stilt an open ditch. Recently, the castemn portion of this
canal system was converted to a piped underground irrigation system. While the western half of this canal
remains an open ditch irrigation system. Head gates and inleds are some of the features that are located
sporadically along the canal, Also noted along the ditch were several steel and wooden walkway bridges that
altow for crossings across the open ditch.

HISTORY: According to Bailey and Bailey (1982) the Gad'iiahi canul was constructed in 1880, During the
1880s the canal system was waintained by the early Navajo inhabitants of the community. Bailey and Bailcy
(1982} indicated that numetous icvigation canals were in existence and were utilized by the Navajo by the late
18B0s before the govemment-funded projects on the Navajo rescrvation in the 1890s. Local cthnographic
interviews recall that the first irrigation canal in this conununily was dug manually by the Navajo community
members upon their retorn from Fort Summner. Appaceatly the canal or ditch was only a short length. The ditch
was diverted south of the San Juan River and ran it a northwesterly direction from the present chapter howse
location. The diteh diverted back into the river directly north of the chapter (Robert Ahkesh, personal
communication 2008]. According to Bailey and Bailey (1982) the Cudai Ditch was located 5.5 miles downs{rcam
trom the Shipruck School (possibly lucated cast of the present day Shiprock Chapter House). The Cudai ditch way
irrigating 832.2 acres of land in 1905 and it was carrying a capavity of 13.55 cubic test per secons,

Sometime afler 1920, the Buresu of Indian Affairs began assisting with irvigation canal improvements by
installing head gates at the inlets of canals from the San Juan River, Burther development entailed clearing
potential ficlds with dozers along cither sides of the river. During the 9405 {0 the 1950s, Sam Ahkeah's iribal
administration took great stride in securing improvements and further development of agricultural fields along the
San Juan River in conjunction with the development of the Navajo Dam. Accotding o local history, the farmland
was possibly 13 its present size.

SQURCES:
Bailey, Garrick A, and Raherta G, Bailey
1982 Histaric Navafo Qcoupation of the Northern Chaco Platequ. University of Tulsa, Oklahoma

HISTOREAN: Lenora Tsosie

PROJECT INFORMATION: The apen dilch itrigation practiced by the farmers has served its usefuiness and
now the comtunity is striving to address conservation measures by employing a technologically madified
eontrolled irrigation systemn. The piped irigation system will hopefully minimize the overgrowth of unwaated
thorn and scrub brush atong the canal, and also manage the water usage. Recent work on the Gad'iahi irrigation
canal was conducted under Phase T of the Gad'iiahf irigation canal system project {Yazzie and Clevcland-Mason
2005). Construction of Phase | created an underground segment of the Gad'iiah irrigation canal yystem, Phase 1
construction oceurred brtween 2005 and 2007, No information aboul Phasc 11, which is in preparation, is known
at this time. Phase [TI of the Gad'iiabi irigation canal system is considerd the project discussed herein. The
project is entitled 4 Cultiral Resowree fventory of the Praposed Gad'tialf Canal {rrigation Systemn Modification
in Gad'ifahi, Sen Juan Counly, New Mexico, which was conducted under the Navajo Nation Archacology
Department (NNAD) Report 04-206.
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1.0 PROJECT DESCRIPTION

These specifications cover the fittings and appurtenances required for the installation of a 7,373
ft long irrigation pipeline in Gadii'ahi Chapter. The project is Phase 4 of the Gadii’ahi Farm
Irrigation System.

20 VALVES

A.

C.

Gate Valves with buried service operator. All gate valves shall have a resilient
wedge design and rated for 250 psi. All cast ferrous components shall be ductile
iron complying with AWWA/ANSI C515. Each valve shall be operated by a 2-
inch nut. Each valve shall be supplied with the appropriate number of bolts, nuts,
and washers to install the valve between two 150 Ib ring flanges. All bolts, nuts,
and washers shall be a minimum of grade 5 steel and shall be zinc coated.

4-inch Air Vents. Air/vacuum relief valves shall be 4 inch diameter, designed to
discharge air until the line is filled and open as pressure drops below
atmospheric pressure. They shall also be capable of releasing air under pressure
through a 3/32” float-activated orifice. The valves shall be 4-inch Waterman
CR100 or approved equal, with working pressure capability of 125 psi.

2-inch Air Vents. Air/vacuum relief valves shall be 2 inch diameter, designed to
discharge air until the line is filled and open as pressure drops below
atmospheric pressure. The valves shall be 2-inch Waterman AV150 or approved
equal.

Tee riser valves. All tee riser valves shall be a 8-inch by 8-inch by 4-inch, 6-inch
by 6-inch by 4-inch, or 4-inch by 4-inch by 4-inch PIP galvanized steel tee riser
valve with a 30-inch riser as manufactured by Gheen Irrigation Works, Inc. Model
No. 7015 or approved equal. The fitting shall be epoxy coated.

Stub valve opener. All stub valve openers shall be 4-inch by 4-inch galvanized
steel Ell valve openers with clamping hasp and gasket as manufactured by
Gheen Irrigation Works, Inc. or approved equal.

4-inch Globe Valve. All 4-inch globe valves shall be fabricated from 316
Stainless Steel with a bolted bonnet, integrated metal seats, and fitted with 4-inch
150 Ib steel flanges. The globe valves shall have a rising stem with a hand
wheel.

3.0 PRE-FABRICATED STEEL FITTINGS

A.

General. The specifications listed here are for all fabricated steel fittings shown
in Drawings D450.
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i. Pipe. All steel pipe, shall be of the diameter shown on the drawings (IPS
dimensions, nominal diameters shown) with a minimum wall thickness of
0.1345 inches (10 ga.). All steel pipe shall meet the requirements of
AWWA-C200.

ii. Flanges. All steel flanges shall be ¥2-inch ring flanges with ANSI 150
drilling per AWWA C207 of the diameter shown on the drawings unless
noted otherwise. All flanges shall be oriented as shown in Drawing
D451.

iii. Steel Plate. All steel plate shall meet the requirements of ASTM-A568.

iv. Miters. Miter dimensions shall conform to AWWA C208.

V. Welds. All steel-to-steel connections are welded unless otherwise noted.
All welding to be in accordance with AWWA C206-97.
vi. Materials. All materials, fittings and accessories required in the

fabrication of items listed in these specifications and on the drawings
shall be provided by the fabricator.

Special Pipe Fabrication

24-inch diameter 26 degree elbow. Details for this fitting can be found on Drawing
D450, Detail A1. This fitting begins and ends with a 24-inch PIP starter coupler.
The 26 degree elbow shall be a two piece mitered elbow. The fitting shall be
galvanized with a thickness of 3.5 mil.

24-inch diameter 33 degree elbow. Details for this fitting can be found on Drawing
D450, Detail A2. The fitting begins and ends with a 24-inch PIP starter coupler.
The 33 degree elbow shall be a two piece mitered elbow. The fitting shall be
galvanized with a thickness of 3.5 mil.

24-inch diameter 39 degree elbow. Details for this fitting can be found on Drawing
D450, Detail A7. This fitting begins and ends with a 24-inch PIP starter coupler.
The 39 degree elbow shall be a two piece mitered elbow. The fitting shall be
galvanized with a thickness of 3.5 mil.

24-inch diameter 45 degree elbow with tee. Details for this fitting can be found on
Drawing D450, Detail A4. This fitting begins and ends with a 24-inch PIP starter
coupler. The 45 degree elbow shall be a two piece mitered elbow. A 12-inch tee
terminating with a 12-inch Y2-inch 150 psi steel ring flange shall be installed on
the right side of the elbow as seen on Drawing D450, Detail A4. The fitting shall
be galvanized with a thickness of 3.5 mil.

24-inch diameter by 12-inch tees. Details for these fittings can be found on Drawing
D450, Detail A3. The fitting begins and ends with a 24-inch PIP starter coupler.
The tee shall be completed by welding a 1 ft. long 12-inch standard steel pipe
and a 12-inch 150 psi Y2-inch steel ring flange as shown on Drawing D450, Detail
A3. The fitting shall be galvanized with a thickness of 3.5 mil.

24-inch diameter 14 degree elbow with a 12-inch tee. Details for this fitting can be
found on Drawing D450, Detail AG. This fitting begins and ends with a 24-inch
PIP starter coupler. The elbow shall be a fwo piece mitered elbow. A 12-inch
tee terminating with a 12-inch “z-inch 150 psi steel ring flange shall be installed
on the right side of the elbow and a 4” fpt threadlet shall be installed on top as
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seen on Drawing D450, Detail A6. The fitting shall be galvanized with a
thickness of 3.5 mil.

24-inch diameter 22 deqree elbow with a 12-inch tee. Details for this fitting can be
found on Drawing D450, Detail A5. This fitting begins and ends with a 24-inch
PIP starter coupler. The elbow shall be a two piece mitered elbow. A 12-inch
tee terminating with a 12-inch ¥2-inch 150 psi flange shall be installed on the right
side of the elbow as seen on Drawing D450, Detail A5. The fitting shall be
galvanized with a thickness of 3.5 mil.

21- inch diameter by 31 degree elbow. Details for this fitting can be found on Drawing
D450, Detail B1. This fitting begins and ends with a 21-inch PIP starter coupler.
The elbow shall be a two piece mitered elbow. The fitting shall be galvanized
with a thickness of 3.5 mil.

Steel reducer. Details for these fittings can be found on Drawing D450, Details D1, D2,
and D3. The fitting begins with a 150 psi Y2-inch steel ring flange and ends with a
150 psi ¥2-inch steel ring flange sized for the pipe. The reducer shall be a cone
reducer. The fitting shall be galvanized with a thickness of 3.5 mil.

24-inch diameter by 4-inch tee. Details for this fitting can be found on Drawing D451,
Air Vent Detail. The fitting begins and ends with a 24-inch PIP starter coupler.
The tee shall be completed by welding a 4-inch fpt Schedule 40 steel coupler as
shown on Drawing D451, Air Vent Detail. The fitting shall be galvanized with a
thickness of 3.5 mil.

18-inch diameter by 12-inch tee. Details for these fittings can be found on Drawing
D450, Detail C2. The fitting begins and ends with a 18-inch PIP Starter coupler.
The tee shall be completed by welding a 1 ft. long 12-inch standard steel pipe
and a 12-inch Y2-inch 150 psi steel ring flange as shown on Drawing D450, Detail
C2. The fitting shall be galvanized with a thickness of 3.5 mil.

18-inch diameter Starter by Flange. Details for this fitting can be found on Drawing
D450, Detail C6. The fitting begins with a 18-inch PIP starter coupler and ends
with a 18-inch 150 psi flange as shown on Drawing D450, Detail C6. The fitting
shall be galvanized with a thickness of 3.5 mil.

21- inch diameter by 17 degree elbow. Details for this fitting can be found on Drawing
D450, Detail B2. This fitting begins and ends with a 21-inch PIP starter coupler.
The elbow shall be a two piece mitered elbow. The fitting shall be galvanized
with a thickness of 3.5 mil.

24-inch diameter x 21-inch by 73 degree elbow with tee. Details for this fitting can be
found on Drawing D450, Detail A8. This fitting begins with a 24-inch PiP starter
coupler and ends with a 21-inch PIP starter coupler. The elbow shall be a three
piece mitered elbow. A 12-inch tee terminating with a 12-inch 2-inch 150 psi
steel ring flange shall be instalied on the right side of the elbow. The tee shall be
completed by welding a 4-inch fpt Schedule 40 steel coupler as shown on
Drawing D450, Detail A8. The fitting shall be galvanized with a thickness of 3.5
mil.

21-inch diameter 10 degree elbow with a 12-inch tee. Details for this fitting can be
found on Drawing D450, Detail B3. This fitting begins and ends with a 21-inch
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PIP starter coupler. The elbow shall be a two piece mitered elbow. A 12-inch
tee terminating with a 12-inch Y2-inch 150 psi steel ring flange shall be installed
on the right side of the elbow as seen on Drawing D450, Detail B3. The fitting
shall be galvanized with a thickness of 3.5 mil.

21-inch x 18-inch diameter by 12-inch tee. Details for this fitting can be found on
Drawing D450, Detail B4. The fitting begins with a 21-inch PIP starter coupler
and ends with a 18-inch PIP starter coupler. The tee shall be completed by
welding a 1 ft. long 12-inch standard steel pipe with a 12-inch Yz-inch 150 psi
steel ring flange and a 4-inch fpt Schedule 40 steel coupler as shown on Drawing
D450, Detail B4. The fitting shall be galvanized with a thickness of 3.5 mil.

18-inch diameter 60 degree eibow with a 12-inch tee. Details for this fitting can be
found on Drawing D450, Detail C1. This fitting begins and ends with a 18-inch
PIP starter coupler. The elbow shall be a two piece mitered elbow. A 12-inch
tee terminating with a 12-inch Y2-inch 150 psi steel ring flange shall be installed
on the right side of the elbow as seen on Drawing D450, Detail C1. The fitting
shall be galvanized with a thickness of 3.5 mil.

18-inch diameter 31 degree elbow with a 12-inch tee. Details for this fitting can be
found on Drawing D450, Detail C3. This fitting begins and ends with an 18-inch
PIP starter coupler. The elbow shall be a two piece mitered elbow. A 12-inch
tee terminating with a 12-inch z-inch 150 psi steel ring flange shall be installed
on the right side of the elbow and a 4-inch fpt threadlet shall be installed on top
as seen on Drawing D450, Detail C3. The fitting shall be galvanized with a
thickness of 3.5 mil.

18-inch diameter 14 degree elbow with a 12-inch tee. Details for this fitting can be
found on Drawing D450, Detail C4. This fitting begins and ends with a 18-inch
PIP starter coupler. The elbow shall be a two piece mitered elbow. A 12-inch
tee terminating with a 12-inch ¥z-inch 150 psi steel ring flange shall be installed
on the right side of the elbow as seen on Drawing D450, Detail C4. The fitting
shall be galvanized with a thickness of 3.5 mil.

18-inch diameter 18 degree elbow with a 12-inch tee. Details for this fitting can be
found on Drawing D450, Detail C5. This fitting begins and ends with a 18-inch
PIP starter coupler. The elbow shall be a two piece mitered elbow. A 12-inch
tee terminating with a 12-inch "z-inch 150 psi steel ring flange shall be installed
on the right side of the elbow as seen on Drawing D450, Detail C5. The fitting
shall be galvanized with a thickness of 3.5 mil.

Standard Steel Fittings

Steel to PVC Flange Adapters (Starter Coupler with flange). Steel to PVC adapters
shall be constructed of mild steel, beveled for welding to the compatible diameter

of pipe. The opposite end shall consist of a steel bell with chevron style gasket
sized to accept PVC pipe at the specified dimensions. The flange shall be a V-
inch Ring Flange with ANSI 150 drilling per AWWA C207. The steel to PVC
flange adapter shall be manufactured by Gheen Manufacturing Co.(Part No.
7262) or approved equal. The flange adapter shall be epoxy coated.
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Service Tee with thread. All service tees shall be 8,6, or 4-inch by 2-inch PIP epoxy
coated steel tee as manufactured by Gheen Manufacturing Co. (Part No. 7025)
or approved equal. Each tee shall have a 2-inch fpt outlet.

8-inch, 6-inch and 4-inch End Plates. All end plates shall be 8-inch, 6-inch or 4-inch
PIP epoxy coated steel end plates as manufactured by Gheen Manufacturing Co.
(Part No. 7070) or approved equal.

mpt Adapter. All mpt adapters shall be 4-inch by 4-inch galvanized steel mpt adapters
as manufactured by Gheen Manufacturing Co. (Part No. 2050) or approved
equal.

Galvanized Coatings. Unless specified, all steel members, such as pipe, flanges and
couplings, shall be hot-dipped galvanized to ASTM 123-73 specifications or
approved equal. The thickness of galvanization shall not be less than 3.5 mils
(0.0035 inches) average.

Threaded Flanges. Threaded steel flanges shall be a 4-inch ANSI B16.5 Class 150
Forged Steel Flanges. Each flange shall have fpt threads.

4.0 24-INCH, 21-INCH, 18-INCH, 8-INCH and 6-INCH PVC PIPE

A. Material Specifications. All 24-inch, 21-inch, 18-inch, 8-inch, and 6-inch PVC
pipe shall be rigid polyvinyl chloride (PVC) extruded from Type 1, Grade 1 or 2
PVC resin with a hydrostatic design stress of 2,000 psi for water at 73.4EF,
designated as PVC 1120 or PVC 1220 conforming to ASTM Standard D1784.
Pipe included shall be either 24-inch, 21-inch, 18-inch, 8-inch, and 6-inch
diameter PIP PVC, class 125 with a Standard Dimension Ratio (diameter over
thickness) of not more than 32.5.

B. Pipe Dimensions. All PVC pipe unless noted shall conform to Plastic Irrigation
Pipe (PIP) dimensions per SCS 430-DD, PVC 1120.

Pipe Joints. All pipe shall be furnished with integral bell gasket joints, conforming
to ASTM Standard D3139, "Specifications for Joints for Plastic Pressure Pipes
Using Flexible Elastomeric Seals.” The recommended lubricant for joining the
pipe joints shall be furnished.

5.0 4-INCH PVC PIPE

A. Material Specifications. All 4-inch PVC pipe shall be rigid polyvinyl chloride
(PVC) extruded from Type 1, Grade 1 or 2 PVC resin with a hydrostatic design
stress of 2,000 psi for water at 73.4EF, designated as PVC 1120 or PVC 1220
conforming to ASTM Standard D1784. Pipe included shall be 4-inch diameter
IPS PVC, class 125 with a Standard Dimension Ratio (diameter over thickness)
of not more than 32.5.
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B. Pipe Dimensions. All PVC pipe unless noted shall conform to Iron Pipe Size
(IPS) dimensions per SCS 430-DD, PVC 1120.

C. Pipe Joints. All pipe joints shall be solvent weld joints.

6.0 DELIVERY SCHEDULE

All of the materials shall be delivered to:

Delivery shall be made 30 days after a purchase order has been issued. Please contact
a minimum of two (2) days prior to delivery so arrangements can
be made to have unloading equipment available.

7.0 COST PROPOSAL

Pricing shall include all materials, fabrication and freight. Complete a cost proposal showing the
item and extended net price. Show any additional terms and taxes on the cost proposal.
Return the cost proposal by to:

For any technical questions regarding the material, please refer to:

Michael Isaacson
Keller-Bliesner Engineering, LLC
78 E. Center St.

Logan, UT 84321

Ph (435) 753-5651

Fax (435) 753-6139

Cell (505) 320-9916
mi@kelbli.com
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BID SCHEDULE

ltem

Quantity

Cost

Extension

1. 24-inch PIP 125 psi PVC pipe per 4.0 of these
specifications.

2,540 ft

v

2. 21-inch PIP 125 psi PVC pipe per 4.0 of these
specifications.

1,800 ft

3. 18-inch PIP 125 psi PVC pipe per 4.0 of these
specifications.

3,120 ft

4. 6-inch 250 psi resilient wedge ductile iron gate
valve with 2-inch buried service operator w/ all of
the bolts, nuts, and washers necessary to install
the valve between two 6-inch standard 7z-inch 150
psi ring flanges per 2.0 A of these specifications.

10 each

5. 4-inch Waterman CR100 or approved equal air
vent per 2.0 B of these specifications.

5 each

6. 2-inch Waterman AV150 or approved equal air
vent per 2.0 C of these specifications.

15 each

7. 4-inch steel globe valve per 2.0 F of these
specifications.

15 each

8. 24-inch galvanized 10 gauge 26 degree steel
elbow (gasket x gasket) per 3.0 B.i. of these
specifications and Drawing D450, Detail A1.

1 each

9. 24-inch galvanized 10 gauge 33 degree steel
elbow (gasket x gasket) per 3.0 B.ii. of these
specifications and Drawing D450, Detail A2.
(Already purchased and at chapter house)

1 each

10. 24-inch galvanized 10 gauge 39 degree steel
elbow (gasket x gasket) per 3.0 B.iii. of these
specifications and Drawing D450, Detail A7.

