
COOPERATIVE BIG GAME STEWARDSHIP AGREEMENT 
FOR HABITAT IMPROVEMENT 

THIS COOPERATIVE BIG GAME STEWARDSHIP AGREEMENT for habitat 
improvement is entered into between Arizona Elk Society ("Cooperator") represented by -

- and the State of Arizona through the Arizona Game and Fish Commission 
("Commission") and its administrative agency the Arizona Grune and Fish Department 
("Department11

) (collectively "Parties" and singularly "Party") for the purpose of executing a 
Cooperative Habitat Improvement Project as detailed in the approved Habitat Partnership 
Committee ( .. HPC") Project Proposal 19-610 Deadman Mesa Tank Maintenance. The Project is 
located on Deadman Mesa, managed by the U.S. Forest Service (USFS), Tonto National Forest, 
Payson Ranger District ("Subject Property"; Exhibit A). 

WHEREAS, the Commission is authorized to enter into this Agreement pursuant to A.R.S. 
§ 17-23 l(B) (7); 

WHEREAS, said Subject Property provides mutual benefits to the Department, 
Cooperator, and wildlife, and it is the mutual desire of the Department and Cooperator to 
cooperate for the common benefit of wildlife and the public interests of the people of Arizona; 

WHEREASt the Parties agree that the goods or services provided by the Department will 
be used by the Cooperator for a public purpose as described herein, and that the benefit derived 
to the public as the result of such goods or services will equal or exceed the value of the goods or 
services. 

NOW THEREFORE, in consideration of the mutual promises and other good and 
valuable consideration contained herein, the Department and the Cooperator agree to implement 
the following described Habitat Improvement Project on the Subject Property. 

Project Description: 
The Cooperator, in coordination with the USFS will implement the Habitat Partnership 
Committee ("HPC") Project 19-610 Deadman Mesa Tank Maintenance. The strategy of this 
proposal is to provide reimbursement to clean and repair 10 dirt tanks. Tanks will be cleaned and 
repaired using heavy equipment with the dozer being no larger than a D7. The tanks will remain 
in the same footprint and existing clay soil will be retained in the bottom or set aside to place in 
the bottom to help retain water. This project will improve habitat for elk, white-tailed and mule 
deer in Game Management Unit ("GMU") 22. 

This project fits directly into the GMU's MFA as follows: Habitat: Priority 1 Issue: Water 
distribution in parts of the focus areas is lacking, primarily for mule deer. Recent fires have 
created problems with some of the perennial springs and water abundance is not optimal. 

The work is approved as routine maintenance of range improvements identified in a signed 
authorization letter from the U.S. Forest Service, Tonto National Forest, Payson District Ranger. 



A. The Arizona Game and Fish Department shall: 

l. Coordinate with the Cooperator toward completion of the approved 2019 HPC 
Project 19-610 Deadman Mesa Tank Maintenance. Reimbursement provided to the 
Cooperator shall be to clean and repair ten ( l 0) dirt tanks. That will in turn provide 
a reliable water source for elk, white-tailed and mule deer. 

2. Reimburse the Cooperator in an amount not to exceed, Fifty thousand ($50,000) for 
the implementation of HPC Project 19-610. Payments shall be made upon receipt 
of itemized invoices from Cooperator following a progress or completion report. 

3. Annually monitor and evaluate Project effectiveness and wildlife use during the 
term of this Agreement. 

B. The Cooperator shall: 

1. Complete the activities as outlined in the HPC Project Proposal 19-610 Deadman 
Mesa Tank Maintenance. Use reimbursement funding provided by the Department 
to complete the work by cleaning and repairing ten (10) dirt tanks. 

2. Provide all labor necessary to complete the Project. 

3. Coordinate with USFS and follow standards and guidelines and or permit 
modification guidelines. 

4. Be responsible for costs of materials and/or labor, including delivery, in excess of 
fifty thousand dollars ($50,000). 