1 each

11. 24-inch galvanized 10 gauge 45 degree steel
elbow (gasket x gasket) with a 12-inch tee per 3.0
B.iv. of these specifications and Drawing D450,
Detail A4.

1 each

12. 24-inch x 12-inch galvanized 10 gauge steel
tee (gasket x gasket x flange) per 3.0 B.v. of these
specifications and Drawing D450, Detail A3.

2 each

Moded 3¢

O cach -5
Seved e OV
from previows phess
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Item Quantity Cost Extension
13. 21-inch galvanized 10 gauge 31 degree steel | 1 each
elbow (gasket x gasket) per 3.0 B.viii. of these /
specifications and Drawing D450, Detail B1.
14. 12-inch x 6-inch galvanized 10 gauge steel 10 each v
reducer (flange x flange) per 3.0 B.ix. of these
specifications and Drawing D450, Detail D1.
15. 24-inch x 4-inch galvanized 10 gauge steel tee | 1 each -
(gasket x gasket x fpt) per 3.0 B.x. of these /
specifications and Drawing D451, Air Vent Detail.
16. 6-inch x 6-inch PIP PVC flange adapters per | 10 each B
3.0 C.i. of these specifications. v
17. 6-inch x 2-inch Gheen PIP epoxy coated steel | 10 each /
service tee (Part 7025) per 3.0 C.ii. of these
specifications.
18. 4-inch x 4-inch Galvanized Ell Valve Opener 15 each
per Section 2.0 E of these specifications. v’
19. 4-inch x 4-inch IPS PVC flange adapters per 2 each
3.0 C.i. of these specifications. v
20. 18-inch PIP PVC starter x 18-inch 150 psi 1 each
flange 3.0 B.xii of these Specifications and Drawing /
D450, Detail C6.
21. 6-inch PIP CL 125 PVC pipe per Section 5.0 of | 600 ft
these specifications. \/
22. 4-inch x 60-inch galvanized steel mpt. 5ea
threaded nipple.
23. 2-inch x 60-inch galvanized steel mpt. 15 ea
threaded nipple.
24. 4-inch x 12-inch galvanized steel mpt. 30 each
threaded nipple.
25. 6-inch 150 psi flange gaskets. 20 each
26. 4-inch threaded 150 psi steel flanges per 3.0 E | 30 each
of these specifications.
27. 4-inch 150 psi flange kits (gaskets, bolts, nuts, | 30 each

and washers).

Moags

NoAL
Voas
Moag_

/UOI\L

Nonc
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Item

Quantity

Cost

Extension

28. 24-inch galvanized 10 gauge 14 degree steel
elbow (gasket x gasket) with 12-inch tee and 4-inch
fpt threadlet per 3.0 B.vi. of these specifications
and Drawing D450, Detail AG.

1 each

29. 24-inch galvanized 10 gauge 22 degree steel
elbow (gasket x gasket) with 12-inch tee per 3.0
B.vii. of these specifications and Drawing D450,
Detail A5.

1 each

30. 12-inch x 8-inch galvanized 10 gauge steel
reducer (flange x flange) per 3.0 B.ix. of these
specifications and Drawing D450, Detail D2.

3 each

31. 18-inch (gasket x gasket) by 12-inch tee
(flange) fitting per 3.0 B.xi. of these specifications
and Drawing D450, Detail C2.

3 each

32. 8-inch x 2-inch Gheen PIP epoxy coated steel
service tee (Part 7025) per 3.0 C.ii. of these
specifications.

3 each

33. 8-inch PIP CL 125 PVC pipe per Section 4.0 of
these specifications.

180 ft

34. 4-inch IPS CL 125 PVC pipe per Section 5.0 of
these specifications.

120 ft

35. 21-inch galvanized 10 gauge 17 degree steel
elbow (gasket x gasket) per 3.0 B.xiii. of these
specifications and Drawing D450, Detail B2.

1 each

36. 24-inch galvanized 10 gauge 73 degree steel
elbow (gasket x gasket) reduced down to 21-inch
with 12-inch tee and 4-inch fpt coupler per 3.0
B.xiv. of these specifications and Drawing D450,
Detail A8.

1 each

SN S

37. 21-inch galvanized 10 gauge 10 degree steel
elbow (gasket x gasket) with 12-inch tee per 3.0
B.xv. of these specifications and Drawing D450,
Detail B3.

1 each

38. 21-inch galvanized 10 gauge steel tee (gasket
x gasket) reduced down to 18-inch with 12-inch tee
and 4-inch fpt coupler per 3.0 B.xvi. of these
specifications and Drawing D450, Detail B4.

1 each

None
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Item

Quantity

Cost

Extension

39. 18-inch galvanized 10 gauge 60 degree steel
elbow (gasket x gasket) with 12-inch tee per 3.0
B.xvii. of these specifications and Drawing D450,
Detail C1.

1 each

Vv

40. 4-inch x 2-inch Gheen IPS epoxy coated steel
service tee (Part 7025) per 3.0 C.ii. of these
specifications.

2 each

41. 18-inch galvanized 10 gauge 31 degree steel
elbow (gasket x gasket) with 12-inch tee and 4" fpt
threadlet per 3.0 B.xviii. of these specifications and
Drawing D450, Detail C3.

1 each

SN

42. 18-inch galvanized 10 gauge 14 degree steel
elbow (gasket x gasket) with 12-inch tee per 3.0
B.xix. of these specifications and Drawing D450,
Detail C4.

1 each

43. 18-inch galvanized 10 gauge 18 degree steel
elbow (gasket x gasket) with 12-inch tee per 3.0
B.xx. of these specifications and Drawing D450,
Detail C5.

1 each

44. 12-inch x 4-inch galvanized 10 gauge steel
reducer (flange x flange) per 3.0 B.ix. of these
specifications and Drawing D450, Detail D3.

2 each

45. 8-inch 250 psi resilient wedge ductile iron gate
valve with 2-inch buried service operator w/ all of
the bolts, nuts, and washers necessary to install
the valve between two 8-inch standard ¥z-inch 150
psi ring flanges per 2.0 A of these specifications.

3 each

46. 4-inch 250 psi resilient wedge ductile iron gate
valve with 2-inch buried service operator w/ all of
the bolts, nuts, and washers necessary to install
the valve between two 4-inch standard Yz-inch 150
psi ring flanges per 2.0 A of these specifications.

2 each

47. 8-inch x 8-inch PIP PVC flange adapters per
3.0 C.i. of these specifications.

3 each

48. 8-inch x 8-inch x 4-inch Gheen epoxy coated
riser valve (part # 7015) or approved equal per 2.0
D of these specifications.

3 each

749. 6-inch x 6-inch x 4-inch Gheen epoxy coated
riser valve (part # 7015) or approved equal per 2.0
D of these specifications.

10 each
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ltem Quantity Cost Extension
50. 4-inch x 4-inch x 4-inch Gheen epoxy coated 2 each
riser valve (part # 7015) or approved equal per 2.0 /
D of these specifications.
51. 8-inch Gheen PIP epoxy steel end plate (Part | 3 each
#7070) or approved equal per 3.0 C.iii. of these /
specifications.
52. 6-inch Gheen PIP epoxy steel end plate (Part 10 each
#7070) or approved equal per 3.0 C.iii. of these
specifications.
| 53. 4-inch Gheen PIP epoxy steel end plate (Part | 2 each
#7070) or approved equal per 3.0 C.iii. of these /
specifications.
54. 4-inch 150 psi flange gaskets. 4 each
55. 8-inch 150 psi flange gaskets. 6 each
56. 12-inch 150 psi flange kits (gasket, bolt, 15 each
washer, and nut). v’
57. 18-inch 150 psi flange kits (gasket, bolt, 1 each
washer, and nut). J
Total

Navajo Nation Tax (4%)

:

Grand Total

o ae

Vo ar

Moo
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PART 1: GENERAL

1.01 WORK INCLUDED

A.

This scope of work covers the cleaning and demolition of earthen canal, the
underground installation of PVC pipe, the installation of fifteen turnouts, the
relocation of the outlet structure and drainage work for Phase 1V of the Gadii’ahi
Farm Irrigation System.

Scope. Work covered includes all earthwork, excavation, handling, installation,
and backfill of PVC pipe and fittings. Work also includes all earthwork associated
with the drainage system. All material, unless specified, are furnished by the
Contractor.

1.02 GENERAL

A

All materials, unless otherwise noted, shall be of new, first-quality manufacture,
free from defects and suitable for the intended use. Where manufacture's names
are used in the Specifications it is for the purpose of establishing the standard for
quality and general configuration. Products of other manufacturers will be
considered, provided they meet the same standards and the manufacture's name
and product specifications are submitted to the Engineer for approval.

Material specifications furnished under this contractor are found in the document
tittled “Irrigation Material Specifications — Gadii'ahi Farm Irrigation System
Phase IV”.

The Contractor shall provide ali permits, fees, labor, equipment and listed
materials necessary to complete the work.

All workmanship shall be of the highest quality.

All work shall be performed in strict accordance with these Specifications, and
the applicable national, state and fribal law, codes and reguiations. In addition,
manufacturer's instructions for all materials shall be strictly followed. In the event
of disagreement between national, state or tribal codes and these Specifications,
the codes shall prevail. Such situations shall be discussed with the Engineer prior
to proceeding with the work in question.

In the event of conflicts between Specifications, Drawings and field conditions,
the Engineer shall be consulted. No changes in the design or construction
method shall occur without the review and approval of the Engineer. If changes
in the Drawings or Specifications are deemed necessary by the Contractor,
details of such changes shall be submitted to the Engineer for review as soon as
practical to allow time for review before installation.

Materials damaged in the course of installation shall be repaired or replaced at
the option of the Engineer. The Contractor shall be liable for damage during
handling or installation of all materials, whether provided as a part of this
Contract or provided by others, and shall repair or replace the material at the
option of the Engineer at the Contractor's expense.

Gadii’ahi Farm Irrigation System Page 1
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H. Proper handling and storage of all materials and equipment prior to installation
shall be the responsibility of the Contractor.

I Cost. The cost of all materials furnished by the Contractor and the cost of all
work performed by the Contractor necessary to complete the project as
described by the drawings and these specifications and the material
specifications shall be included in the prices listed in the Bid Schedule.

1.03 WARRANTY

A Contractor shall warrant the work to be free from defects for a period of one year
after completion of the project. Warranty shall cover all work performed by the
Contractor and all materials provided by the Contractor.

Gadii'ahi Farm lIrrigation System Page 2
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PART 2 : SITE CONDITIONS, PREPARATION AND

RESTORATION

2.01 GENERAL

A.

The pipeline route shall be staked every 100 ft and at all point of intersections.
Elevation benchmarks are provided every 500 ft.

During construction, disturbance of the area shall be minimized. Construction
activity shall be kept to the right-of-way at all times. Activity outside the
construction boundary shall be by permission from Gadii'ahi Chapter only. Keep
project area neat and orderly at all times, free of rubbish and excess construction
materials.

Prevent contamination of the project area. Do not dump waste oil, fuel, rubbish or
other similar contaminants on the ground or in any streambed. The Contractor
shall avoid contamination of the aquifer, soil or streams with any contaminant
and shall be liable for containment and cleanup of any such contamination at his
own expense.

Fence Gates. Access to parts of the project may be through existing gates in
existing fences. The Contractor is responsible for keeping these gates closed
during the project to prevent livestock movement.

2.02 ENVIRONMENTAL QUALITY PROTECTION

A.

Landscape Preservation. The Contractor shall be responsible for restoring any
land disturbed by construction activities. This includes preserving the natural
landscape by keeping construction impacts to a minimum, limiting all activity
within the designated construction boundaries, cleaning the construction area
during construction and after completion of the project, re-grading disturbed
lands so natural contours are restored, and providing proper drainage to prevent
erosion during and after construction. For agricultural fields, all ditches, furrows,
and drainages shall be restored to original condition.

Vegetation Preservation. The Contractor shall preserve and protect existing
vegetation which is not required to be removed by construction activity

Water Quality Management. The Contractor shall be responsible for any
sediment and erosion control, wastewater control, and storm water management
for all land within the construction boundary and any drainage to and from the
construction boundary during the duration of the project. All Federal, State, and
Tribal requirements for maintaining water quality during construction activity shall
be met.

Air Quality Management. The Contractor shall comply with any applicable
Federal, State, or Tribal regulations governing air quality for construction activity
for the duration of the project. This includes all equipment emissions and dust
abatement.

Gadii'ahi Farm Irrigation System Page 3
Phase IV Scope of Work & Specifications November 18, 2011



|-

L.

Cultural Preservation. The Contractor shall protect any sites identified by the
Navajo Nation as having any historical, religious, scientific, pre-historical, or
archeological significance warranting preservation. No such areas are known to
be within the construction boundaries. Should the Contractor discover any
additional historical, religious, scientific, pre-historical, or archeological findings,
all work involving that site shall cease until clearance is obtained. Expenses
incurred by the delay shall be negotiated. Any excess disturbances by the
Contractor or any individual associated with the Contractor as judged by the
Navajo Nation shall be subject to the full extent of the law.

Payment. All material and labor costs associated with preserving environmental
quality shall be included in the unit prices listed in the bid schedule.

2.03 SAFETY

A

The Contractor shall fully comply with all Federal, State and Tribal safety
regulations.

2.04 STAGING AND EQUIPMENT SERVICE AREA

A

Gadii’ahi Chapter will designate a suitable equipment staging and service area
for the Contractor within 2 miles of the project area. The staging and service area
may be used for parking of equipment and storage of materials prior to
installation. The Contractor shall be responsible for security at the staging area.
Servicing of equipment and vehicles will be allowed only at the designated
service area, except in cases where the repair must be performed on site before
the equipment can be moved.

Care shall be taken to avoid fuel and oil spills. All waste material, packaging and
unused material shall be removed from the site upon completion of the Contract.

The staging area shall be free of debris and re-graded to its original surface
contour upon completion of the Contract.

Payment. Costs associated with establishing and maintaining an equipment
staging area shall be included with the unit prices listed in the bid schedule.

Gadii’ahi Farm Irrigation System Page 4
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PART 3 - WORKMANSHIP

3.01 MATERIAL

A.

Specifications. See “Irrigation Material Specifications - Gadii’ahi Farm Irrigation
System Phase V"

Payment. All costs for furnishing material as specified in “Irrigation Material
Specifications — Gadii'ahi Farm Irrigation System Phase IV’ shall be included in
the applicable bid item.

3.02 CANAL CLEANING & DEMOLITION

A.

General. The existing canal where Phase |V pipeline shall be installed requires
cleaning and demolition prior to pipe installation. Once demolition is completed,
an earthen pad is formed that will be used for installing the underground pipeline.
Each end of the section of canal to be cleaned and demolished shall be marked
by others.

Cleaning. All vegetation shall be removed from the existing canal. Vegetation
shall be hauled to and disposed of by the filter station, approximately 2 miles east
of the job site.

Demolition. Once all vegetation has been removed, the canal shall be pushed in
s0 that finished ground elevation is within 0.5 ft of the pad elevation shown on
Drawings P430, P431 and P432.

Payment. Payment for cleaning and demolishing the canal work per these
Specifications and Drawings shall be included in the bid item 2.

3.03 EXCAVATION

A

General. The Contractor shall be responsible for obtaining a one-call
confirmation number from NM one call prior to any excavation.

Survey. All point of intersections and the center line every 100 ft shall be staked
by others. Elevation bench marks every 500 ft shall be set by others. All other
survey requirements are furnished by the Contractor.

Grade. Grade shall be controlled such that when the pipe is installed the invert
elevation shall not deviate from that shown on Drawings P430, P431 and P432
by more than 0.1 ft. For slopes greater than 0.002 ft/ft, there shall be no reverse
grades allowed. For slopes less than 0.002 ft/ft, there shall be no reverse grades
greater than 0.1 ft (maximum deviation between high and low point).

Trench Bottom Preparation. The bottom of the trench shall be clean and free
from protruding stones larger than %z inch in diameter, hard lumps, angular
stones, or abrasive material, to allow the pipe to lie directly on earth in the bottom
of the trench.

Trench Width. The trench shall have a minimum width of the pipe diameter plus

Gadii’ahi Farm Irrigation System Page 5
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8 inches on each side with the pipe centered in the trench. Up to the top of the
pipe, the trench shall not be wider than the diameter of the pipe plus 12 inches
on each side.

Trench Depth. Unless specified, all pipe shall have a minimum cover depth of 3
feet. 'Over-excavation of a minimum of 2 inches may be required to prevent
damage to the pipe by allowing room for bedding material.

Bell Holes. Bell holes shall be excavated at each joint to prevent excess stress
on the bell and to provide for proper joint alignment. The length of these bell
holes shall be limited to that necessary to provide joint assembly.

Safety. All appropriate and applicable safety precautions and regulations shall
be followed during excavation, including trench shoring or sloped trench walls for
protection of workers where required.

Open trenches shall be clearly marked with appropriate barricades when close to
public access. All national, state and tribal safety regulations shall be followed.

Payment. All costs associated with excavation per the Specifications and the
Drawings shall be included in bid items 3, 4 and 5.

3.04 PVC PIPE INSTALLATION

A.

Handling. During installation, pipe shall be handled carefully to avoid any
damage. Any damaged pipe during trenching and installation shall be replaced
by the Contractor at the expense of the Contractor. Any debris in the pipe shall
be removed prior to installation. During assembly, pipe ends shall not be left
open when installation is not active at the open end. Keep the pipe ends blocked
to prevent entry of foreign matter that might clog the system when flushing.

Field Cutting. Where it is necessary to make field cuts in the pipe at fitting
locations, the pipe may be cut using a hand saw, or power saw with a fine
toothed blade or abrasive disk. Care should be taken to avoid chipping the pipe.
If the pipe is chipped or cracked, it shall be re-cut to remove the damage area.
After cutting, the pipe end shall be beveled to match the factory provided spigot
end using a beveling tool, wood rasp, or power grinder. Prior to cutting or
beveling, the pipe should be marked on its entire cut line to assure a straight cut.
After cutting and beveling, the proper spigot penetration depth shall be marked
on the pipe prior to assembly.

Pipe Assembly. The assembly of the gasket jointed pipe shall be accomplished
according to the manufacturer's specifications. Only manufacturer
recommended lubricant shall be used. The gasket race, gasket, bell and spigot
shall be thoroughly cleaned before assembly. Install the gasket prior to
lubrication. Lubricate and assemble according to manufacturer's
recommendations. Do not “bottom” the spigot in the bell during assembly. The
proper depth of penetration will be marked on the pipe by the manufacturer.
Assemble the joints in as straight an alignment as possible. The manufacturer's
recommended maximum joint deflection shall not be exceeded at any time.
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D. Steel fittings. Unless specified, all direction changes shall be accomplished with
a pre-fabricated steel elbow. Turnouts shall be accomplished by a pre-fabricated
steel tee. The air vent at Station 101+77 shall be accomplished by a pre-
fabricated steel tee.

E. Steel Fitting Installation. Manufacturer directions shall be followed. All
compression type couplers shall be tightened uniformly. Inspection is required of
all compression couplers prior to wrapping. Once the inspection is completed,
compression couplers shall be wrapped with plastic and duct tape to prevent
moisture infiltration. All plastic wrapping material costs are included in this
contract per 3.04H of these specifications.

F. Steel Fitting Coating. All underground steel pipe (galvanized or epoxy included)
shall be coated with an Amine-cured coal tar epoxy (black). A 3 mil. layer of coal
tar epoxy shall be able to be applied in one application without using a primer.
The coal tar epoxy shall be Amercoat 78HB or approved equal. All coating
material costs are included in this contract per 3.04H of these specifications.

G. Thrust Blocks. Thrust blocks are required for all horizontal tees, elbows, and
termination ends. Concrete used for thrust blocks shall be a minimum 3,000 psi
mix. Steel fittings shall be coated per 3.04F of these specifications. The thrust
block shall be poured so that the bearing area specified in Drawing D451 is
achieved. A minimum distance of 1 ft between the pipe and the undisturbed
trench wall shall be maintained. Thrust blocks shall not be backfilled until 24
hours after they have been poured. All concrete material costs are included in
this contract per 3.04H of these specifications.

H. Payment. All costs associated with pipe installation per the Specifications and
Drawings shall be included in bid items 3, 4 and 5.

3.05 BACKFILL

A. General. Backfill shall follow shortly after the installation of the PVC. The
material placed within the haunches of the pipe and at least 12 inches above the
top of the pipe shall be free from stones larger than % inch in diameter, angular
stones, abrasive or frozen material, and free of debris or other organic materials.
The backfill material shall be placed in a manner that minimizes voids throughout
the trench but particularly around the pipe. Backfill below the haunches shall be
compacted in 6-inch lifts to a density equal to 95 percent of a standard proctor.
The final backfill (from at least 12" above the crown of the pipe to the top of the
trench) shall be free from stones larger than 4 inches in diameter, clumps of
frozen soil, rubble or other such material. In most cases, the material that was
originally excavated can be used for final backfill. Following backfill of the trench,
the surface shall be re-graded to the original ground surface with the trenched
area mounded to allow for backfill settlement.

B. Payment. The cost for backfilling the trench surface re-grading shall be included
in bid items 3, 4 and 5.
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3.06 TURNOUTS

A. General. Turnouts consist of a 12-inch tee, a reducer from 12-inch to either 8-
inch, 6-inch or 4-inch, a gate valve, PVC pipe, an air vent, a riser valve, and a
globe valve as shown on Drawing D451.

B. Location. Turnout locations shall be within 2 ft of the stationing shown on
Drawings P430, P431 and P432.

C. Gate Valve. The gate valve shall be installed as shown on Drawing D451. A
small length of PVC pipe shall be installed on top of the gate valve nut operator
and extended to the ground so that the top of the pipe is 12-inches above the
ground surface.

D. Steel Fittings. Steel fittings shall be installed as shown on Drawing D451 and
comply with 3.04E of these specifications.

E. Coating. All underground steel shall be coated per 3.04F of these specifications.

F. Thrust Blocks. 2 yard thrust blocks shall be poured at the Turnout termination
points as shown on Drawing D451. Thrust blocks shall comply with 3.04G of
these specifications.

G. Globe Valve Installation. Globe valves shall be installed as shown on Drawing
D451. The globe valve shall rest upon a concrete block. Concrete blocks shall
be included in the contract per 3.06H of these specifications.

H. Payment. The cost for installing a turnout per the Drawings and Specifications
shall be included in bid item 6.

3.07 DISASSEMBLY OF OUTLET STRUCTURE AND PRESSURE TEST

A. General. Gadii'ahi Farm Irrigation System is being installed in phases. To
accommodate this construction method, a temporary termination structure is at
the end of Phase V. Once installed, the pipeline may be pressure tested.

B. Location and length. The pressure test shall be conducted at Station 174+50 as
shown on Drawing D440. Total length of pipe tested is 17,450 ft.

C. Transport. The Contractor shall carefully transport the steel pipe and fittings from
the designated storage location. Any damage to the assembly during
transporting shall be repaired or replaced by the Contractor at the expense of the
Contractor.

D. Assembly of Outlet Structure. Assembly of the outlet structure shall be
completed as shown on Drawing D440. A new orifice plate with a 4-1/4 inch
orifice shall replace the existing orifice plate. The manholes shall be installed
first followed by the fitting and valves. Thrust blocks shall be poured as shown
on Drawing D440 per 3.04G of these specifications. Prior to backfill, all steel
shall be re-coated with coal tar epoxy. All backfill around the outlet structure
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shall be compacted to 95 percent of standard proctor in 6-inch lifts. The
transition between the manhole and the earthen ditch shall consist of a 6-inch
sand and gravel filter and a 12-inch layer of well graded riprap as shown on
Drawing D440.

E. Air Test. All valves located at the filter station, at all turnouts, and at the outlet
structure shall be closed. Air shall be injected into the pipeline until a pressure of
86 psi is reached. The air shall be shut off and the pipe monitored for 65-
minutes. The test is successful if the decrease in pressure over the test period is
less than 1 psig.

F. Payment. The cost for completing the disassembly of the outlet structure per the
Drawings and Specifications shall be included in bid item 7. The cost for
pressure testing the pipeline per the Drawings and Specifications shall be
included in bid item 10.

3.08 DRAINAGE

A. General. Existing drain ditches shall be routed across the pipeline as shown on
Drawings L420, D451, and D452. New drain ditches shall be constructed as
shown on Drawing L420.

B. Drainage Crossings at 106+14 and 166+47. These drainages are constructed
over the top of the PVC pipeline as shown on Drawing D451 - Drain Crossing
Detail. A concrete cap is poured over the top of the PVC pipe as shown on
Drawing D451. All concrete material is included in this Contract per 3.04G of
these Specifications.

C. Drain Ditches. A two ft deep drain ditch shall be constructed on the south side of
the construction right-of-way as shown on Drawing D452 in the locations shown
on Drawing L420.

D. Payment. The cost for completing drainage crossings at 106+14 and 166+47 per
3.08B of these Specifications and Drawing D451 shall be included in bid items 8
and 9. The costs for constructing new drain ditches per 3.08C of these
Specifications and Drawing D452 shali be included in bid item 11.

END OF SECTION
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BID SCHEDULE

No. Description Quantity Unit Extension
Cost
Mobilization and Demobilization. lea
2 Clean and demolish existing earthen canal 7,373 ft
per these Specifications and Drawings.
3 Furnish and install 24-inch PVC pipeline per 2,528 ft
these Specifications and Drawings.
4 Furnish and install 21-inch PVC pipeline per 1,775 ft
these Specifications and Drawings.
5 Furnish and install 18-inch PVC pipeline per 2,970 ft
these Specifications and Drawings.
6 Furnish and install farm irrigation turnouts 15 ea.
per these Specifications and Drawings.
7 Disassemble the outlet structure per these 1ea.
Specifications and Drawings.
8 Furnish and construct 106+14 drainage 1ea
crassing per these Specifications and
Drawings.
9 Furnish and construct 166+47 drainage 1ea
crossing per these Specifications and
Drawings.
10 | Pressure test the pipeline per these 1ea
Specifications and Drawings.
1 Construct new drain ditches per these 6,500 ft
Specifications and Drawings.
Total
Navajo Nation Business Activity Tax (4%)
Grand Total
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Summary of the Proposed Action

The Gadii'ahi Chapter has received an EQIP contract from the Natural Resource Conservation
District (NRCS) to convert 7,373 feet of the Gadii'ahi Canal into pipeline. The Chapter has also
received materials purchased for the project by the Navajo Nation Department of Water
Resources (NNDWR) using funding from the Bureau of Indian Affairs (BIA). This proposed
action is Phase |V of an ongoing project that is classified as maintenance of the existing
Gadii’ahi is converting the canal system downstream of the Gadii’ahi siphon to pipeline. This
phase would serve 351 acres via 15 turnouts. The pipeline would follow the existing canal
alignment and all construction activity would stay within a 50-foot construction right-of-way
(ROW). The proposed action is considered maintenance of the existing Gadii'ahi Canal. The
project is located on Navajo Trust Lands in the Gadii’ahi Chapter in San Juan County, New
Mexico.

Background

This proposed action (Phase 1V) is a continuation of the Gadii’ahi siphon project, formerly
known as the Cudei siphon. The siphon project was funded by the San Juan River Basin
Recovery Implementation Program (SJRIP) in 2001 because it was determined that the original
rock diversion dam was an impediment to endangered fish migration in the San Juan River. The
siphon connected Gadii'ahi Canal to Hogback Canal and allowed for the removal of the rock
diversion dam.

Environmental Impacts

The following factors were evaluated in detail for the Gadii’ahi Farm Irrigation System — Phase
IV Environmental Assessment (EA). The factors evaluated include: land resources, water
resources, air quality, vegetation and wildlife, noxious weeds, federal and state listed species,
soil erosion, cultural and archaeological resources, Indian trust assets, socioeconomics,
environmental justice, and visual resources. These resources are discussed in further detail in
the EA document.

LLand Resources

The proposed project follows the existing canal alignment and all construction activities would
remain within a 50-foot corridor long recognized by the community as part of the canal. This
corridor includes an access road running parallel to the canal. The lands adjacent to the canal
and access roads primarily consist of Navajo Nation permitted farm leases with sporadic
residential home site leases. No legal easement exists for Navajo owned canals and ditches
and no legal descriptions exist for permitted farm leases. This project will apply for an easement
for the completed pipeline.

Water Resources

The project area contains no lakes, ponds, or perennial streams nor does it contain wetlands or
riparian habitats. The proposed pipeline would eliminate seepage that currently returns to the
San Juan River. Eliminating this seepage would also reduce salt and selenium loading to the
San Juan River. The project area does cross two drainages that flow during storm events and
the existing canal intercepts storm run-off from adjacent lands. A new interceptor ditch would
be constructed to protect downstream farm land and residences from storm water runoff that is
currently captured by the Gadii'ahi canal.

FINAL Gadii'ahi Stage IV Environmental Assessment
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Air Quality
Some fugitive dust is expected during construction. However, a water truck would be used to
minimize dust during construction.

Vegetation and Wildlife

Soil and vegetation disturbance would be kept to a minimum during this project. All construction
activities would be kept within a 50-foot construction ROW. Disturbed areas would be reseeded
with native vegetation upon completion of the project. Numerous bird species have the potential
to nest within the project area. However, the potential impacts to migratory birds is considered
low because all construction activities are scheduled to occur outside the breeding bird season.

Noxious Weeds - .

Five Navajo Region class B noxious weed species have been identified in the project area. The
proposed action has the potential to spread the seeds of the plants identified. However, proper
removal of existing noxious weeds followed by an aggressive reseeding program would
minimize the potential for reestablishment of noxious weeds in the project area. Furthermore,
many of the noxious weeds currently rely on seepage water from the canal. By eliminating the
canal seepage, it will be more difficult for future noxious weeds to become established.

Federal and State Listed Species
The proposed action would have no effect to endangered, threatened, or candidate species in
the project area.

Soil Erosion

The project would be required to implement a Storm Water Pollution and Prevention Plan as
required by Section 402 of the Clean Water Act. All soil and vegetation disturbance would be
minimized and limited to the 50-foot construction ROW.

Cultural and Archaeological Resources

All cultural and archaeological sites that have been identified would be avoided by staying within
the 50-foot construction ROW. If cultural or archaeological sites are encountered, all
construction activities would stop and the Navajo Nation Historic Preservation Department
would be contacted immediately.

Indian Trust Assets
There are no Indian Trust Assets within the project area.

Socioeconomics

The proposed action would provide pressurized irrigation water to 351acres currently flood
irrigated by Gadii'ahi farmers. This would allow farmers to utilize higher efficiency sprinkle
irrigation methods, which provides the potential for increased crop yields and profits. The project
will also utilize Navajo labor and equipment providing temporary construction jobs to an area
with a higher than average unemployment rate.

Environmental Justice

The proposed action would not unequally affect any minority or low income populations in the
project area.
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Visual Resources

Temporary construction impacts would occur such as dust and noise, and the visual impacts of
the construction equipment. The proposed action would have no lasting visual impacts and all
lands would be properly graded and reseeded with native vegetation. Furthermore, the
elimination of canal seepage would eliminate water currently being used by established noxious
weeds, thereby making it more difficult for noxious weeds to reestablish.

Cumulative Impacts

Cumulative impacts of the proposed action would be short-term construction related impact
such as soil and vegetation disturbance, dust, and noise. No long-term adverse impacts are
expected. The proposed action would provide a long-term paositive impact to the San Juan River
by reducing salt and selenium loading from project area canal seepage. The project also
reduces operations and maintenance costs for the Navajo Nation, better distributes water to
farmers, provides pressurized irrigation, and creates temporary jobs for Navajo workers.

Conclusion

Based on the results of this EA, it has been found that there would be no significant impacts
associated with the proposed action and makes the Finding of No Significant Impact (FONSI)
pursuant to the National Environmental Policy Act (NEPA) of 1969 and the Navajo Nation EPA
NEPA compliance procedures (43 CFR Part 46). This EA concludes that the proposed action
does not constitute a major Federal action that would significantly impact the environment.
Thus, no environmental impact statement (EIS) is required for this proposed action.
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1.0 PURPOSE OF AND NEED FOR ACTION

1.1 INTRODUCTION

The Gadii'ahi Canal was constructed by farmers from the Gadii’ahi Chapter in 1880. Over
the years, numerous improvements have been made to the canal system to improve
efficiency while mitigating negative impacts to endangered fish in the San Juan River. In
2001, an inverted siphon was used to tie Gadii'ahi Canal into the Hogback Canal. This
allowed for the removal of the existing Gadii'ahi Canal diversion structure in the San Juan
River that was impeding the migration of the endangered fish. Beginning in 2006, portions
of the canal immediately downstream of the siphon have been converted to pipeline to
provide pressurized irrigation water to Gadii’ahi farmers. Thus far, there have been
10,177 feet of canal that have been converted to pipeline.

1.2 BACKGROUND

Gadii'ahi Chapter, formerly known as Cudei, is a chapter of the Navajo Nation and a farm

community with a total population of approximately 1,000 people located on the south

bank of the San Juan River four miles west of Shiprock, NM. Gadii'ahi Chapter has a total
_of 668 acres of permitted irrigated land and 49 farmers listed as Land Use Permit holders.

The original Gadii'ahi canal was hand dug by chapter members using manual labor and
draft animals. Later, the Bureau of Indian Affairs (BIA) followed by NNDWR improved the
canal and became responsible for the operation and maintenance of the system. In 2003,
the San Juan River Dineh Water Users, Inc. (SIRDWU) began to assist NNDWR in
operating the canal.

1.3 PROPOSED ACTION

In 2011, the Gadii'ahi Chapter entered into an EQIP contract with NRCS to convert an
additional 7,373 feet of the Gadii’'ahi Canal to pipeline (Phase V). This proposed action
further extends the pipeline downstream of the SJRIP funded Cudei siphon that was
constructed to improve endangered fish migration on the San Juan River. This phase
would serve 351 acres from 15 turnouts. The proposed pipeline follows the existing canal
alignment and would stay within a 50-foot construction ROW. An easement for the
completed pipeline will be obtained by NNDWR. The project is located on Navajo Trust
Lands in the Gadii'ahi Chapter in San Juan County, New Mexico (Figure 1). The legal
description is Township 31 North, Range 18 West of Section 31 and Township 31 North,.
Range 19 West of Section 36, New Mexico Principal Meridian.

1.4 PURPOSE OF AND NEED FOR PROPOSED ACTION

Gadii’ahi Canal originally diverted water from the San Juan River via a rock diversion dam
with a sluiceway structure and extended approximately 5.5 miles from the diversion
structure to the end of the farmland. Sedimentation of the intake channel at the diversion
structure and displacement of rocks in the dam during high flow events reduced the
efficiency of the structure during low flow periods of the San Juan River. In 2000, SJRIP
determined that the diversion structure was an impediment to endangered fish migration.
In 2001, BIA replaced the diversion with an inverted siphon under the San Juan River
connecting Gadii'ahi Canal to Hogback Canal as a contribution to SJRIP and designed to
aid in the recovery of endangered fish.
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Summary of the Proposed Action

The Gadii'ahi Chapter has received an EQIP contract from the Natural Resource Conservation
District (NRCS) to convert 7,373 feet of the Gadii'ahi Canal into pipeline. The Chapter has also
received materials purchased for the project by the Navajo Nation Department of Water
Resources (NNDWR) using funding from the Bureau of Indian Affairs (BIA). This proposed
action is Phase |V of an ongoing project that is classified as maintenance of the existing
Gadii'ahi is converting the canal system downstream of the Gadii'ahi siphon to pipeline. This
phase would serve 351 acres via 15 turnouts. The pipeline would follow the existing canal
alignment and all construction activity would stay within a 50-foot construction right-of-way
(ROW). The proposed action is considered maintenance of the existing Gadii'ahi Canal. The
project is located on Navajo Trust Lands in the Gadii'ahi Chapter in San Juan County, New
Mexico.

Background

This proposed action (Phase 1V) is a continuation of the Gadii’ahi siphon project, formerly
known as the Cudei siphon. The siphon project was funded by the San Juan River Basin
Recovery Implementation Program (SJRIP) in 2001 because it was determined that the original
rock diversion dam was an impediment to endangered fish migration in the San Juan River. The
siphon connected Gadii'ahi Canal to Hogback Canal and allowed for the removal of the rock
diversion dam.

Environmental Impacts

The following factors were evaluated in detail for the Gadii’'ahi Farm Irrigation System — Phase
IV Environmental Assessment (EA). The factors evaluated include: land resources, water
resources, air quality, vegetation and wildlife, noxious weeds, federal and state listed species,
soil erosion, cultural and archaeological resources, Indian trust assets, socioeconomics,
environmental justice, and visual resources. These resources are discussed in further detail in
the EA document.

Land Resources

The proposed project follows the existing canal alignment and all construction activities would
remain within a 50-foot corridor long recognized by the community as part of the canal. This
corridor includes an access road running parallel to the canal. The lands adjacent to the canal
and access roads primarily consist of Navajo Nation permitted farm leases with sporadic
residential home site leases. No legal easement exists for Navajo owned canals and ditches
and no legal descriptions exist for permitted farm leases. This project will apply for an easement
for the completed pipeline.

Water Resources

The project area contains no lakes, ponds, or perennial streams nor does it contain wetlands or
riparian habitats. The proposed pipeline would eliminate seepage that currently returns to the
San Juan River. Eliminating this seepage would also reduce salt and selenium loading to the
San Juan River. The project area does cross two drainages that flow during storm events and
the existing canal intercepts storm run-off from adjacent lands. A new interceptor ditch would
be constructed to protect downstream farm land and residences from storm water runoff that is
currently captured by the Gadii'ahi canal.
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Air Quality
Some fugitive dust is expected during construction. However, a water truck would be used to
minimize dust during construction.

Vegetation and Wildlife

Soil and vegetation disturbance would be kept to a minimum during this project. All construction
activities would be kept within a 50-foot construction ROW. Disturbed areas would be reseeded
with native vegetation upon completion of the project. Numerous bird species have the potential
to nest within the project area. However, the potential impacts to migratory birds is considered
low because all construction activities are scheduled to occur outside the breeding bird season.

Noxious Weeds

Five Navajo Region class B noxious weed species have been identified in the project area. The
proposed action has the potential to spread the seeds of the plants identified. However, proper
removal of existing noxious weeds followed by an aggressive reseeding program would
minimize the potential for reestablishment of noxious weeds in the project area. Furthermore,
many of the noxious weeds currently rely on seepage water from the canal. By eliminating the
canal seepage, it will be more difficult for future noxious weeds to become established.

Federal and State Listed Species
The proposed action would have no effect to endangered, threatened, or candidate species in
the project area.

Soil Erosion

The project would be required to implement a Storm Water Pollution and Prevention Plan as
required by Section 402 of the Clean Water Act. All soil and vegetation disturbance would be
minimized and limited to the 50-foot construction ROW.

Cultural and Archaeological Resources

Al cultural and archaeological sites that have been identified would be avoided by staying within
the 50-foot construction ROW. If cultural or archaeological sites are encountered, all
construction activities would stop and the Navajo Nation Historic Preservation Department
would be contacted immediately.

Indian Trust Assets
There are no Indian Trust Assets within the project area.

Socioeconomics

The proposed action would provide pressurized irrigation water to 351acres currently flood
irrigated by Gadii'ahi farmers. This would allow farmers to utilize higher efficiency sprinkie
irrigation methods, which provides the potential for increased crop yields and profits. The project
will also utilize Navajo labor and equipment providing temporary construction jobs to an area
with a higher than average unemployment rate.