5. Provide written documentation of all contributing project funding sources and 
amounts with detailed financial plan. 

6. Construct and install the project in accordance with approved NRCS designs, 
standards, and specification (Exhibit B) to the maximum extent practicable. 

7. Provide at least four (4) separate photos of the project's life. Specifically: prior to 
implementation (1], during implementation (uniform application and mixing 
process [2, 3]), and after completion [4]. Photos to be provided in completion report 
prior to invoicing. 

8. Submit itemized invoice to the Department for reimbursement of costs incurred to 
complete HPC Project 19-610 within three (3) years of the date of this agreement's 
last signature. 

9. Ensure Project is within cultural compliance and provide written authorization 
documentation from the USFS prior to receiving written Department authorization 
to commence work. 



10. Coordinate with the project proponent toward completion of a Project report, 
including GPS coordinates, maps, and photos, of the work completed at the end of 
each work season or by June 301ll of each year of the project. Also ensure that a 
Project Completion Report be submitted to the Department's Habitat Partnership 
Committee Program Coordinator within 30 days of the project completion and prior 
to the final invoice. 

11. Ensure that the Department and HPC's contributions are clearly identified in any 
promotion of the project including spoken, print, video, signage, or social media. 

C. The Department and the Cooperator mutually agree: 

1. To cooperate with each other and to ensure all Parties successfully and satisfactorily 
fulfill their agreed-upon commitments as set forth in this Agreement. 

2. That the Cooperator's approved proposal, HPC 19-610 is incorporated by reference 
as part of this agreement; however the tenns of this agreement shall govern over the 
terms of the approved application in the event of conflict or ambiguity. 

3. Work shall be completed and final invoice submitted within three (3) years of the 
date of this agreement. 

4. That unless otherwise terminated as provided herein, this Agreement shall extend 
for a period of five (5) years from the date of last signature on this Agreement. 
Project progress will be monitored and a final assessment of the project's 
effectiveness will be completed jointly by the Parties. 

5. Nothing in this Agreement shall be construed as obligating the Department in any 
contract or other obligation for the future payment of money in excess of 
appropriation authorized by law. 

6. Either Party may terminate this Agreement upon sixty (60) days written notice to 
the other Party. Upon termination, all work performed pursuant to this Agreement 
shall cease and Cooperator shall not incur any new obligations for the terminated 
portion of the agreement and shall cancel as many outstanding obligations as 
possible. The Department shall allow full credit to the Cooperator for the 
Cooperators share of any non-cancelable obligations properly incurred by the 
Cooperator up to the effective date of the termination. 

7. Notices: All written notices concerning this Agreement shall be delivered in person 
or sent by certified mail, return receipt requested, to the Parties as follows: 



For the Commission: 

Arizona Game and Fish Department 
ATTN: Kirby Bristow, HPC Coordinator 
5000 W. Carefree Highway 
Phoenix, AZ 85086 
Phone:623-236-7282 

For the Cooperator: 

Email: kbristow@azgfd.gov 

8. Modifications within the scope of this Agreement shall be made by mutual consent 
of the Parties, by the issuance of a written modification, signed, and dated by all 
Parties, prior to any changes being perf onned. The Parties are not obligated to fund 
any changes not approved in advance. 

9. Every obligation of the Parties under this Agreement is conditioned upon the 
availability of funds appropriated or allocated for the payment of such obligation. 
If funds for the continuance of this Agreement are not allocated or are not available, 
this Agreement shall tenninate automatically on the date of expiration of funding. 
In the event of such termination, the Parties shall incur no further obligation or 
liability under this Agreement other than for payment of services rendered prior to 
the expiration of funding. 

10. All work perfonned pursuant to this Agreement shall be in compliance with all 
applicable state and federal laws and regulations. 

11. This Agreement in no way restricts either Party from participating in similar 
activities with other public or private agencies. organizations, or individuals. 