Environmental Justice

The proposed action would not unequally affect any minority or low income populations in the
project area.
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Visual Resources

Temporary construction impacts would occur such as dust and noise, and the visual impacts of
the construction equipment. The proposed action would have no lasting visual impacts and all
lands would be properly graded and reseeded with native vegetation. Furthermore, the
elimination of canal seepage would eliminate water currently being used by established noxious
weeds, thereby making it more difficult for noxious weeds to reestablish.

Cumulative Impacts

Cumulative impacts of the proposed action would be short-term construction related impact
such as soil and vegetation disturbance, dust, and noise. No long-term adverse impacts are
expected. The proposed action would provide a long-term positive impact to the San Juan River
by reducing salt and selenium loading from project area canal seepage. The project also
reduces operations and maintenance costs for the Navajo Nation, better distributes water to
farmers, provides pressurized irrigation, and creates temporary jobs for Navajo workers.

Conclusion

Based on the results of this EA, it has been found that there would be no significant impacts
associated with the proposed action and makes the Finding of No Significant Impact (FONSI)
pursuant to the National Environmental Policy Act (NEPA) of 1969 and the Navajo Nation EPA
NEPA compliance procedures (43 CFR Part 46). This EA concludes that the proposed action
does not constitute a major Federal action that would significantly impact the environment.
Thus, no environmental impact statement (EIS) is required for this proposed action.
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Gadii'ahi siphon consists of a head gate on Hogback Canal, 7,341 feet of 21-inch PVC
pipe, and an outlet structure to Gadii'ahi Canal. The siphon crosses under the San Juan
River near the head of Gadii'ahi Canal. In 2003, Gadii'ahi Chapter commissioned a
master plan that utilizes the siphon to develop a pressurized irrigation system for the
chapter.

In 2006, SIRDWU using funding obtained by both Gadii'ahi Chapter and SJRDWU,
pressurized the siphon by installing a valve on the end of the pipeline. SUIRDWU also
installed a filter station at the old end of the siphon and extended the pipeline 3,656 feet
(Phase |). In 2008, SIRDWU extended the pipeline another 2,496 feet (Phase Il). In 2012,
SJRDWU extended the pipeline another 4,025 feet (Phase ).

Phase IV extends the pipeline downstream of the Gadii’ahi siphon by 7,373 feet and
provides pressurized irrigation water to an additional 351 acres in the Gadii’ahi Chapter.
The proposed action also has positive environmental consequences for the San Juan
River by eliminating canal seepage. This seepage ultimately returns to the San Juan River
with increased salt and selenium loading that is leached from soils along the flow path.
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2.0 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

2.1 INTRODUCTION

This section describes the two alternatives analyzed. The first is the No Action Alternative
and the second is the Proposed Action Aliernative. There were no other alternatives
considered during the decision making process.

2.2 NO ACTION ALTERNATIVE

The No Action Alternative would continue fo operate the existing Gadii’ahi Irrigation
System in its current condition. This means gravity water would be delivered to the 351
acres that are affected by the proposed action. The canal seepage would continue to
discharge to the San Juan River. The canal currently intercepts storm water runoff
thereby providing some protection to adjacent farmland. Operation and maintenance costs
will remain the same and water distribution will not be modified.

2.3 PROPOSED ACTION ALTERNATIVE

The Proposed Action Alternative would convert 7,373 feet of the Gadii'ahi Canal to
pipeline. The proposed pipeline would be CL 125 PIP PVC in 24, 21 and 18-inch
diameters and would stay within a 50-foot construction ROW following the alignment of
the existing Gadii'ahi Canal (Figure 1). Appendix C contains the design drawings for the
proposed project. This is Phase IV of canal to pipeline conversion. The project would be
constructed according to the schedule shown in Figure 2.

The proposed action would provide pressurized irrigation water to an additional 351 acres.
It also eliminates canal seepage and the salinity and selenium loading that is leached from
the soil profile and discharged into the San Juan River.

A new interceptor ditch that collects storm water runoff would be constructed parallel to
the canal in some sections since the canal is being replaced by the pipeline.

The Gadii’ahi farm irrigation system would continue to be operated and maintained as has
been done previously and in accordance with the Cudei Siphon Owner’s Manual
(Appendix D). The NNDWR would continue to be responsible for the operation and
maintenance of the conveyance system, assisted by SURDWU.
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

3.1 INTRODUCTION

This sections describes the condition of the environmental resources and the potential
effects of the proposed action on those resources.

3.2 LAND RESOURCES

The proposed action is located on the south side of the San Juan River in the upper fluvial
plain (Figure 1). The project area topography is flat terrain (0-1%) with a northerly aspect
and an elevation of about 4,800 feet (Dodge 2014). The proposed project follows the
existing canal alignment and would remain within a 50-foot corridor long recognized by the
community as part of the canal. This corridor includes an access road running parallel to
the canal. The lands adjacent to the canal and access roads primarily consist of Navajo
Nation permitted farm leases with sporadic residential home site leases. No legal
easement exists for Navajo owned canals and ditches and no legal descriptions exist for
permitted farm leases. This project will apply for an easement for the completed pipeline.
The soils are alluvium deposits that consist of sandy clay loams, to sand to fine sandy
loam (Dodge 2014).

3.3 WATER RESOURCES

There are no perennial streams, lakes, or ponds within the proposed project area and
does not contain any wetlands or riparian habitats (Dodge 2014). The proposed pipeline
crosses two ephemeral drainages near Stations 106+14 and 166+47 (Drawings P4310
and P432, Appendix C).

The proposed action would eliminate seepage and evaporation losses along the 7,373
feet of existing canal. The action also increases the conveyance efficiency of the Gadii’ahi
irrigation system while providing gravity pressurized irrigation water to 351 acres. The free
pressurized irrigation water would allow farmers to use sprinkle irrigation technologies,
which would increase irrigation efficiency. Furthermore, the elimination of canal seepage
along the proposed project area would reduce salt and selenium loading to the San Juan
River.

With the removal of the existing open canal system, a new interceptor ditch would be
constructed as part of this proposed action. This ditch would help to protect downstream
farm land and residential property from storm water runoff.

3.4 AIR QUALITY

During construction, the proposed action would cause temporary increases in dust.
However, a water truck would be used to minimize dust during construction. No air-related
permitting is required through the Navajo Nation EPA for the proposed action.

3.5 VEGETATION AND WILDLIFE

The proposed project area is classified as agricultural with irrigated land. The Dodge
(2014) survey found that the project area vegetation is dominated by herbaceous species
including quackgrass (Elytrigia repens), Italian ryegrass (Lolium multiflorum), and
barnyard grass (Echinochloa crus-galli). No riparian vegetation was found in the survey.
Dodge (2014) found that the dominant shrub and tree species are thin strips of coyote
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willow (Salix exigua), cottonwood (Populus deltoids spp. wislizeni), and sporadic Chinese
elm (Ulmus pumila).

Numerous bird species have the potential to nest within the proposed action area. No
nests were identified during the Dodge (2014) survey. The potential impacts to migratory
birds is generally low given the level of disturbance and the proposed construction
schedule that is outside the breeding bird season (Dodge 2014). Should construction
occur within the breeding bird season (April 15 to August 15), nest clearance surveys
would be conducted as required by NNDFW.

3.6 NOXIOUS WEEDS

The Dodge (2014) survey of the proposed construction ROW identified russian knapweed
(Acroptilon repens), musk thistle (Carduus nutans), spiny cocklebur (Xanthium spinosum),
salt cedar (Tamarix ramosissima), and halogeton (Halogeton glomeratus) within the
proposed project area. These five noxious weed plants are BIA Navajo Region class B
species. For a more detailed description of the extent and location of the noxious weed
species found within the proposed project area see the Dodge (2014) Biological
Clearance letter.

3.7 FEDERAL AND STATE LISTED SPECIES

A biological resources survey for the proposed action area was conducted by Dodge
Environmental, LLC (Dodge 2014). This survey concluded that the proposed project is
located within the designated community development Area 4. The Navajo Nation
Department of Fish and Wildlife (NNDFW) has determined that Area 4 does not support
the habitat for Navajo Endangered Species List (NESL) species of concern and thus,
Dodge Environmental concluded that the project can proceed without preparing a
Biological Evaluation (BE) report (Dodge 2014). There are eight federally listed
endangered or threatened species and one candidate species that have been designated
for San Juan County, New Mexico. Table 1 shows the determination of effect for each of
the listed species. Dodge (2014) determined that there would be no effect for any of the
listed species. Furthermore, in the NNDFW consultation letter, dated October 28, 2014,
concluded that the proposed action was not expected to affect any federally listed species
or significantly impact any tribally listed species or other species of concern (Appendix B).
A BE was completed for part of the Phase IV alignment in 2009 (Dodge 2009). The 2009
BE concluded that no endangered species were to be adversely affected by the project. A
Biological Resources Compliance form was issued in 2014 as a result of this BE
(Appendix B).

3.8 SOIL EROSION

The proposed action would keep soil and vegetation disturbance within the 50-foot
construction ROW. The extent of vegetation disturbance would be minimized through
preparing and implementing a Storm Water Pollution and Prevention Plan, required by
Section 402 of the Clean Water Act. Furthermore, the proposed action would construct a
new interceptor ditch to collect storm water runoff that currently is captured by the
Gadii’ahi Canal.
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Table 1. Summary of Effects of Federally Llsted Spemes (Dodge 2014)

S’bébies" o C% . Status: .. . - Determination of Effect
Birds ]

Southwestern willow flycatcher Endangered - No Effect

Sprague's pipit Candidate No Effect

Yellow-billed cuckoo Threatened No Effect
Fishes

Colorado pikeminnow Endangered No Effect

Razorback sucker Endangered No Effect

Zuni bluehead sucker Endangered No Effect
Plants

Knowlton's cactus Endangered No Effect

Mancos milk-vetch Endangered No Effect

Mesa Verde cactus Threatened No Effect

3.9 CULTURAL AND ARCHAEOLOGICAL RESOURCES

The archeological survey, dated July 30, 2009, and the Cultural Resources Compliance
Form, both in Appendix B, covers the entire proposed project area. The survey located
one new archaeological site, one isolated occurrence, and 16 in-use areas (IUAs) were
identified. Two of these sites are considered register-eligible properties. However, these
sites would be avoided because all construction activity would be limited to the 50-foot
construction ROW.

3.10 INDIAN TRUST ASSETS

Indian Trust Assets (ITAs) are legal interests in assets held in trust by the U.S.
Government for Native American tribes. These assets can include lands, water rights,
minerals, money, claims, or other natural resources. The proposed project is located on
the Navajo Nation Tribal Trust lands. There are no ITAs within the project area.

3.11 SOCIOECONOMICS

The proposed action would provide pressurized irrigation water to farmers of the 351
acres being served. This would allow farmers to implement higher efficiency sprinkle
irrigation on these lands. Providing the potential for increases crop yields and profits. The
project will also utilize Navajo labor and equipment providing temporary construction jobs
to an area with a higher than average unemployment rate.

3.12 ENVIRONMENTAL JUSTICE

The proposed action is designed to serve the Gadaii’ahi Chapter of the Navajo Nation.
Implementation of the proposed action does not unequally affect any low-income or
minority communities in the project area.

3.13 VISUAL RESOURCES

The impacts of the proposed actioh include temporary construction impacts such as dust,
noise, and the visual impacts of construction equipment. However, once completed the -
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propdsed action would have no lasting visual impacts due to the buried pipeline. The land
would be restored to a grade comparable to adjacent areas.

3.14 CUMULATIVE IMPACTS

The cumulative impacts of the proposed action would be short-term construction related
impacts such as soil and vegetation disturbance, dust, and noise. No long-term adverse
cumulative impacts are expected. The elimination of canal seepage would be a long-term
positive impact for the San Juan River by eliminating the selenium and salinity loads
returning to the river due'to seepage.

The proposed action is not expected to significantly change storm water runoff
management. Currently the Gadii’ahi Canal captures some storm water runoff. This would
no longer be the case once the canal is converted to pipeline. However, a new interceptor
ditch is included in the proposed action to capture storm water runoff.

The proposed project would also reduce operations and maintenance costs for the Navajo
Nation, better distribute water to farmers, provide pressurized irrigation, and create
temporary jobs for Navajo workers.

3.15 - ENVIRONMENTAL COMMITMENTS

¢ Should archeological evidence, artifacts or remains be dlscovered during the
proposed action, work would cease at that location and the Navajo Nation Historic
Preservation Department would be immediately contacted.

* Upon completion of the proposed action, native grasses would be seeded in .
disturbed areas. All work areas would be cleaned up and all garbage materlals”f )

. and equipment- would be removed.

¢ Soil erosion would be minimized by followmg typacal constructton BMPs dunng all
construction activities.

o All construction actlvmes would occur within the existing 50-foot canal corrldor

e A water truck would be used to control fugitive dust in disturbed areas where
heavy equipment if working during dry conditions.

e Construction is scheduled to occur outside the breeding bird season (April 15 to
August 15). Should the construction extend past April 15, nest clearance surveys
would be required during construction as required by NNDFW. If nests are
encountered during those surveys, 50-foot buffers would be established around
the nests to protect them from construction-related activities.
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4.0 CONSULTATION AND COORDINATION

This section contains the persons and agencies consulted in development of this EA. A

Gadii'ahi Chapter public meeting was held on November 16, 2014 and all in attendance were in
favor of the project. A resolution was passed authorizing chapter officials to proceed with an

agreement with San Juan River Dineh Water Users to finance the construction project.

Appendix B contains copies of public and agency correspondence.

41 PERSONS AND AGENCIES CONSULTED

Carol Etcitty-Rogers, President, Gadii'ahi Chapter

Rosie Frank, Vice President, Gadii'ahi Chapter

Lenora Tsosie, Secretary/Treasurer, Gadii'ahi Chapter
Sylvia Tyler, Coordinator, Gadii'ahi Chapter

Gilbert Harrison, President, San Juan River Farm Board
Rudy Keedah, Bureau of Indian Affairs

Mary Lujuan, Bureau of Indian Affairs, Shiprock Agency
Gary Smith, Shiprock Office Conservationist, NRCS

David Tallman, Civil Engineer, NNDWR

Marlin Saggboy, Shiprock Irrigation Supervisor, NNDWR
Morris Johnson, President, SURDWU

Martin Duncan, Superintendent, SIRDWU

Steve Austin, Senior Hydrologist, Navajo EPA

William Tsosie, Navajo Nation Archaeological Department
Alan Downer, Navajo Nation Historical Preservation Officer
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5.0 LIST OF PREPARERS

5.1 KELLER-BLIESNER ENGINEERING AND DODGE ENVIRONMENTAL
CONTRIBUTORS

Name

Responsibility -

Qualification_

Participation . |

Mike Isaacson,
Keller-Bliesner
Engineering

Shawn Stout,
Keller-Bliesner
Engineering

Marvin Lewis,
Keller-Bliesner
Engineering

John Dodge,
Dodge
Environmental

Project Manager

Environmental and
Water Resources
Engineer

GIS Anaiyst

Biologist

Civil Engineering P.E.; B.S.
Irrigation Engineering; 20
years professional
experience

Civil Engineering P.E.; B.S.
Environmental Engineering,
M.S. Water Resources
Engineering; 17 years
professional experience

Civil Engineering P.E.; B.S.
Irrigation Engineering; 20
years professional
experience

Principal Biologist

Project
management and
construction
drawings.

Document
development and
environmental
analysis.

GIS Mapping

Threatened and
Endangered
species, wildlife
and vegetation
analysis.

5.2 BUREAU OF INDIAN AFFAIRS CONTRIBUTORS

e Harrilene Yazzie, Supervisory Environmental Protection Specialist
e Jacilyn Snyder, Environmental Protection Specialist
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APPENDIX A - THREATENED AND ENDANGERED SPECIES LISTS
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U.S. Fish and Wildlife Service

Trust Resources List

This resource list is to be used for planning purposes only — it is mot an official species Liist,

Endangered Species Act species list information for your project is available online and listed below for
— the following FWS Field Offices:

New Mexico Ecological Services Field Office

_ 2105 OSUNA ROAD NE
AI BUQUERQUE, NM 87113
(505) 346-252%
! tp: -fivs. zov: List; Mar
‘Project Name:
- Gadif'ahi Farm Trrigation System Phase IV Project
11072014 Informaticn, Planning. and Cozaservatioa System (!P.-\CJ Pagelofg
N ) - Version 1.4
: FINAL Gadiiahi Stage IV Environmental Assessment
— Keller-Bliesner Engineering, LLC ’ Page 14
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m&‘%sm U.S. Fish and Wildlife Service

Trust Resources List

‘| ry

100 h

Project Counties:
San Juan. NM

11972013 Iaformation. Planning, and Coaservation Systam (IPAC) Paze20f8
Version 1.4
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SERVICS

" roundizos]  U.S. Fish and Wildlife Service

Trust Resources List

Geographic coordinates (Open Geospatial Consortium Well-Known Text, NAD83):

MULTIPOLYGON (((-108.7798755 36.8581499, -108.7819315 36.858287, -108.7831715 36.8583212,
-108.7847554 36.8576704, -108.7847562 36.8576701. -108.7868591 36.8569147, -108.7868666
36.8569135, -108.7878107 36.8569478, -108.7878211 36.8569511, -108.7900956 36.858462. -108.7000099
36.8584659, -108.7907008 36.859187. -108.790705 36.8591956, -108.7910924 36.8610097. -108.7917722
36.8619662, -108.7931846 36.8628565. -108.7944283 36.8633427, -108.7953279 36.8639883,
-108.7964424 36.8643656, -108.7964492 36.8643695, -108.7964539 36.8643756, -108.796456 36.8643832,
-108.7964549 36.8643909, -108.796451 36.8643977. -108.7964449 36.8644024, -103.7964373 36.8644045,
-108.7964296 36.8644034, -108.7953138 36.8640257, -108.7953113 36.8640247, -108.7944101
36.8635783, -108.7944093 36.8635779. -108.7931647 36.8628912, -108.7931637 36.8628906.
-108.7917475 36.8619979, -108.7917419 36.8619926, -108.7910574 36.8610295. -108.7910541
36.8610221_ -108.7906669 36.859210088. -108.790071 36.8584937, -108.7878036 36.8569876, -108.786869
36.8569536. -108.7847702 36.8577076. -108.7831828 36.8583598, -108.7831746 36.8583613, -108.78193
36.858327,-108.7819293 36.858327, -108.7798694 36.8581896, -108.7798627 36.8581879, -108.7789185
36.8577759. -108.7789121 36.8577715. -108.7789079 36.8577649, -108.7789065 36.8577572,
-108.7789082 36.8577496, -108.7789126 36.8577432, -108.7789192 36.857739, -108.7789269 36.8577376.
-108.7789345 36.8577393, -108.7798755 36.8581499)))

Project Type:
Land - Easement / Right-Of-Way

Endangered Species Act Species List (USFWS Fudangered Species Program).

There are a total of 9 threatened, endangered, or candidate species on your species list. Species on this list should be considered in
an effects analysis for your project and could include species that exist in another geographic area. For example, certain fishes may
appear on the species list because a project could cause downstream effects on the spectes. Critical habitats listed under the Has
Critical Habitat columnn may or may not lie within your project area. See the Crifical habitats within your project area section below for
critical habitat that lies within your project area. Please contact the designated FW'S office if you have questions.