12. This Agreement constitutes the entire Agreement between the Parties pertaining to 
the subject matter herein and accurately sets forth the rights, duties, and obligations 
of each Party. All prior or contemporaneous agreements and understandings, oral 
or written, are hereby superseded and merged herein. The provisions of this 
Agreement may be abrogated, modified, rescinded, or amended in whole or in part 
only by mutual written consent executed by the Parties. 

13. This Agreement is subject to termination pursuant to A.R.S. § 38-511. 

14. No ground disturbing activity shall commence prior to final approval of Department 
compliance documentation. 

15. All payments received by the Cooperator through this Agreement may be subject to 
federal and local income tax. Any questions regarding the tax status of payments 
should be directed to the Cooperator's personal tax consultant. 



IN WITNESS WHEREOF, the Parties hereto have executed this Agreement as of the last 
signature date below, and each person signing this Agreement warrants that he/she has the 
capacity and authority to execute this Agreement and consummate the transactions contemplated 
herein. 

APPROVED: 

By: 

APPROVED: 

By: ___ _,.., _________ _ 
Jim deV 
Wildlife anagement Division 
Arizona Game and Fish Department 

Date: 6 ~ ~-· l.,OZ,7.) 



EXHIBIT A 



EXHIBITB 
NRCS Besl Practices and Specifications for Benlonite Sealant 

CONSTRUCTION SPECIFICATION 
SD-521 BENTONJTE SEALANT 
1. Scope 

l. 

The work shall consist of applying and mixing bentonjte, and compacting bentonite treated soil TC<}Uired by 
the drawings and specifications. 
Material 
Bentonite shall be free flowing, high swelling, granular sodium bentonite. Bentonite shall be American 
Colloid Company, Volclay SG-40; Wyo-Ben, Envirogel-10; or equivalent. The bentonite shall have a free 
swell of at least 18 cc / 2 gm as measured by ASTM Standard Test Method D 5890 and shall meet the 
following gradation: 

Sieve Size 
10 
20 
200 

Percent Passing 
100 

60 - 100 
0-20 

3. Application 
Bentonite shall be applied to soil that is free of vegetation, trash, roots, frozen material, stones over four 
inches in diameter, or other objectionable material. Slopes to be treated shall be flattened to 3: I or flatter. 
Holes shall be filled with onsite compacted material. Surfaces shall be graded to remove irregularities and 
thoroughly tilled if necessary to reduce the soil to its native particle size. 
Bentonite shall be spread unifonnly at the specified application rate measured in pounds ofbentonite per 
square foot of surface area per lift thickness. The amount of bentonite per lift and the number of lifts shall 
be as shown on the drawings. 
The bentonite shall be unifonnly spread on the surface using a truck drawn spreader box, agriculture lime 
spreader, mechanized conveyor-fed material spreader box or other type of drop spreader approved by the 
engineer or technician. Broadcast spreaders are not acceptable. Pre-measured tarpaulins or cloths placed in 
different locations shall be weighed after spreading material to verify that the specified application rate is 
met. 
The bentonite may also be applied at the specified rate by distributing 100-pound bags of material in a 
marked grid pattern. Each bag shall be opened and the material spread evenly within each grid square, 
using hand rakes. 

4. Mixing 
Bentonite shall be thoroughly mixed with a rototiller, soil stabilizer or other similar mixing equipment 
approved by the engineer or technician. Small or medium sized tractor drawn rototillers are acceptable but 
self-propelled industrial rototillers are preferred. The rototiller shall be capable of digging to a depth at 
least equal to one compacted lift thickness. A minimum of two passes of the mixer shall be used. For the 
first pass set the mixing depth to approximately½ of the full lift depth, then reset the mixer to full depth for 
the second pass. The speed of the mixer shall be adjusted to insure complete and unifonn mixing of the 
materials. Bentonite may be incorporated with stockpiled material and then placed in the desired area or 
incorporated with material in place, such as the sides and bottom of the pit. 
To yield sufficient water content, bentonite shall be applied and mixed with a relatively dry soil, then 
watered, re-mixed and compacted. In certain instances it may be necessary to wet the soil previous to 
applying the bentonite to prevent the bentonite from "balling up". Conversely, it may be necessary to dry 
the soil to achieve the recommended moisture content. Practice runs are recommended with unfamiliar 
material to find the most desirable application mixing/(de)watering and re-mixing process. 
A plant or pugmill type mixer may be used to produce the required soil-bentonite mixture as specified. 
Heavy silts or clay type materials shall pass through a soil pulverizer or hammermill to precondition the 
soil prior to introduction into the mixing chamber. The mixed soil bentonite material produced by a plant 
mixing system shall be directly transported to the job site and placed immediately to minimize moisture 
loss. 

5. Compaction (Method Speclfication for Minor Structures) 
Thickness of the finished, mixed, and compacted blanket shall be eight inches except as specified on the 
drawings. The blanket shall be constructed in four-inch or thinner lifts with each lift containing a 



proportionate share of the specified rate ofbentonite per square foot of blanket (for example, add half of the 
bentonite to each four•inch lift of an eight•inch thick blanket). 
Except as otherwise specified on the drawings, the methods of compaction of each layer of the blanket are 
intended to achieve 90 percent of maximum density as determined by Standard Proctor Test, ASTM D698. 
Each bentonite treated soil layer shall have a water content sufficient to secure compaction. When kneaded 
in the hand, the mix must fonn a ball that does not readily separate when struck shatply with a pencil, and 
will not extrude out of the hand (as mud) when squeezed tightly. 
When multiple lifts are specified or required, the interface between the lifts shall be roughened or scarified 
a minimum of½ inch prior to placement of the next lift. 
Compaction adjacent to structures protruding through the soil bentonite mixture shall be compacted to a 
density equivalent to that of the surrounding mixture by means of manually directed power tampers or plate 
vibrators. 
Each lift shall be compacted by traversing the entire surface with not less than two passes of a pneumatic• 
tired roller exerting a pressure of not less than 50 pounds per square inch. A flat steel wheel roller exerting 
not less than I 00 pounds per inch of width of roller, or a vibrating compactor may also be utilized on non­
cohesive soils. Partially penetrating pad foot compactors, such as those found on landfill compactors, may 
be used on cohesive material or other suitable equipment approved by the engineer or technician may also 
be used. 
Compaction with a sheepsfoot roller or a track type tractor shall not be allowed. 
Except as otherwise specified on the drawings, a (minimum) 12 inch thick protective cover layer of soil 
shall be applied over the bentonite-treated blanket to protect the blanket from drying cracks. 

6. Bentonite Treated Linings for Waste Storage Applications (additional requirements) 
Except as shown on the drawings, the compacted lining must be at least 18 inches thick. Except as 
otherwise shown on the drawings, linings for storage ponds must cover the pond bottom and interior side 
slopes of the pond up to the design storage elevation. 
Except as shown on the drawings, the moisture content to achieve the most desirable impermeable 
compacted lining should be no drier than two percent above optimum moisture. Follow the specific 
moisture content requirements as specified for the project. 
Foundation preparation - If in-place material is not suitable for lining, the material must be excavated to the 
depth needed to place lining below final design lines and grades. 

7. Testing for Waste Storage Applications (additional requirements) 
Density and moisture content of the fill may be tested during construction by the NRCS inspector following 
the methods described in ASTM D698 and D1556 or equivalent. Tests perfonned by the NRCS inspector 
will be used to verify that the treated linings conform to the plans and specifications and not as a 
replacement for the contractor's quality control program. 
The contractor will be responsible for supplying adequate documentation to NRCS to certify moisture and 
compaction requirements have been met. Optimum Moisture, Maximum Density and associated test data 
will be furnished as described by ASTM D698, Dl556, D2167, or equivalent. 