Species that should be considered in an effects analysis for your project:

Birds ' Status Has Crifical Habitat || Contact

Southwestern Willow fiycatcher Endangered |[species |Final designated critical || New Mexico

(Empidonax traillii extimus) info habitat Ecological Services
Population: Entire Field Office

11072014 Information, Planning, snd Coaservation Systam (IPAC) Page3o0ff -

Version 1.4 ) -
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Trust Resources List

Sprague’s Pipit Candidate cies New Mexico
(Anthus spragueii) info Ecological Services
Population: Field Office
Yellow-Billed Cuckoo Threatened |species |Proposed critical habitat | New Mexico
(Coccyzus americanus) info Ecological Services
Population: Western U.S. DPS Field Office
Fishes
Colorado pikeminnow Endangered ||species |Final designated critical || New Mexico
(Ptychocheilus licius) info babitat Ecological Services
Population: Entire, except EXPN Field Office
Razorback sucker Endangered | species |Final designated catical | New Mexico
(Xyrauchen texanus) info  (habitat Ecological Services
Population: Entire Field Office
Zuni Bluehead Sucker Endangered | species |Proposed critical habitat | New Mexico
(Catostomus discobohis yarrowi) info Ecological Services
Field Office
Flowering Plants
Knowlton's cactus Endangered | species New Mexico
(Pediocactus knowltonii) info Ecological Services
Field Office
Mancos milk-vetch Endangered | species New Mexico
(Astragaius humilimmus) info Ecological Services
Field Office
Mesa Verde cactus Threatened cies New Mexico
(Sclerocactus mesae-verdae) info Ecological Services
Field Office
Critical habitats within your project area:
There are no critical habitats within your project area.
11072014 Information, Plznoing, aud Conservation System (JPAC) Pagedof 8
Version 1.4
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reablizin] U.S. Fish and Wildlife Service

- SERVICE

Trust Resources List

FWS National Wildlife Refuges (USFWS National Wildlife Refuges Program).

There are no refuges found within the vicinity of your project.

FWS Migratory Birds (USFWS Migratory Bird Program).

The protection of birds is regulated by the Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle
Protection Act (BGEPA). Any activity, intentional or unintentional, resulting in take of migratory birds,
including eagles, is prohibited unless otherwise permitted by the U.S. Fish and Wildlife Service (50 CFR. Sec.
10.12 and 16 U.S.C. Sec. 668(a)). The MBTA has no provision for allowing take of migratory birds that may be
unintentionally killed or m_1u:ed by otherwise lawful activities. For more information regarding these Acts see:
http:/www fors gov/mi tionsandPolicies htmil.

All project proponents are responsible for complying with the appropriate regulations protecting birds when
planning and developing a project. To meet these conservation obligations, proponents should identify potential -
or existing project-related impacts to migratory birds and their habitat and develop and implement conservation
measures that avoid, minimize, or compensate for these impacts. The Service's Birds of Conservation Concemn
(2008) report identifies species. subspecies, and populations of all migratory nongame birds that, without
additional conservation actions, are likely to become listed under the Endangered Species Act as amended (16

U.S.C 1531 et seq.).

For information about Birds of Conservation Concem, go to:
hitp/fwww.fws. sov/migratoryvbirds/CurrentBirdIssuesManagement BCC himl

“To search and view summaries of year-round bird occurrence data within your project area, go to the Avian
Knowledge Network Histogram Tool links in the Bird Conservation Tools section at: htip://www.fws gov/
migratorybirds/ CCMB2 htm

For information about conservation measures that help avoid or minimize impacts to birds, please visit:
http-fwww fws. gov/mi; irds/'CCMB?2 htm.

Migratory birds of concern that may be affected by your project:

There are 19 birds on your Migratory birds.of concern list. The underlying data layers used to generate the
migratory bird list of concern will continue to be updated regulasly as new and better information is obtained.
User feedback is one method of identifying any needed improvements. Therefore, users are encouraged to
submit comments about any questions regarding species ranges (e.g., a bird on the USFWS BCC list you know -
does not occur in the specified location appears on the list, or a BCC species that you know does occur there is
not appearing on the list). Comments should be sent to the ECOS Help Desk.

11072014 Information, Pianning, and Conservation Systam (IPAC) Page5of8
Version 1.4
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huen| U.S. Fish and Wildlife Service

Trust Resources List

Species Name Bird of Conservation|Species |Seasonal Occurrence in
Concem (BCC) Profile Project Area’

Bald eagle (Haliaeetus Yes species info | Wintering

leucocephalus)

Bendire's Thrasher (Joxostoma Yes species info | Breeding

bendirei)

Brewer's Sparrow  (Spizella breweri) | Yes species info | Breeding

Bumrowing Owl (Athene Yes species info | Breeding

cunicularia)

Cassin's Finch (Carpodacus Yes species info | Year-round

cassinify

Flammulated owl (Orus Yes speciesinfo | Breeding

flammeolus)

Golden eagle (dquila chrysaetosy |Yes speciesinfo | Year-round

Grace's Warbler (Dendroica Yes species info | Breeding

graciae)

Gray vireo (Vireo vicinior) Yes speciesinfo | Breeding

Juniper Titmouse (Baeolophus Yes speciesinfo | Year-round

ridgwayi)

Lewis's Woodpecker (Melanerpes |Yes speciesinfo | Year-round

lewis)

Loggerhead Shrike (Lanius Yes species info | Year-round

ludovicianus)

Olive-Sided ftycatcher (Contopus | Yes species info | Breeding

cooperi)

Peregrine Falcon (Falco peregrinus) | Yes species info | Breeding

Pinyon Jay (Gymmorhinus Yes spectes info | Year-round

cyanocephalus)

Prairie Falcon (Falco mexicanus) | Yes species info | Year-round

Swainson's hawk (Buteo swainsoni) | Yes species info | Breeding

11:072014 Tnformsation Planuing, and Conservation System (TPAC) PageGof8
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ranaanre] U.S. Fish and Wildlife Service
SBRVICE

Trust Resources List

Williamson's Sapsucker Yes speciesinfo | Breeding
(Sphyrapicus thyroideus)

Willow Flycatcher (Empidonax Yes species info | Breeding
traiitif)

NWI Wetlands (USFWS National Wetlands Inventory).

The U.S. Fish and Wildlife Service is the principal Federal agency that provides information on the extent and
status of wetlands in the U.S.. via the National Wetlands Inventory Program (NWI). In addition to impacts to
wetlands within your immediate project area, wetlands outside of your project area may need to be considered
in any evaluation of project impacts, due to the hydrologic nature of wetlands (for example, project activities
may affect local hydrology within, and outside of, your immediate project area). It may be helpful to refer to
the USFWS National Wetland Inventory website. The designated FWS office can also assist you. Impacts to
wetlands and other aquatic habitats from your project may be subject to regulation under Section 404 of the
Clean Water Act, or other State/Federal Statutes. Project Proponents should discuss the relationship of these
requirements to their project with the Regulatory Program of the appropriate U.S. Anmv Corps of Engineers
District.

Data Limitations, Exclusions and Precautions

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A margin of
error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result
in revision of the wetland boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery. the experience of the image
analysts, the amount and quality of the collateral data and the amount of ground truth verification work
conducted. Metadata should be consulted to determine the date of the source imagery used and any mapping
problems.

Wetlands or other mapped features may have changed since the date of the imagery and/or field work. There
may be occasional differences in polygon boundaries or classifications between the information depicted on the
map and the actual conditions on site.

Exclasions - Certain wetland habitats are excluded from the National mapping program because of the
limitations of aerial imagery as the primary data source used to detect wetlands. These habitats include
seagrasses or submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and

11072014 Taformation. Plamaine. and Conservation System (IPAC) Page 70f8
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U_S. Fish and Wildlife Service

Trust Resources List

nearshore coastal waters. Some deepwater reef communities (coral or tuberficid worm reefs) have also been
excluded from the inventory. These habitats, because of their depth, go undetected by aerial imagery.

Precautions - Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and
describe wetlands in a different manner than that used in this inventory. There is no attempt, in either the design
or products of this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local
government or to establish the geographical scope of the regulatory programs of government agencies. Persons
intending to engage in activities involving modifications within or adjacent to wetland areas should seek the
advice of appropriate federal, state, or local agencies concerning specified agency regulatory programs and
proprietary jurisdictions that may affect such activities.

IPaC is unable 1o display wesland information at this time.
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APPENDIX B — PUBLIC AND AGENCY CORRESPONDENCE
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Dodge Environmental, ITC.

VA WWAVAVAVAVAVAVAVY
October 24, 2014

From  Dodge Environmental L1LC
John Dodge, President/Biologist
P.O.Box 75
Fruitland, NM 87416
Phone: (505) 330-1361
Fax: (505) 3279546
Email: dodgeenvironmental@yshoo.com

Subject: Data Request for Navajo Species of Concern Information
Project Name: Gadii’ahi Farm Irmigation System Phase IV Project

Location: Gadii’ahi/Tokei Chapter, Navajo Nation, San Juan Couaty, New Mexico.
Legal description: Section 31 & 36, Township 31 North, Range 19 West, NMPM
UTM in NAD 27: Beginning of Line: 12S 0698059E and 4080975N;
End of Line: 125 0696545E and 4081799N.

Summary Description Project: San Juan Dineh Water Users. Inc. (SJRDW) is proposing the
construction, operation, and maintenance of a irrigation pipeline system to serve the irrigation water needs
for farmlands in the Gadii'ahi Chapter area. The new irrigation pipeline would range in size of an
approximately 18 to 24 inch diameter of polyvinylchloride (PVC) pipe. The total length of the proposed
inrigation PVC pipe wonld measure an approximately 7.373 feet with a right-of-way (ROW) width of 50-
feet. Total permitted irrigation ROW would be 8.5 acres.

The proposed irrigation system would be located within Gadiiahi existing irrigation open canal and
traverse residence farmland; thereby, no new access road would be requite. The PVC pipe would be bury

at depth of an approximately 36 inches or as according to specifications. The trench width would be
approximately 2 feet wide.

During construction. traffic to the proposed project area would consist of various construction equipment
and utility trucks. Construction is tentatively scheduled to begin in the winter of 2014.

Map Name: Rattlesnake, New Mexico USGS 7.5-minute quadrangle map.
If you have any question, please feel free to contact me at your convenience at (505) 330-1361.
Siacerely,

e on

John E. Dodge,
Biologist/President

Ce: Mann Duacan, SIRDWU (electronic)
Mike Isaacson, P.E_, Keller-Bliesner Engineering, LLC (electronic)

Dodge Eavironmental, LLC « P.O. Box 75 « Frnitland, NM 87416 « Phone (505) 330-1361 » Fax (505) 327-9546
1
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NAVAJO NATION
Department of Fish & Wildlife

Navajo Natural Heritage Program N N H P
P.0. Box 1480 |

Window Rock, AZ 86515 & Navajo Natural Herttage Program

Phone: 928.871.6472 ¢ Fax: 928.871.7603 » h:rp://nnhp.nnd.f\v.org

Ben Shelly, President RexLee Jim, Vice-President

28 Octrober 2014 File#14DOEL-05

John Dodge, President/Biologist
Dodge Environmental LLC
P.O.Box 75

Fruitland, NM 87416

NAVAJO ENDANGERED SPECIES LIST (NESL) INFORMATION FOR:

PROJECT: GADITAHT FARM IRRIGATION SYSTEM PHASE IV PROJECT
LEGAL DESCRIPTION SEC. 31 & 36, T3IN, RISW, NMPM
UTM
BOL: (0698059, 4080975N
EOL:  0696545E, 4081799N
GADIIAHI/TOKEI CHAPTER, SAN JUAN COUNTY, NM

Mr. Dodge:

The following information on species of concern' is provided in response to your 24 October 2014 request
concerning the subject project, which consists of the San Juan Dine Water User, Inc., (SJRDW) proposed
construction, operation and maintenance of an irrigation pipeline system to serve the irrigation water needs
for farmlands in the Gadii'ahi Chapter area. The new irrigation pipeline would range in size of an
approximately 18 to 24 inch diameter of PVC pipe. The total length of the proposed irrigation PVC pipe
would measure an approximately 7,373 feet with a right-of-way (ROW) width of 50-feet. Total permitted
irrgation ROW would be 8.5 acres. The proposed irrigation system would be located within Gadii'ahi
existing irrigation opcn canal and traverse residence farmland; thereby, no new access road would be
required. The PVC pipe would be buricd at depth of an approximately 3 inches or according to
specifications. The trench would be approximately 2 feer wide.

The project is not expected to affect any federally listed species or significantly impact any tribally listed
species or other species of concern.

1Species of " include protected, candidate, and other rare or otherwise sensitive species, including certain
native specics and species of economic or cultural significance. For each species, the following tribal and federal statuses are
indicated: Navajo End cd Specics List (NESL), federal Endangered Species Act (ESA), Migratory Bird Treaty Act
(MBTA), and Fagle Prolect)on Act (EPA). No legal protection is afforded species with only ESA candidate or NESL group 4
status; please be aware of these species during surveys and inform the NFWD of observations. l‘ ion that these sp
arc morc numcrous or widcspread than currently known, and addressing these specics in project p ing and t is
itnportant for conservation and may contribute to ¢nsuring they will not be uplisted in the future, Spcucs without ESA or NESL
legal protection (e.g., NESL group 4 ies) are only included in resp on a regular basis and may not be included in this
response. Please refer to the NESL for a lisl of group 4 species; contact me if you need a copy.
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AREA 4 of The Biological Resource Land Clearance Policies & Procedures
Area 4-Community Development. The Department has derermined that areas around communities
do not support the habitat for specics of concern and therefore development can proceed without
further biological evaluation. This applies to all development except that which may have
significant impacts outside the community. (For detailed information regarding “Area 4° pleasc
refer to our website at nndfw.org). )

Potential impacts to wetlands should also be evaluated. The U.S. Fish & Wildlife Service's National
Wetlands Inventory (NWI) maps should be examined to determine whether areas classified as wetlands
arelocated close enough to the project site(s) to be impacted. In cases where the mapsare inconclusive (e.g.,
due to their small scale), field surveys must be completed. For field surveys, wetlands identification and
delinearion methodology contained in the *Corps of Engineers Wetlands Delineation Manual’ (Technical
Report Y-87-1) should be used. When wetlands are present, potential impacts must be addressed in an
environmental assessment and the Army Corps of Engineers, Phoenix office, must be contacted. NWImaps
are available for examination at the NFWD's Natural Heritage Program (NHP) office, or may he purchased
through the U.S. Geological Survey (order forms are available through the NHP). The NHP has complete
coverage of the Navajo Nation, excluding Utah, at 1:100,000 scale; and coverage at 1:24,000 scale in the
southwestern portion of the Navajo Nation.

Thisresponse is based on information in the Navajo Natural Heritage Program database; knowledge of staft
biologists about the project area; the scope of the project; the USGS topographic map of the project area;
and information you provided. Because the NFWD's information is continually updated, any given
information response is only wholly appropriate for its respective request,

Foralist of sensitive species on the Navajo Nation in addition tothe specieslisted on the Navajo Endangered
Species List (NESL) please refer to our website at www.nndfw.org.

An invoice for this information is attached.

If you have any questions I may be reached at (928) 871-6472.

Narural Heritage Progr:
Department of Fish and Wildlife

A .
Gloria M. Tom, Directdr
Department of Fish & Wildlife

Division of Natural Resources

xc¢: file/chrono
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NNDFW Review No. 14DOEL-05

BIOLOGICAL RESOURCES COMPLIANCE FORM
NAVAJO NATION DEPARTMENT OF FISH AND WILDLIFE
P.0. BOX 1480, WINDOW ROCK, ARIZONA 86515-1480

1t is the Department’s opinion the project described below, with applicable conditions, is in compliance with Tribal
and Federal laws protecting biological resources including the Navajo Endangered Species and Environmental Policy
Codes, U.S. Endangered Species, Migratory Bird Treaty, Eagle Protection and National Environmental Policy Acts.
This form does not preclude or replace consultation with the U.S. Fish and Wildlife Service if a Federally-listed
species is affected.
PRdJECT NAME & NO.: Gadii'ahi Farm Irrigation System Phase [V
DE#CRIPTION: SIRDW proposes to construct, operate, and maintain a new subsurface irrigation pipeline that would
repl%cc the cxisting Gadii'ahi open irrigation canal. The new irrigation pipeline would be approximately 7,373 ft. in
len#h with a ROW width of 50 ft. Total permitted ROW would be 8.5 acres.
LO(;fATION: Section 31, T31N, R18W, and Section 36, T3IN, R19W, NMPM, Gadii'ahi Chapter, San Juan County,
New Mexico
REPRESENTATIVE: John E. Dodge, Dodge Environmental, LLC for San Juan Dineh Water Users, Inc. (SIRDW)
ACTION AGENCY: Navajo Nation and Bureau of Indian Affairs
B.R. REPORT TITLE / DATE / PREPARER: Biological Resource Clearance letter for Gadii'ahi Farm Irrigation
System Phase IV Project/12 NOV 2014/John E. Dodge
SIGNIFICANT BIOLOGICAL RESOURCES FOUND: Area4.
POTENTIAL IMPACTS

NESL SPECIES POTENTIALLY IMPACTED: NA

FEDERALLY-LISTED SPECIES AFFECTED: NA

OTHER SIGNIFICANT IMPACTS TO BIOLOGICAL RESOURCES: NA
AVOIDANCE / MITIGATION MEASURES: [1] The NNDFW highly recommends implementing the mitigation
measures outlined on pages 6 & 7 in the Biological Resources Clearance letter.
CONDITIONS OF COMPLIANCE*: NA
FORM PREPARED BY / DATE: Pamela A. Kyselka/10 DEC 2014

COPIES TO: (add categories as necessary)

O O
2 NTC § 164 Recommendation: Signature Date
XJApproval ; . ( .
|_JConditional Approval (with memo) B U\JCIL\_ (ISEYHY \ W )
[IDisapproval (with memo) Gloria M. Tom, Director, Navajo Nation Department of Fish and Wildlife
[JCategorical Exclusion (with request letter) )
[JNone (with memo) _

Cold_pe2010\My DocumentsNNHPABRCF _2014\14DOEL-05.doc

Page 1 of 2
NNDFW -B.R.C.F.: FORM REVISED 12 NOV 2009
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| S

*I understand and accept the conditions of compliance, and acknowledge that lack of signature may be grounds for
the Department not recommending the a%fibed project for approval to the Tribal Decision-maker.

[ _pate / Z/2 3[2”

Representative’s signature

/

Ciold_pc2010\My DocumentssNNHPABRCF 20{4\14DOEL-05.doc

Page20of2 ’ -
g NNDFW -B R C.F.: FORM REVISED 12 NOV 2009
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CULTURAL RESOURCES COMPLIANCE FORM
HISTORIC PRESERVATION DEPARTMENT
PO BOX 4950
WINDOW ROCK, ARIZONA 86515

ROUTING: COPIES TO NNHPD NO. HPD-09-758

NM . SHPO OTHER PROJECT NO.
REAL PROPERTY MGT/330
XX NNAD NNAD 09-206

PROJECT TITLE: A Cultural Resource Inventory of the Proposed Gad’iiahi Canal Irrigation System Modification in Gad'iiahi,
San Juan County, New Mexico

LEAD AGENCY: BIA/NR
SPONSORS: Gilbert Badoni Gad'iiahi/Tokoi Chapter P.O. Box 1318 Shiprock, New Mexico 87420

PROJECT DESCRIPTION: The proposed undertaking will involve the construction of an underground irrigation canal pipleline
system with a 50 ft right-of-way, which is replacing the current open-ditch irrigation system already in-use with associated
facilities within the 17.47 acre lease area. Ground disturbance will be extensive and intensive.

LAND STATUS: Navajo Tribal Trust

CHAPTER: Gad'iiahi/Tokoi
LOCATION: T.30N and T.31N, R.18W and R.19W; Sections 5 and 25; Rattlesnake Quadrangle; San Juan County, New

Mexico; NMPM

PROJECT ARCHAEQLOGIST: Lenora Tsosie and Aleda Myerson
NAVAJO ANTIQUITIES PERMIT NO.: NTC

DATE INSPECTED: 5/19/09, 5/22/09, 5/26/09, 6/6/09 to 6/15/09
DATE OF REPORT: 7/30,/09
TOTAL ACREAGE INSPECTED: 41.94 , .

METHOD OF INVESTIGATION: Class llI pe_desfricn inventory with transects spaced_15 _m apart.

LIST OF CULTURAL RESOURCES FOUND: (16) In-Use Areas (IUA), (1) Isolated Occurrence(lO) and
(1) Site NM-H-15-21

LIST OF ELIGIBLE PROPERTIES: (1) NM-H-15-21

LIST OF NON-ELIGIBLE PROPERTIES: (16) IUA and {1) 1O

LIST OF ARCHAEOLOGICAL RESOURCES: (1) NM-H-15-21

EFFECT/CONDITIONS OF COMPLIANCE: No historic properties affected, with the following conditions:

Site NM-H-15-21:

1) The site has been avoided by the in-use, open-ditch canal system, and will continue to be avoided by the proposed
undertaking.

2) The site is located on a terrace, above the irrigation system, therefore, it will be avoided by the proposed undertaking.

In the event of a discovery ["discovery” means any previously unidentified or incorrectly identified cultural resources including
but not limited to archaeological deposits, human remains, or locations reportedly associated with Native American
religious/traditional beliefs or practices], all operations in the immediate vicinity of the discovery must cease, and the Navajo
Nation Historic Preservation Department must be notified at (928) 871-7148.

FORM PREPARED BY: Ettie Anderson
FINALIZED: August 12, 2009

Notification to .
Proceed Recommended: Yes XX No __ _ % 6% 0? / /1/0 ﬁ

Conditions: Yes XX No___ lan S. Dfwher { Date

Navaijo Region Approval: Yesk No

X/}‘//07

ional Director



CuLTuraL Resources COMPLIANCE ForM 4

THE NAVAJO NATION
HISTORC PRESERVATION DEPARTMENT BN 20 ¢

OX 4
WINDOW ROCK, ARIZONA 86515 mwn
Piig
ROUTING: COPIES TO NNHPD NO. HPD-11-693
NM SHPO OTHER PROJECT NO.
REAL PROPERTY MGT/330
XX NNAD NNAD |1-] §i

PROJECT TITLE: A Cultural Rescurces Inventory of the Proposed Underground lerigation Pipelina in Gadii’abi, Sar Juan
County, New Mexica

LEAD AGENCY: BIA/NR

g;ONSOIh Gilbert Bedonie, Community Service Coordinazor, Gadil'aht Chapter, PO Bax | 318, Shiprock, New Mexico
420

PROJECT DESCRIPTION: The proposed undertaking will involve the constrsction of an underground pipefine that
measures 1,932.45.-ft long by S0-1t wide. The area of effact is 2.22-acres. Ground disturbance will be litensive and
extensive with the use of heavy equipment.

LAND STATUS: Navajo Tribal Trust
CHAPTER: Gadii'ahi & Tokoi
LOCATION: Unplatted & Projectad T.31N, R.18W; Rautfasnake Quadrangte, San juan County, Nuw Mexico NMPM

PROJECT ARCHAEOLOGIST: William B. Tsosie fr.
NAVAJO ANTIQUITIES PERMIT NO.: NTC

DATE INSPECTED: 07/12/1 1
DATE OF REPORT: 0Q7/21/11
TOTAL ACREAGE INSPECTED: 6,65-2¢

METHOD OF INVESTIGATION: Class Hl pedestrian inventory with transects spaced 9 m apart,

LIST OF CULTURAL RESOURCES FOUND: (1) Isclated Occurrence (fO) & (1) In-Use Area (IUA)
Li5T OF ELIGIBLE PROPERTIES: None

LIST OF NON-EUIGIBLE PROPERTIES: {NIO & (1) IVA

LIST OF ARCHAEQLOGICAL RESOURCES: Nane

EFFECT/CONDITIONS OF COMPLIANCE: No historic properties affected.

In the event of a discovery [‘discovery” means any previously unidentificd o incorrectly Identified cultural resources
indluding but not imited to archacclogienl deposits, human remains, or locations reportedly assoclated with Native
American religious/traditional beliefs or practices), all aperations in the immediate wamt;of the discovery must cease,
and the Navajo Natlon Historic Preservation Departrment must be notified ac (928) 871.7148.

FORM PREPARED BY: T amara Dillic
FINALIZED: Awgust 22, 2011

Notification to M
Procead Recommended: Yos XX No M &-2 2~y

Conditions: Yeas _No XX S. Downer, Navajo Narion Date

utoric Preservation Officar
% }u/ n

BlA_Raogicnal Director ] Dataf

Navaje Region Approval: Yes X No_

Ten 260\
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%:j k NAVAJO OPY
l‘1ATI('JI‘IA(]!:§LOGY DEPARTMENT

% DINE CéLLEGE. P.O. Box 580, SHIPROCK, NEW MEXICO 87420  TELEPHONE: §05-368-1214, FAX: 505-368-1215

July 30, 2009

Gilbert Badoni, Chapter Coordinator
Gad'tiahi Chaprer

P.O. Box 1318

Shiprock, NM 87420

Dear Mr. Badoni:
Enclosed is a copy qf the Navajo Natio golo Departmcnt’s survey report NNAD 09-

During the inventory | new archagological site, 1 isolaled occurrence (10), and 16 in-use arcas
(IUAs) were identified. Onc of the 16 TUAs (TUA A) and site NM-H-15-21 are considered w be
Register-eligible propertics. Both of these cultural resources are located within the project arca.
The archaeological site can be avoided if construction activitics are restricted to the right-of-way.
IUA A is the existing canal which is the focus of the project discussed herein, however,
construction activities shonld not affect the significance of the Gad'iiahi Canal. Funther, although
some [UAs may ment consideration under AIRFA, the 1UAs belong to the farmers who have
requested the services and the fanmers are the recipients of the proposed undertaking,
Archacological approval has been recommended for the proposed construction of the piped canal
system.

This rcport has been submitted to Mavajo Nation Historic Prescrvation Department (NNHPD) in
Window Rock, Arizona for review on behalf of the Bureau of Indian Affairs (BIA)., Once a
detennination of archacological approval haz been made on the proposed undertaking, you will
be notified by the NNHPD. Please note that reecipt of this report does not constitute approval. If
you have any questions regarding the report, please call Elaine Cleveland-Mazon or me at (505)

368-1214.
Sinceyely, N
’Té?@./
Lenora Tsosie,
Atchaeologist
Enclosure t

"Yeslerdiy. Today, Tomorsow: Learning from ousr past to build our futurc”
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ARCHAEOLOGICAL INVENTORY REPORT DOCUMENTATION PAGE (HPD JANAL)

1. HPD REPORT NO. 2. {FOR HPD USE ONLY) 3. RECIPIENTS ACCI_:ISSION NO.
4. TITLE OF REPORT; 5. FIELDWORK DATES
A Cultural Resource Invendory of the Proposed Gad'itahi Canal Invigation May 19, 22, & 26, and June G through 1 5, 2009
System Modification in Gad'iishi, San Joan County, New Mexico p TDATE
AUTHOR({S): Lenora Tsosic and Aleda Myerson ’ July 3{1:: 500:
7. CONSULTANT NAME AND ADDRESS: 13, Peamit No.
Gen'l Charge: Robert M. Begay, Department Manager NTC
Org. Name; Navajo Nation Archacalogy Depariment
Org. Address: P. O. Box 689
Window Rock, Arizona 86515 9. Commiunt Report No.
Phona: (928) 871-6540
10. SPONSOR NAME AND ADDRESS: 11. SPONSOR PROJECT NO,
Ind. Responsible: Gilbert Badoai, Chapter Coordinator
Name: Gad'iiahi/Tékef Chapt -
g Addess: O o ol Chaptar |2. AREA OF EFFECT: 1747 scrce (7.07 ha)
Shiprock, New Mexico 87420 AREA SURVEYED: 41.94 acres (16.98 ha)
Phoae: (505) 368-1070
13. LOCATION (MAP ATTACHED):
2, Chapter: Gad'iinhi/Tékod e. Land Status: Mavajo Trust Lands
b. Agency: Shiprock T. UTM Centeor; 3cc Supplemental Shees
c. County:  San Juan 8. Area: seo Supplermental Sheet
d State: New Mexico h. 7.5 Map Name(s): Ratticznake, N. Mex. (963

14. REPORT /X/ OR SUMMARY (REPORT ATTACHED) / f
a. Description of Undertaking: yee Supplemental Shoet
b. Existing Data Review: see Supplemental Shoat

¢, Aren Environmental & Culturel Setting: The project area is located in the Gad'liishi Chapter along the San Juan River
floouplain. The nearest major water source is the Son Juan River located 2,000 foet (609.75 m) 10 the north. The elevations of
the project area range from 4828 feet (1472 m) to 4796 feet (1462 m) ahove mean sca level. Soils in the general project area
are composed of atluvial silt and clay. Vegetstion observed in the project arca includes tamisk, Chinese cim, Rassian ofive,
Navajo willow, rabbitbrush, four-wing saltbush, Russian thistle, shadscale, and various grasses. Development within the
I;_r’ojee( aren includes homestends, agrienlural ficlds, irigation canals, utility services, maintenunce roads, and Navajo Route
d. Ficld Mcthods: see Supplemental Sheet

15. CULTURAL RESOURCE FINDINGS:
3. Location/Tdentification of Each Resource: sce Supplemental Sheet

b. Evaluativa of Significance of Each Rezource (above): see Supplemental Sheet
16. MANAGEMENT SUMMARY (RECOMMENDATIONSY: : se2 Supplemwentol Sheet

17. CERTIFICATION: SIGNATURE: (W%/ B DATE: __‘:’/:e (o B

General Charge Name: Robert M. Begay, Department Manager

7;“5: L DATE: July 30, 2009

et Lenwora Tsosic, Archacologist

SIGNATURE: __
Direct Charge

SORY
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AIR SUPPLEMENTAL SHEET: NNAD 09-206

13. LOCATION; ({ ?(Q) E@Y

£ UTM Center: sce Table 1.
g Area: sec Tablc 1.

Table |. Legn] Descriptions and UTM Coordinates for the Project Arca (Zooe 12)

Principal
Project Arca Northing  Easting oMY Sec. _Township Mexidian
Watcer Line
Beginning of Line 4080287 699012 NWNWNE 5 JON 18W NMPM
tnd of Line 408235) 696083 SWNESE 25 3N 19W -
14, REPORT:

a. Description of Undertaking: Gadiiiaht Chapter is in the process of upgrading their open dilch invigation system to
an underground pipeline imrigation system. ‘The upgrading process has been conducted in phases. Phase 1 of the
irrigation upprade has atready boen constructed and was inventoried for cultural resources in 20035 by the NNAD
(Yazzic and Cleveland Mason 2005). Under this current upgrade {Phase H), the Gad'itahi Chapter proposes to
modify its existing irrigation canal with an underground piped irrigation system. Construction of the underground
imigation pipeline will entail blading and trenching with heavy equipment, instaliation of the pipeline, and
backfilling the trench. Surface and subsurface disturbance will be extensive within the srea of effect. The right-uf-
way for the pipeline i 50 feet (15.24 m) wide or 25 feet (7.62 m) on ether side of the center ling. The length of the
underground irrigation system measures approximately 15,225 feet (4,641.76 m) long. The tota) area of affect for
the propused underground irrigation system is 17.47 acres (7.07 ha).

b. Existing Data Revicw: A records check was conducted at the NNAD Shiprock office and the Nuvajo Nation
Historie Preservation Depariment (NNHPD) office in Window Rock prior to the survey. The records check
indicnted that there have been 35 previous projects conducted within o 500-foot (152-m) radius of the project area,
These projects include scattored homesites inventories with associated sewer lmes and water lines, road
inventorics, snd block surveys for agricultural farms. In addition, the first phase of the Gad'iiahi Chapter
underground irrigation systemy wos inventoried for cultural regources by Yezzie and Mason (2005) in a
collaborative effurt with Kcller-Bliesner Engineering, LLC for the God'iiahi Chapter.

A check of Van Valkenburgh (1974) indicates that nearest recognized sacred place in the vicinity of the project
area is Shiprock Pinnacle (75¢ bir'a'i—Winged Rock), ocated about 12 miles (19 km) to the south of the project
aren. Further, the San Juan River (S¢ Bitooh--OMd Age River) is considered a sacred dver 1o the Navajo (Linford
2000). A pertinent overvicw for the project area can be found in Geib and Warburton (1991).

Gib, Phil R and Mirands Warburton
199} A Class 1 Cultural Resources and Ethnographie Qverview of the Glen Canyon-Shiproek Transmission
Line Corridor. NNAD Report 91-016. Navajo Nation Archacology Department, Window Rock, Arizoma,

Linford, Laurance D.
2000  Navajo Places: History, Legend, Landscape, The University of Utah Press, Salt Lake City, Utah.

Yazzie, Victoria, and Eluine Cleveland-Mason

2005 A Cultwral Resources Inventory of the Gadii'ali Chapter Farm Irrigation Trunkline-Phase 1 for Keller-
Bliesner Engincering in San Juan County, New Mexico, NNAD Repon 05-093. Navajo Nation
Archacology Depaniment, Window Rock, Arizona.

Vaa Valkenburgh, Richard F.

1974 Navajo Sacred Places. In Navajo Indians I, edited by Clyde Klockhohn, pp. 9-199. Gartand Publishing,
New York, New York,

d. Field Methods; Oa May 19, 2009 project archaeologist, Julia Chavez met with Gadiiahi Chapter Coordinator,
Gitbert Badoni, and was shown the project arch since the projoct areas was not staked. Instead, the project anza was
identified by the location of the existing inigation ditch. The center of the existing irrigstion ditch is considered the
center line for the currenl project’s right-of-way and centor of the archacological survey corridor. A “120-foot
(36.59-m} wide survey comridor ceniered on the existing canal was inventoried under this project. The 120-foot-
wide survey corridor consisted of a 50-foot {15-m) wide right-of-way with a 35-foot (10.67-m) widc buffer zone
located on cach side of the 50-foot right-of-way, The 120-foot-wide survey comidor was examincd along the entire
length of the 15,225-foot (41641.76-m) long proposed underground pipeline imrigation system,
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AIR SUPPLEMENTAL SHEET: NNAD 09-206

14. REPORT:

d. Ficld Methods: —Continued

On May 22 and 26, 2009, Ms. Chavez, with Aleda Mycrson and Matthew Pettigrew also with the NNAD
comfucted the archaeological inventory of the proposed imigstion pipeline system. The projoct area wos
inventoried by walking three parallel lincar transects spacod about 6 m apart along both sides of the proposed
urrigation canal. A total of 41.94 acres (16.98 ha) was cxamined during the Class Tl pedestrian survey of the
proposcd canal system. In addition, on June 15, 2009, Lenora Tsosic and Ms. Myerson conducted ethiographic
interviews following the ficldwork o5 minimal local history was initially collected on the project area during the
May 2009 ficldwork.

During the course of the survey, 1 archaeological site (NM-H-15-21), 1 isolated occurrence {10), and 16 in-use
areas ([UAs) were identificd. The location of the site, the [0, and the WAs were recorded using a- hand-held
Gamnin GPS. Locational information was compiled 10 allow the archacologists (o establish the location of the
cultural resotirces relative o the project arca.

The archaeological site was mapped using a hand-held GPS unit. The dats from the GPS was transferred oato
GIS software program once in-house. This data was utilized to produce the site map and project area map. Notes

sufficient to complate 3 Navajo Nation Sito Suzvey and Management form were also collected during the
recotdation of the site.

In accordance with NNAD policies concerning the right 10 privacy of individuals, cumrently occupisd residences
and other in-use featurcs or areas were not fully documenied during this project, Atlempts weve made to obtain
information sufficient 1o allow for the evaluation of these resources under the pertinent lepislaion. Most of the
interviews with the homesite clients and Jocal residents were conducted in the Navajo and English languages by
Mrs. Tsosie. The purpose of these interviews was to obtain information on potential traditional culnural propertics
{TCPs—herb gathering places, blessed and/or sncred placcs), burials, and archacological sites in the aren.

15. CULTURAL RESOURCE FINDINGS:
a. Location/ldentification of Each Resaurce: Sixtcen WUAs, | 10, and 1 archacologicnd site were identified during the

archaeological inventory, The TUAs consist of either existing homesites with associated houses and/or hogans,
and/or farm cquipment with associated features. One of the 1UAs was the existing Gadtiiahi irrigation canal system
(TUA A). Table 2 provides a list and description of the 16 TUAs.

Table 2. In-Use Areas (IUA) Encountercd During the Inventory

WA Dezignation Summary Description Hoine Ovwener
IUAA Existing Gad'iiahki imigation ditch NFA
IUAB 1 house with features Morman and Lorena Wallers
WAC § house and Teatures Suelia Badoni
TAD ! house with features Farry and Evelyn Jim
UAE Miscellancous personal items Roy Jones R\
TUAF | house with features Edith Doléon ek
{UAG 2 mobile homes with leatures Helena Kelleywond /O’
UA N t house with features Steven John \é
TUAI t hogan Mary Lon Tso Ty
UA S Farm equipment Androw ond Masrlenc Brady e
JUAK } house with features Toay Cudei
WAL Fare equipment and features Ray Yubeny
A M 1 house, 1 hogan, and features Carlettu Lee
VAN | house and fentures Lorraine Jack
IUAO 2 houses and featurcs Sharon Bekis
AP } house with features Annie Coleman

Although the existing Gad'iiahi isrigntion canal system (JUA A) is being modificd under this current project to
adhete to the present southwest's soil and water conservation initiatives (proposed under Phase 1l of the Gadiiahi
upgrade irrigation canal system), the canal is also dealt with 33 a resource under this project since local history
indicates that the Gadiiahi canal system has been in exisience since 1880 shortly after the Navajos return from Fort
Sumner (Bailey and Bailey 1982). Therciore, this resource is considered an integral part of Navajo bistory.
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AIR SUPPLEMENTAL SHEET: NNAD 09-206

15. CULTURAL RESQURCE FINDINGS:
a. Location/Tdentification of Each Resource: —Continned

One archacological site, NM-H-15-21 was idontified during the archacological inventory of the Gad'iiabi canal.
NM-H-15-21 is identified as a specialized activily arca dating betwoon the Pueblo T and Pucblo 1l (A.D. 900-
1300) temporm] periods. Site NM-H-15-21 is located sonth of the project area and is situated on the southem terrace
above the Gad'iiabi canal sysiem. The sitc arca overlooks the farmbands and the San Juan River valley to the north.
The site is Jocated oatside the right-of-way, but within the survey corrider (bufier zone), The UTM coordinates for
the center point of the site ire: Zons 12, 4080524 Northing, 698381 Easting.

One isolaled occurrence (10 09-209-1) vas identified within the project area. ‘The 10 consists of 2 bumed corral
belonging to Helen Harrison and family. Ethnographic information obtained from Angela Deal, the daughter of
Helen Harvison indicated that the latc John Harrison built the corral out of shaped logs in 1978 for his horses which
he used to conduct his farm work. Later whin catile were soquired, the pen wos used for cautle roundups, The
coral was eventually destroyed by fire by some local peoplc who began banging out at the corral while consuming
atcohol. According to the informant, an open bonfire got out of control one night and bumed the corral down.
Another source implicd that the burn was from a lightning strike. Additionally the informant, Angela Deal, assured
the archacologists that the cause of fire was from human recklessncss and it did not occur [rom a Bightning strike,
therefore, it was 1ot considered a TCP. The UTM coordinates for the 10 are; Zone 12, 4080499 Norhing, 698153
Easting. Further, no TCPs were identified during the survey or during the ethnographic interviews.

b. Evaluation of Significance of Each Resource: Site NM-11-15-2) retains integrity of location and setting. It is
probably not cligible for nomination 1o the National Register under criteria a, b, or ¢. It is cligible for nomination
under criterion d on the basis of its research potential, and it does meet the 50-year eligibility guidcline, Thos, NM-
H-15-21 is considered 5 potentiaily Register-cligiblc propesty. The site is of archacological interest and meets the
100-year age requirement for classification ax an archacological resource under ARPA. Thus, the site docs merit
protection under ARPA. The site does not appear to exhibit the qualitics or charscteristics that would make it
elipible for protection under AIRFA.