8. Amount of Testing to be Furnished by the Contractor for Waste Storage Applications (additional 
requirements) 
Proctor curves - A minimum of one Moisture - Density (ASTM D698) Standard Proctor Curve and 
associated test data must be prepared and furnished to NRCS for each type of material lo be incoiporaled 
into the treated linings. 
Permeability testing for bentonite treated linings - At least 1 permeability test (ASTM D3385, D5093, 
D5094 or equivalent) on the completed liner must be conducted per acre ofliner, except the minimum 
number of permeability tests is 2. These tests must demonstrate that the pond liner, when full to the 
permanent storage level, will have a coefficient of permeability less than or equal to l XI 0-7 cm/sec. 

9. SAFETY 
Dust masks and goggles are recommended to be worn by all personnel on the site during bentonite 
application and while mixing for protection against bentonite dust. 



Slandatd 521C 

NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION PRACTICE STANDARD 

ARIZONA 

PONO SEALING OR LINING - BENTONITE TREATMENT 
{No.) 

CODE 521C 

DEFINffiON 

A liner for a pond or waste impoundment 
consisting of a compacted soil-bentonite 
mixture. 

PURPOSE 

To reduce seepage losses from ponds or waste 
impoundments for water conservation and 
environmental protection. 

CONDITIONS WHERE PRACTICE APPLIES 

This practice may be applied as part of a 
oomservation management system where: 
• Soils are suitable for treatment wnh 
bentonite. 
• Ponds or waste impoundments require 
treatment to reduce seepage rates and to 
impede the migration of contaminants to within 
acceptable limits. 

This practice has been determined to have no 
effect on federally listed species if installed 
outside of the designated 100-year flood plain. 
Additional determination of effect by NRCS and 
consuhation with the Fish and Wildlife Service 
may be required for installation Yt'ithin the 100-
year floodplain. 

CRITERIA 

General Criteria Applicable to All Purposes. 

Structures and/or facilities shall be designed on 
an indMdual bas,s to moot site conditions and 
functional requirements. They shalf be part of an 
approved and overall engineering plan for 
irrigation, drainage, wifdlife, recreation. channel 
improvement, or similar purposes. 

~gn and implementation of subsidiary 
components and/or stnJctures shall meet au 
applicable Natural Resource Conservation 
SeMGe (NRCS) conservation pracbce 
standards. The cnteria for the design of any 

NRCS F"Ntld Oflle. TKh Guide, S.Ctlon IV 

components not specifically addressed in NRCS 
practice standards or specification;, shall be 
consistent with sound engineering principles 
and/or manufacturer recommendation$. 

Laws and Regulations. 89ntonite traated soil 
liners shall be planned, ~gned and in8talJed to 
comply with all federal. State. Tribal and local 
laws, rules, regulations. laws and regulations of 
particular concern include th03e involving water 
rights, land use. pollution control, properly 
easements, wetlands, p,eservation of cultural 
resources. and endangered species. State water 
quality standards for seepage l088 shall be 
folfowed. 

The owner is responsible for secunng necessary 
permits and water nght:s. complying with an laws 
and regulatJons, and meeting legal requirements 
applicable to the ;nstallation, operation. and 
maintenance of this practice and associated 
structures. 

Design. Design and implementation of 
bentonite lined structures shall meet all 
applicable Natural Resource Con6el"Vation 
Sendce (NRCSJ standards. All intet:s, outlets, 
ramps, and other apputtenancu ~haJI be 
imstalled in a manner that does not damage or 
impair the proper operation of the liner. 

Ponds to be lteated shall be constructed to meet 
applicable standards for IRRIGATION PITS or 
REGULA TING RESERVOIRS (552), 
fRRIGA TION STORAGE RESERVOIRS (436), 
IRRIGATION SYSTEM, TAILWATER 
RECOVERY (447), PONDS (378), WASTE 
STORAGE PONDS (425J, WASTE 
TREATMENT LAGOONS (359), TROUGH or 
TANK (614), as appropriate. 