The 10 lacks integrity and recordation of the I0) appears to have exhausted its rescarch poteatial; therefore, the [0
decs not appear io be cligible for inclusion on the National Register of Historic Places under criteria o, b, <, and d.
The 10 does meet the 50-year eligibility guidefine. The 10 is no longer of archacological interest but it does appoar
1o meet the 100-ycar age requirement nocessary for classification as an archaeological resource ender ARPA. The
10 docs not appear to merit protection under ARPA. The 10 lacks qualities that mexit consideration under AIRFA,

TUA A appears to posscss integnity of location, setting, materials, association, design, and workmanship, lUAs B
through P appoar to possess inbegrity of location, seiting, and association. The IUAs are not cligible for nomination
to the National Register under criteria a, b, or ¢; however, they may be eligible under criterion d as they could
contribute informatioa on local history, IUAs C, F, §, and P do micet the 50-ycar cligibility guideline: however, they
are not Register-cligible propertics. ITUA A does meet the 50-year eligibility guideline and it does oppear to be a
Registec-chigible property. [UAs B, D, E, G, H, J, K, L, M, N, and O do not meet the 50-year eligibility guidcline,
and therefore they do not appear 1o he Register-cligible propertics. All TUAs with the exception of IUA A are ot
of archacological intercal. TUA A does meet the 100-ycar age requirement necessary for classification as on
archaeological resource under ARPA. The remaining 1UAs (B through P) do aot meer the [00-year oge
requirement necessary for classification as an michaenlogical resource. Thus, JUA A dogs merit protection under
A.IZPAI.\The remaining TUAS do ot merit protection under ARPA. Finally, only IUA F. H, and M. merit protection
under AIRFA,

16. MANAGEMENT SUMMARY (RECOMMENDATIONS): Site NM-H-15-21, appears to be a Register-cligible
property. Thus, it is recommended that a determination of no historic propatsuﬂ'cmdbcmadcfortthmpmed
undertaking in the area of the sitc provided that the site is avoided during construction activities, IUA A also appears o
be 3 Register-cligible property, however, this. resourca is of the focus of the undenaking discussed herein. Because the
peoposed undertaking as designed will have no effect upon those. qualitics that lend significance to this propaty, it is
mmcﬂdr;: that a determmation of no adverse effect on the IUA A be made for the proposed undertaking along the
existing ca

Int regord {o the JJAs, allbough some JUAS may merit consideration under AIRFA, the TUAs belong 1o the farmers
who have reqoested services and arc the recipients of the services that are proposed wnder this current project;
therefore, AIRA consideration should nol sexve as a basis for denial of archaeological approval for the proposed
undertaking on the camal. Therefore, a ditermination of no historic propertics alficied is recommended for the
proposed undertaking in the areas of these IUAs.
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NNAD Site Survey and Management Form and USGS Map Location
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NAVAJO NATION ARCHAEOLOGY DEPARTMENT @@ \\f

Site Survey and Managoment Form
SITENO.: NM-H-15-21 EIELD OR OTHER NAME: DATE RECORDED: 05-19-2009

PROJECT NUMBER & NAME: NNAD 09-206—A Cultural Resource Tnventory of the Proposed Gad'iiahi{ Canal
Irrigation System Modification in Gad'iiahi, San Juan County, New Mexico ’ '

ORGANIZATION: NNAD  ARCHAEOQLOGIST(S): Julia Chavez, Matthew Pettigrew, Alecds Myerson, and
Lenora Tsosie

USGS MAP REFERENCE: Rattlesnake, N.Mex., 1963, 7.5" scries

LEGAL LOCATION: Unplatted Scctions, T.3IN, R.18W; NMPM

UTM: Zone 12; 4080524 Nowthing, 698381 Easting

STATE: New Mexico COUNTY: San huan CHAPTER: Gad'iighi/Tokoi

LAND STATUS: Navajo Tribal Trust

GROUND V|SIBILITY: Kind and extent of cover? Ground visibility 99%, vegetation coverage 1%

TOPQGRAPHY: The site is situnted south of the project atop a clay biufT overlooking the San Juan River floodplain area
and approximately 25 feet (7.62 m) above the irtigation canal project and valiey bottom.

DRAINAGE: The nearest major water source i the San Juan River located noth approximatety 2,000 foet (609.75 m) to the

north

ELEVATION {ft/m): 4828 feet/ 1472 m SLOPE & DIRECTION: 20° sloping north

SOIL TYPE: Alluvial soil QOTHER: Aeolian sand

YEGETATION PRESENT: Russian thistlc, salt cedar, desert scrub brush, and shadscale.

CULTURAL AEFILIATION: Anasazi SITE TYPE: Specialized Activity Area-——sherd and lithic scatter
PERIQIXS) OF OCCUPATION (D, if kmown): PH-PIT (A.D. 900-1300) HOW DATED: Ceramic typology

DIMENSIONS OF SITE (lxw): 52mx28m  TOTAL AREA (sq.m): 1,144 sq. m-orea of an oval
How Determined: Measured with a metric tape.

ARCHITECTURE PRESENT? No

ARTIFACTS OBSERVEDACOUNTERD: Observed—Iless than 100 ceramic artifacts and less than 40 lithic artifacts.
COLLECTIONS MADE? No

PHOTOS TAKEN: Yes COLOR: Rofl 09-206 (SR); Frame(s) h1521-1,2, 3,4, 5,6, 7,8, and ®

SITE DESCRIPTION: The site is located on the souther clay and shale-covered terrace located above the farmiands and the

San Juan River valley. The sitc contains a scatter of lithic and ccramic artifacts that are scattered throughout the site area
along the odge of the terrace edge. No features were noted in the site area. Less than 100 sherds were observed on the site.
The ceramic assemblage consisted of plain gray warey, indentod cormugated shends, decorated black-on-white wares, and red

wares. The tomper of ceramic antifacts way cither trachyte and/or sand. The sherds observed on this site were too small and
therefore were unidentifiable as to type.

Forty or less lithic artifacts were noted on this site, The artifact assemblage consisted of secondary, tertiary, and microflakes,
The fithic material types represented on this site consisted of siltstone, white chort, Brushy Basin chert, butterscotch chert,
and quartzite,

The condition of the site is poor with erosion occuming throughout the site area. The »il throughout the site ana site area is
shaltow with limitad 1o no buried culiural material. The site is also situatod amongst a ¢learing that is devoid of vegetation.
Heavy equipment machinery associated with Frming activities was noted to the south of the site. It appears that this
machinery may have at one time cleared vegetation from the site area as limited to no vegetation is present on this site, but
vegetation was noted in undisturbod ancas Jocated to the southeast and west of the site. The farm machinery belongs to Stella
Badoni and family and the machinery are currently parked approximately 4 m (13.12 feet) south of the site.

This site appears to be a specialized activity area that may have functioned as a limited lithic reduction or ool procession
arca. In addition, the presence of the ceramics on this site suggests that possible food gathering- activities may have abso
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occurred on this site, It {s thought that this site may have been affilioted with farming activities as the location of the site
would make an excellent lookout of the ficlds in the valley below,

CONDITION OF SITE: Poor  Causes of distinbance: Natural erosion and clearin, g of vegetalion with farming machinery
for a curront parking area/storage area.

LOCATION OF SITE RELATIVE TO PROJECT AREA: The site is focated on the southem portion of the project area and

within the souther side of the 35-foot (10.67-m) wide buffer zane. This site is also situated out of but less than § m south of

the proposed canal 50-foot (15.24-m) wide right-of-way. The site is also situated about 25 feet (7.62 m) above the right-of-

way 85 it is situated on a terrace above the project arca,

EXTENT OF INVESTIGATION TO DATE: Survey recosds including site form, sketch map, and photographs.

RESEARCH POTENTIAL: The site may provide a limited amount of information regarding the localiregionn! peehistory of

the Gadiinhj arca.

RECOMMENDATIONS: Although the sitc appears to-be less than | m at its closest point from the edge of the proposed

canal right-of-way, the site is also located 25 feet (7,62 m) above the edge of the right-of-way. Given the clevation

difference between the site and the imrigation system, it is recommended that the proposed undertaking as cusrently designed

will have no cffect on those qualities and characteristics that contribute to the significance of the site. ‘Therefore, a

determination of no historic propertics affected be made for the proposed undertaking since the site can be avoided.
INTEGRITY: The site possesses integrity of location and setting. The qualities of design, feeling, materials, association,
and workmanship do not appear to apply.

and CRITERIA a-d: The site does appear (o represent o property which is potentially cligible for inchision on the National
Register of Histotic Places under criteria a, b, or ¢. It may be eligible under criterion d a5 a result of its research
potential.
EXCLUSIONS: The site docs not appenr to fall into categorics a-g, thus it docs not qualify as an exclusion. The site
docs meet the 50-year guideline.

SITE ASSESSMENT U/INDER 43 CFR 7.3 {Archarological Resources Protection Act): The site is of archaeological interest.
It docs meet the 100-year age requircment. It does merit protection under ARPA.

SITE ASSESSMENT UNDER AIRFA (Ancrican lndion Religiows Froedom Act): The site does not merit protection under
the provisions of AIRFA.

PROVIDE A SITE MAP (including site designation, north arrow, scale, recognizable featurcs, landmarks, and relationship
{0 project arca).

HOW CAN THE SITE BE REACHED? (See attached USGS map.)
QIHER COMMENTS (Ethnographic data, elc.): None
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General plan map, Site NM-H-15-21 (NNAD 09-208).
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APPENDIX B )
Historic Record of the Gad'li ahi Canal
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NAME: A Cultural Resowree Inventory of the Proposed Gad'iiahi Canal Irrigation System Modification: in
Gad'iiahi, San Juan County, New Mcxico.

LOCATION: Beginning of Line: 4079808 Northing, 700786 Easting
End of Line: 4082350 Notthing, 696086 Easting

SIGNIFICANCE: The Gad'iiahi canal is part of an integral pant of the Navajo history focusing on the economy
after the Navajo returned from Bosque Redondo post-1868.

DESCRIPTION: The Gad'iiahi canal is an open irrigation ditch constructed in 1880 by the Nawajo community.
Currently a portion of the canal remains unlined and is sl an open ditch. Recently, the castem portion of this
canal system was converted to & piped underground irrigation system. While the western half of this canal
remains an open ditch irrigation system. Head gates and infets arc some of the features that are focated
spotadically along the canal. Also noted along the ditch were several sieel and wooden walkway bridges that
allow for crossings across the open ditch.

HISTORY: According to Bailey and Bailey ((982) the Guadfiiahi canal was constructed in 1880. During the
1880s the canal system was maintained by the early Navajo inhabitants of the community. Bailey and Bailcy
{1982) indicated that numeroys irrigation canals were in cxistence and were utilized by the Navajo by the late
1880s before the government-funded projocts on the Navajo rescrvation in the 1890s, Local cihnographic
interviews recall that the first irrigation canal in this communily was dug manually by the Navajo community
members upon their return from Fort Sumner. Apparcatly the canal or dicch was only a short length. The ditch
was diverted south of the San Juan River and ran in a nosthwesterly direction from the presemt chapter house
location. The ditch diveried back into the river directly noeth of the chapter (Robert Ahkeab, personal
communication 2009). According to Bailey and Bailcy (1982) the Cudai Ditch was located 5.5 miles downstream
from the Shiprock School (possibly located cast of the present day Shiprock Chapter Housc). The Cudai ditch was
irrigating 8322 acres of land in 1903 and it was camrying a capacity of 13.55 cubic feet per second.
Sometime after 1920, the Bureau of Indian Affairs began assisting with invigation canal improvements by
installing head gates at the inlets of canals from the San Juan River. Further development entailed clcaring
potential fields with dozers along cither sides of the river. During the 1940s to the 1950s, Sam Ahkeal's iribal
administration took great stride in securing improvements and funther development of agricultural ficlds along the
San Juan River in conjunction with the development of the Navajo Dam. According to local history, the farmland
was possibly 173 its present size.
SOURCES:
Daitey, Garrick A., and Roberta G. Bailey

1982 Historic Navajo Qecupation of the Northern Chaco Plateau. University of Tulsa, Oklahoma.

HISTORIAN: Lénora Tsosie

HISTORIC RECORD OF THE GAD'IIAHI CANAL

PROJECT INFORMATION: The open ditch irrigation practiced by the farmers has served its usefulness and
now the community is striving to address conservation measures by employing a technologically modified
controlled irrigation system. The piped isvigation system will hopefully minimize the overgrowth of unwanted
thom and scrub brush along the canal, and also manage the water usage. Recent work on the Gad'iiahl irrigation
canal was conducted under Phase 1 of the Gad'ilahi irrigation canal system project (Yazzie and Cleveland-Mason
2005). Construction of Phase 1 created an underground segment of the Gad'iiahi irrigation canal system. Phase 1
construction occurred between 2005 and 2007, No information about Phase II, which is in preparation, is known
at this time. Phase 111 of the Gad'iiahi irigation canal system is considered the project discussed herein. The
project is entitled A Cultural Resource Inventory of the Proposed Gad'iiaké Canal Irrigation System Modification
in Gad'iiahi, San Juan County, New Mexico, which was conducted under the Navajo Nation Archacology
Depantment {NNAD) Report 09-206.
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APPENDIX D - CUDEI SIPHON OWNER’S MANUAL
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Cudei Siphon
Owner’s Manual

This manual contains a design and construction report and all operation procedures and
maintenance items required for operating the Cudei Siphon. Included are the following items:

Section 1 - an overview describing the siphon, legal description, and design criteria
Section 2 - discusses operation and maintenance of the entire system

Section 3 — discusses strategies for delivering water to Cudei

Section 4 - containing permits

Section 5 - contains manufacturers' technical bulletins for all material

Section 6 - contains tests conducted to ensure quality compliance during construction
Section 7 - contains contract specifications

Section 8 - contains as-built drawings

Ooooooon

Carefully read through and make sure you understand all steps before starting to fill, drain or
operate the system. Failure to do so can be dangerous, result in damage to the system, and
wasted time. Remember SAFETY FIRST.

Cudei Siphon Owners Manual Page 1 of 17-
Keller-Bliesner Engineering, LLC April 14, 2005



Section 1- Overview of the Cudei Siphon
1.1 Introduction

Prior to the installation of the Cudei Siphon, the Cudei Irrigation Project, an area consisting of
627 acres with 543 acres of crop land (NNDWR, 1998), diverted flow from the San Juan River
via a diversion structure constructed of quarry rock. This diversion dam was identified by the
San Juan River Basin Recovery Implementation Plan as an impediment to upstream fish
migration in the San Juan River, particularly the endangered Colorado pikeminnow and
razorback sucker. Hence, the diversion dam was removed on January, 2002, and replaced with a
21-inch PVC siphon which connected Cudei canal with Hogback Canal. As a result, water
supply for irrigation at Cudei is now diverted from the San Juan River via the Hogback
Diversion Dam.

Associated with the installation of the siphon were other projects to Hogback Canal designed to
ensure reliability in water delivery to Cudei water users. These projects included replacing
Hogback Diversion Dam with a new rock filled diversion, a trash rack at the mouth of Hogback
Canal, improvements to sluicing gates along Hogback Canal, modifications to control structures,
and various maintenance and repair projects.

Due to the installation of the Cudei Siphon, Cudei Canal operations have changed. These
changes include the need to order water from Hogback Canal, increased flow in the canal, and
greater available head. The operating procedures outlined in this manual deal with these new
conditions.

1.2 Cudei Siphon Route

The siphon begins at a point on Hogback Canal approximately 4,200 ft downstream of Jim
Canyon Siphon, commonly known as “second wash”. The siphon then crosses an existing 16-
inch oil pipeline owned and operated by Giant and continues 2,125 ft to the southwest following
aridge line. The siphon then angles southward and extends 2,854 ft, descending into the river
plain via a small gully north of field 311. During this stretch, the pipeline crosses a small
concrete ditch, agriculture land, two NTUA water lines, and Navajo route 364. The siphon then
crosses the San Juan River by heading 790 ft to the west. The river crossing is located on the
river where a small island divides the main channel into two channels. Once across the main
channel, the siphon heads 612 ft to the southwest to the east edge of the Cudei wasteway canal
where it crosses a secondary channel of the San Juan River. The siphon then extends 935 ft
parallel to the waste-way canal until it intersects with the old Cudei Canal alignment just
upstream of the wasteway canal. Then the pipeline runs 27 ft along the old canal alignment to
the outlet box. Total length of the pipeline is 7,343 ft. Table 1-1 details the various road and
utility crossings along the siphon route.

Cudei Siphon Owners Manual Page 2 of 17
Keller-Bliesner Engineering, LLC April 14,2005



Table 1-1. Road and Utility Crossings for Cudei Siphon Pipeline.

Crossing Cudei Siphon Elevation Top Distance Comments
Station Pipe of Cudei | between Cudei
Siphon siphon and
entity
Giant-Cizinal' 0+59 4,968.00 Oil pipe invert Oil pipeline ~30"
16" oil pipeline: 3.5 ftabove top | below ground
(see Section 4) of pipe surface. Call oil
company before
digging in area.
Shiprock 25+12 4,952.38 Canal invert 8" 2" concrete canal
Irrigation above top pipe liner
Number 9 Ditch
NTUA 6" water | 25+35 4,952.39 NTUA Pipe Capped siphon
line invert 10" above | pipe and cased
top pipe 6" w/ 1.5 cy
concrete
NN364 road 34+76 to 35+36 | 4,838.34 to Center of Sleeved pipe w/
crossing 4,838.07 Pavement ~5 ft 30" HDPE
(see Section 4) above top of culvert
pipe
NTUA 4" water | 37+92 4,835.74 NTUA pipe ‘Capped siphon
line invert 13 inches | pipe and cased
above top pipe 4"w/ 1.5 cy
concrete

! Giant-Cinizal Pipeline was bought by the Navajo Nation in 2002.

1.3 Cudei Siphon Legal Description

A 50 fi right-of-way for operating and maintaining the siphon has been secured for the Navajo
Nation Department of Natural Resources. This description slightly differs from the description
submitted to the Navajo Nation (Revocable Use Permit DATE) in order to cross highway NN

364. Following is the revised legal description for the right-of-way:

A parcel of land generally situated in Sections 33 and 34 , Township 31 North, Range 18 West,
and in Section 4, Township 30 North, Range 18 West, New Mexico Principal Meridian, Nava_|0
Nation, State of New Mexico, the parcel is described as follows:

Cudei Siphon Owners Manual
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Commencing at the corner of sections 3, 4, 33, and 34, Townships 30 and 31 North, Range 18
West New Mexico Principle Meridian, being a Bureau of Land Management stainless steel post
with brass cap dated 1995, from which the quarter section corner of sections 33 and 34,
Township 31 North, Range 18 West, being a Bureau of Land Management stainless steel post
with brass cap dated 1995, bears North 0[_] 02' West 2,640 feet; thence from said point of
commencement North 0[] 02' West 2,034.94 feet and East 1,153.70 feet to the point of
beginning:

A Right-of-Way being 25 feet on either side of the following centerline;

Thence South 47[] 12' 48" West 1,152.45 feet;

Thence South 52[] 07' 52" West 983.90 feet;

Thence South 38[] 39' 06" West 2,852.19 feet;

Thence North 89[] 10' 16" West 791.36 feet;

Thence South 45[] 11'48" West 611.29 feet;

Thence South 41[] 42' 39" West 923.64 feet, more or less to the North bank of an existing canal;

The above described Right-of-Way contains 8.40 acres.

1.4 Cudei Siphon Design

The siphon was designed based upon a flow of 18 cfs. This volume provides a unit capacity of
0.029 cfs per acre requiring a 42% peak irrigation efficiency for the project area. The pipe can
actually safely convey 24 cfs under upstream control, because the pipe was oversized to provide
surge protection to the pipeline in the event that downstream control ever occurred. Since the
siphon will operate under upstream control, the turnout structure was designed to limit the flow
to 24 cfs.

Presently, the siphon will operate under upstream control. This control scenario was chosen to
reduce large pressure transients in the pipeline and for minimum energy dissipation at the outlet.
The operating concept is that the pipeline will fill until it can deliver the desired flow rate to
Cudei Canal. Due to the great elevation difference between the Hogback and Cudei canals (153
ft) with most of the descent occurring in the upper reaches of the pipeline, the upper third of the
pipeline will operate under partially full pipe conditions.

The pipe was sized using the Hazen-Williams equation with a conservative constant of 140 for
PVC and assuming downstream control. Downstream control was used to size the pipe to reflect
all of the potential losses throughout the pipeline. The minimum diameter pipe for a design flow
of 18 cfs is 18 inches. This size of pipe causes elevated velocity at design flow, resulting in
higher magnitude pressure transients than desirable should downstream control ever be
implemented. As a result, the next diameter size of 21 inches was chosen to provide a greater
margin of safety.
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The maximum pressure encountered in the siphon is less than 20 psi, located at the river crossing.
Should downstream control ever be implemented, static pressure in the river crossing can reach
as high as 70 psi and approximately 44 psi will have to be dissipated at the outlet of the siphon
for a flow of 18 cfs. Installation of a valve at the end of the siphon for downstream control is

not recommended unless energy dissipation features are added to the outlet structure at the Cudei
canal.

1.4.1. Materials

The siphon consists of 21-inch diameter 125 psi PIP PVC pipe. PVC pipe was selected because
of the low pressure encountered in the pipeline, the inert properties of PVC in a corrosive
environment, the historic durability, the simplicity of installation, and the reduced costs of this

type of pipe.

Lengthening the life of the siphon was one of the primary design goals. To extend the life of the
pipeline as long as possible, non-ferrous materials were selected to avoid corrosion. Fittings
used for tees and elbows for the pipeline consisted of 21-inch diameter 125 psi PIP PVC
fabricated fittings manufactured by NACO Manufacturing Co.

Thrust blocks were constructed by pouring concrete between the pipe fitting and an undisturbed
trench wall. Minimum bearing areas were calculated and are shown on the as-built Drawings. In
addition, concrete weights were placed on top of the pipe in the river channel to prevent the pipe
from floating up.

All materials used for constructing the siphon were of new, first-quality manufacture, free from
defects and suitable for the intended use. Manufacture's names were used in the Specifications
for the purpose of establishing the standard for quality and general configuration. All material
used for constructing the siphon were inspected and approved prior to installation. Table 1-2
lists all the material used for installing the siphon. Cut sheets for all materials are provided in
Section 5.
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Table 1-2. Material used to construct Cudei Siphon

Item Location Manufacture Specifications
Welded Steel Grating | Hogback Canal McNicholes GW 3'x1'x1/8" epoxy
Check Structure
Slide Gate Hogback Canal Waterman 4-ft x 4-ft gate w/
Check Structure 8-ft frame
Crank operater
Canal Gate Hogback Canal Waterman C-10 24-inch wall mounted
Turnout
24-inch PVC pipe Hogback Canal Diamond Plastic 24-inch 125 psi PIP
Turnout
21-inch PVC pipe siphon Diamond Plastic 21-inch 125 psi PIP
21-inch x 4-inch PVC | air vents NACO Industries 21-inch x 4-inch fpt
Tees Tee. 125 psi PIP
21-inch x 4-inch Steel | air vent 22+16 Ford Meter Box 21-inch x 4-inch fpt
Saddle Tee Enamel coated saddle
with stainless-steel
band
4-inch air vents air vents Waterman CR101 4-inch galvanized
45 deg PVC elbows | elbows NACO Industries 21-inch 45 deg. 125
psi PIP
21-inch x 6-inch PVC | Pumpout NACO Industries 21-inch x 6-inch fpt
Tee Tee. 125 psi PIP
6-inch J-plug Pumpout Wellmaster Pipe and | 6-inch
Supply
90 deg PVC elbow Cudei Canal NACO Industries 21-inch 90 deg 125
psi PIP
Sluice Gate Cudei Canal Waterman 2-fi x 2-ft
Staff gauges Cudei Canal Stevens Water 2-ft

Monitoring Systems,
Portland, OR
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Section 2 - Operation and Maintenance of Cudei Siphon

2.1 Spring Start-up and Siphon Filling

Before startup in the spring, canal personnel should clean out the debris caught in the turnout
structure, lubricate the gates, check the air vents for debris, make sure the pump-out is closed,
scoop out the remaining sediment deposited in the outlet box, and clean out Cudei Canal and the
wasteway at the outlet. Regular inspection and maintenance of siphon components will ensure
both the longevity and the safe operation of the siphon. Neglecting maintenance items may lead
to damaging the siphon which can result reducing the life of the facility, causing injury or death
to personnel, and loss of time and property.

2.1.1 Filling Hogback Canal

Prior to filling Cudei Siphon, Hogback Canal should be filled and fully operating between Jim
Canyon Siphon and the spillway downstream of the Cudei Siphon turnout. Care should be taken
to either sluice out or clean out the sediment from the canal in this reach. Prior to filling
Hogback Canal, personnel should:

1. Inspect the check structure and turnout structure. Operate and lubricate the gates over
the full range of operation.

2. Raise the 4-ft inline slide gate to the top to facilitate sluicing.

3. Close the turnout gate to Cudei Siphon.

Once these tasks have been completed, Hogback Canal can be filled. Allow Hogback Canal to
sluice for a day prior to opening the siphon.

2.1.2. Filling Cudei Siphon

Once Hogback Canal is fully operating and has had time to sluice, Cudei Siphon can be filled.
Prior to opening the siphon gate:

Inspect and clean the trash rack of the siphon.

Inspect the air vents along the siphon route for proper operation.

Slightly open the J-plug on the pump-out for venting.

Open the 2-ft sluice gate to the wasteway at Cudei Canal.

Inspect Cudei Canal and the wasteway to make sure that the canal is ready to receive
water.

S

Read the staff gauge installed on the inline check in Hogback Canal and use Figure 1 to estimate
the potential flow which can be diverted to Cudei Siphon. To operate the siphon, the water
elevation in Hogback Canal should be set so a maximum flow of 18 cfs is achieved (a staff gauge
reading of 1.8-ft). To adjust the water elevation in Hogback Canal:
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1. Slowly move the 4-ft inline gate upwards or downwards until the satisfactory head is
achieved.

2. Check the water elevation upstream in Hogback Canal once the flow has stabilized to
ensure that there are no problems.

When filling the siphon, use the turnout gate to throttle the flow to the siphon. Measure the stem
opening of the gate and use Figure 2 or Table 2-1 as a guide to estimate flow to the siphon. To
fill the siphon:

1. Slowly open the 24-inch canal gate and set the gate so that a maximum flow of around
6 cfs is achieved.

2. Inspect all of the air vents for proper operation.

3. Inspect the pump-out and tighten the J-plug by using a wrench once water is visible in
the riser.

4. When water is flowing out the end of the pipe and to the wasteway, flush out the
siphon by slowly opening the turnout gate so that a flow of 16 to 18 cfs is achieved.
Let the line flush out for a period of time until the water coming out of the end of the
pipe appears to be free of debris and sediments and the outlet structure upstream of
the weir is cleaned.

6. Once the line is flushed out, slowly close the 2 ft sluice gate at the Cudei outlet until a
flow of 10 cfs is flowing over the outlet weir and into the canal. Use the staff gauge
mounted on the outlet box and Figure 3 as a guide. If problems arise during canal
filling, stop the flow to the canal by opening the sluice gate at the outlet and then by
closing the inlet gate.

7. Once the Cudei Canal is filled, adjust the turnout gate so that the maximum desired
flow rate is achieved. See Step 9.

8. Use the staff gauge installed at Cudei and Figure 3 as a guide in regulating flow to
Cudei Canal. Adjust the 2-ft sluice gate at Cudei accordingly until the desired flow
rate to the canal is achieved.

9. When throttling the intake with the 2-ft canal inlet gate, use a tape measure to measure
the stem of the gate as shown in Figure 2-4 and Figure 2-2 or Table 2-1 to estimate
the flow. Be careful to use the curve which corresponds with the staff gauge reading
at Hogback. If the gate is wide open, Figure 2-1 may be used to estimate flow to
Cudei. Be aware that debris on the inlet trash rack will reduce flow by as much as
30%.
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2.2 In-Season Operation

In-season operation should include monitoring water deliveries to Cudei Canal. Flows delivered
to Cudei should be checked each week and gates adjusted accordingly in order to conserve water.
Criteria for acceptable return flow from Cudei Canal needs to be determined by the Canal Water
User’s Association. Use the staff gauges and the appropriate rating as a guide to set the siphon
gates.

The best strategy for monitoring water deliveries to Cudei is to check the turnout gate located on
Hogback Canal daily and to inspect Cudei Canal at least once a week. Checking the flow
diverted to the turnout gate daily will enable canal operators to clean the trash rack and to note
water delivered to Cudei Canal by using Figure 2-2 or Table 2-1. Flow delivered should be
recorded daily to provide data for canal management using the form outlined in Table 2-2.
Weekly inspections of Cudei Canal will allow canal operators to assess the water delivered and
to make future gate adjustments.

2.2.1. Setting the turnout gate

When operating the siphon, the canal operator sets the turnout gate in Hogback Canal to the
desired flow rate using Figure 2-2 or Table 2-1. With the turnout gate set, the canal operator can
then adjust the flow to Cudei Canal via the sluice gate located in the Cudei outlet box (this task
may also be delegated to Cudeti farmers).

The following steps are used to set the turnout gate for the siphon:

1. Receive the water order from the Cudei Chapter Water User’s Association.

2. In order to deliver the water order, trash on the turnout gate must be accounted for. It
has been observed that trash will reduce the siphon intake by approximately 30%.
To account for the trash, multiply the flow order by a factor of 1.3. This adjusted
flow is used to set the gate.

3. Read the staff gauge mounted on the inline check in Hogback Canal.

4. Slowly adjust the turnout gate until the stem measurement delivers the adjusted flow

from step 2 as shown on Figure 2-2 or Table 2-1. Measure the stem from the top of
the hand wheel to the bottom of the nut as shown on Figure 2-4.
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Stem Measurement
(inches)

Figure 2-4. Location on gate stem where the stem measurement is taken to be used with Figure 2
or Table 2-1.

The following example is used to demonstrate this process. Suppose Cudei Chapter Water
User’s Association orders 13 cfs of water (Cudei staff gauge reading of 0.79 ft) for the coming
weekend. In this example, 13 cfs multiplied by 1.3 is 16.9 cfs. Therefore, when setting the
turnout gate, the gate should be set so that a flow of 16.9 cfs is diverted. By doing this, a
minimum of 13 cfs should always be delivered to Cudei even when trash is deposited on the
trash rack. Suppose in this example, a reading of 1.80 is observed on the staff gauge at Hogback

Canal. Using Figure 2-2 or Table 2-1, the turnout gate is adjusted so that a stem measurement
shy of 13-inches is achieved.

2.3 Maintenance

Once the siphon has been filled, siphon operation and maintenance should be fairly passive
throughout the season. Table 2-2 lists locations for system components while Table 2-3 presents
a maintenance schedule for the siphon.

Each day during operation, the trash rack over the inlet should be cleaned. The debris fastened
on the trash rack can reduce flow to the siphon by 30%. Because trash on the trash rack can
reduce flow by upwards of 30%, pulling trash off of the trash rack is like instantaneously turning
on a valve or a pump. For higher flows, this sudden increase in flow rate can trap air in the
siphon which eventually will sweep the air to the outlet causing large air gushers. To avoid this
problem, when cleaning the trash rack, use the following steps:
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L.

1. Measure the stem of the turnout gate from the top of the hand wheel to the bottom of
the nut as shown on Figure 4.

2. Close the turnout gate 3-inches.

3. Remove the trash off of the trash rack.

4. Slowly open the turnout gate back to the original setting at a rate of 1-inch per minute.

The siphon route should be inspected for leaks and other problems each month. The inspection
should include a visible check of all of the air vents and the pump-out. The siphon should be
sluiced for a hour each month. Periodic sluicing will help keep the siphon clear of sediments and
debris. A minimum flow of 16 cfs should be used when sluicing the siphon. Due to the
turbulence in the outlet box created by opening the sluice gate, sluicing should be monitored by
authorized personnel. When lubricating the gates, lubricate the gate over the entire range of

operation.

Table 2-2. Location of System Components

Component

Description

Location and (Access)

Check structure slide gate

48" Crank Shaft slide gate

Hogback Canal (just
downstream of Cudei inlet)

Turnout

24" screw lift canal gate

Hogback Canal

Air Vents (4 total)

4" air vents

1- 200 ft south of turnout
(follow pipeline corridor from
Hogback Canal)

2-2,000 ft south of turnout
(follow pipeline corridor from
Hogback Canal)

1- In Field 309

(foot- follow pipeline corridor
vehicle- through driveway of
homesite to East (by
permission only))

Pump-Out

6" access port

South bank of San Juan River
(1,000 ft north of Cudei
outlet, follow wasteway)

Outlet

24" screw lift sluice gate

Cudei Canal (past locked
gate)
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Table 2-3. Maintenance tasks for Cudei siphon.

Task Description Frequency
Clean trash rack | Clean inlet trash rack of debris daily
Inspect route Inspect siphon route for leaks or other problems monthly
Sluice Sluice out siphon through wasteway at Cudei monthly

Lubricate gates

Lubricate riser stems for the entire range of operation

every season or
as needed

2.4 Fall Shutdown

When shutting down the siphon at the end of the season:

1. Open the sluice gate at the outlet and sluice the siphon for 1 hour at a flow of 16 cfs or

greater.

2. Slowly close the inlet gate. Open the inline slide gate in Hogback Canal.

3. Inspect all air vents for proper function (all should be opening and sucking air).

4. When flow out the sluice gate has stopped, pump out the siphon via the pump-out
until the outlet pipe is drained of water. Only the last 20 ft of the siphon requires

draining.

5. Block the exit of the siphon by bracing a plywood board against the concrete wall
which houses the pipe. Keep the sluice gate open during the winter so that the outlet box

drains.
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Section 3 - Strategies for Delivering Water to Cudei

3.1 Purpose

Most canal companies regulate water deliveries to water users in order to optimize resources. By
controlling deliveries, more acreage may be served by existing canal infrastructure. As acreage
served by Hogback Canal expands westward, it will become critical to regulate water deliveries
to ensure continuous deliveries to all Hogback Canal water users. In addition, during times of
water shortages, having management practices established will ease the difficult task of
allocating a sparse resource.

To regulate water successfully, management strategies should be derived and approved by the
canal governing board, canal operators, ditch riders and a majority of water users. Canal
regulations should be established by receiving wide input from all of these entities, by relying on
documented data from system operations, and by tailoring regulations to fit a specific system.
Therefore, the purpose of this section is to assist water managers in establishing water delivery
regulations to Cudei Canal by explaining the system’s limitations, establishing monitoring
programs for data gathering, and developing general recommendations.

3.2 Cudei Siphon Limitations

Because the siphon has been designed to deliver water to Cudei Canal via gravity, it is affected
by the water surface elevation in Hogback Canal. This results in unsteady flow (flow which
varies over time) and will require continual adjustment to the siphon gate and continual cleaning
of the trash rack in order to deliver a steady flow to Cudei over any length of time. Therefore,
water delivery strategies should focus on delivering a range of flow rates rather than a specific
flow rate. To accomplish this, a target flow rate is determined and assigned as the minimum
flow rate. This flow rate is then multiplied by 1.3 (which accounts for blockage of flow by trash
on the trash rack) to determine the maximum flow rate needed to assure the minimum required
delivery. The gates are then set to divert this flow rate.

Since each end of the siphon is located on different sides of the San Juan River, monitoring the
siphon closely will prove impractical. Traveling from one side to the other takes a minimum of
20 minutes. As a result, an operator could spend half a day on just setting the gate correctly. To
improve the efficiency of regulating the siphon, management will have to train canal operators to
set the inlet gate correctly and will have to trust the local water user’s association in Cudei for
policing the flow delivered to Cudei. By training canal operators to correctly set the inlet gate to
a specified flow rate, delivering water to Cudei will be simplified and can be successfully
accomplished from the Hogback Canal side of the river. This training should include proper gate
operation, knowledge of system limitations, and familiarity of water users’ needs. Correct gate
operations are outlined in Section 2 of this manual. System limitations include the safe flow
capacity of both the siphon and the canal. Operating the siphon to meet users’ needs includes
anticipating peak demand periods such as weekends.
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Cudei water users’ should report to canal management as required on the effectiveness of gate
settings. This report should include the adequacy of water delivered, the amount of water
returned to the river, and any other problems observed during water delivery. Cudei personnel
can also be utilized to regulate flow into Cudei Canal by operating the sluiceway at the outlet
box. Periodic inspections should be conducted by management in order to be familiar with
challenges and to establish trust.

3.2 Recording Forms

In order to evaluate any system, record keeping is essential. Cudei siphon has provided a unique
opportunity to begin to monitor and to record daily flows delivered to Cudei since the trash rack
requires daily cleaning. If a daily record of gate stem measurement and staff gage reading is kept
by the canal operator, useful data can be generated to assist management and water resource
planners. Form 3-1 has been developed for this purpose. In addition, Form 3-2 has been
developed for recording observations at Cudei.

To use Form 3-1, the operator simply reads the staff gauge to the nearest 0.01 ft and records it in
the second column. The stem measurement as shown on Figure 2-4 is recorded in the third
column. If desired, the stem measurement for the inline check is inputted in the fourth column.
This measurement is taken like the stem measurement for the turnout gate. This measurement
might be useful in determining Hogback Canal flow downstream of Cudei turnout. The last
column is for recording the cleaning of the trash rack. Flows diverted can be determined later by
using the values in the second and third columns with Figure 2-2 or Table 2-1.

To use Form 3-2, the operator simply reads the staff gauge at Cudei to the nearest 0.01 ft and
records it in the second column. The third and fourth column is used to report whether or not the
sluiceway is opened and whether or not the spillway is spilling. This data can be used to
determine the effectiveness of the gate settings. Flows in Cudei Canal can be determined later
by using the value in the second column with Figure 2-3.
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Month:

Operator:

Form 3-1. Monthly Cudei Turnout Report
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Form 3-2. Monthly Cudei Canal Report

Month:
Operator:

Day Cudei Staff Sluiceway Gate Spillway
gage reading Measurement Flowing
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3.3 General Recommendations

To be successful, a water delivery plan requires development internally with input from all of the
players. As this system is new to most of the various entities involved, flexibility to the plan
over time is required. It would not be wise to set rigid governing guidelines without any
experience operating the new system. However, since the siphon is currently in operation, some
general guidelines will be given to provide a starting point. Current operations should be
observed and recorded to assist in evaluating these general guidelines and in development of a
lasting plan of operation.

The first recommendation is that only trained and authorized canal personnel operate the turnout
gate at Hogback Canal. Misuse of this gate can result in damaging both the Cudei system and
Hogback Canal. In addition, individual water users may not fully understand the demands on
Hogback Canal during times of water shortages or increased agricultural development.

The second recommendation would be for the water users’ association in Cudei to order a
minimum required flow for a future period of time and then have Hogback Canal personnel set
the turnout gate accordingly. Cudei farmers can then sluice at the outlet box if minor and
temporary adjustments are required. If greater adjustment is necessary, then a change in the
water order can be made to Hogback Canal personnel.

The third recommendation would be to keep accurate daily records of gate settings and general
observations of system performance. Documented data is a valuable tool when implementing
future regulations or allocating water resources.

The last recommendation would be to place siphon maintenance under the scope of work for
Hogback Canal personnel but directed by the Cudei water users’ association. This will keep the
association directly involved with management of this facility.
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