Bentonite treated soil tinel'S shaU be filter 
oompatible wi1h the natural foundation materials 
on which they are compacted according to 
Chapter 26 (Gradation Design of Sand and 
Gravel Filters), Part 633 (Soil Engineering) of 
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the Nltlanal Engtnaerlng ~ or an 
eqlMIIW INO(JnlzedlndUslry IIUll'Jdatrl. 

The miranum tnlcllne8s of lhe finished 
mmpaded lnet {as mNsured fJ6,pendlaJJsr 8D 
lhe flnJ:shed surface} 1h11 be 6 lnchm,. lNr.ller­
&aenl ahsll be CGtJttlnJcfltd In~ '8)18.r& .,,. 
tlnel conrplll(:IH th.lt:ilcnNs at Heh lndMt1ual 
layer Bnalf It« exceed six tndJes. end fNldt 1&)9T 
shsJI bs awnpar::Md lNPlan! the Mm la)'l!r '8 
plll,OBd. 

The benronlla shaD be a ICldlum bentllnllll wflh a 
free &wah or at leaat 22 macera as meBIUt'ed 
~ ASTM Standard Tau Mei1hod 05890, ..-a 
lalcnJIDfY tuta IJllng O!her ben!rri1s types are 
medfordeugn. 

When lsbaratay permeldJlty tea.ta a111 required 
to dl!lermlne applk:allon 1a1es.. lhe rast9 ahal be 
pe,tonned utlng betttonllt oa lhe wna qua11y 
and 1lnenns as Chat propoaed for uae. 
Labcwatary pe,meetMly leSllng to dHelTJM'Wt 
applcaion 1818a anel #JntN .ltli:lcness Bhal be 
lfHIJnd for agr1cutwe WB&fe BlDt'alge. 

For protecdon against benmnle du&.t. peraannel 
an Bite dlling benlcwte 8A)lca1tan and nixil'V 
ahall Mt.11' a malk and gogglea. Plolllldons d 
s'9o be made to mnmfze off-alts dust. 

Sci~ SoM p,openJessh6# meet the 
fatlmw,g~ 
1. t.lnlfi«J Soll~ MMt& ~ 

c:an be used•~ as a t11/HN11tent ML. 
SM, SC. GM and GC. C~ aotl 
mtJtll hlW9 ,».5f),r, hs. 

2. IMJ81e ti» aa.ill 1118 cfsssed aa SP, SW, SP. 
SAi (andoNter duB# ~flon.lJ GP. GW. 
and hctufaa bfNt'Dt::k. a aall COIJlidnlng tlrte• 
may blNs Io be tntnsponect to fl» UI!. 
~ ,a lhen mtnd lti'ft th& aolJ ro IDtm a 
•sling~ 

Stnce ~ ta expensive at some loc8mJa 
In Arizona. an cwalual'aJ af tt>e co.st at addlllonBJ 
bMan/frt versus ftte coat af tntttBpalfflg tJner­
grat,,,a .soNro the ue should be made. 

Cribda Appkahla To W_.. tmpaunclrneft!a 

Ontgn.. Daa.tgn at blantarile tnHll'aCI IOI llnet1 
forwasae ~ lhall be In accontsnce 
With NaUonal Engineering Hsndboak Serles. 
Pat 651. Agrta.Gurat ~ Managemenl Aeld 

Handtiaak, Chapter 10 (Agrlcultfnl Wuta 
MsnsgementS}'lfem Compcw!Mt~. 
Appendilc 100 ,~ Oealr,t. and 
Comlfructlan ~ and/Of' In campll&nce 
wMIJ sppllt:sbltt Bl81B and locsl f8GIU10,Y 
requltements. In the ab/Jenmoldfttded 
labatatoly lll!Jling and~.~,_, 
and IJner lhk:lmeas B1UIJt be N sbolilll'I bfHow. 

Uner ""'8eUDn. lhe II& BhaD be pro1aded 
against dSYCCSClan aaddng. bust scdott, the 
effads of watar aurfaca fll.H2U&'11Gna, W8V9 
action, al.If ace ero8'an. .-aa.lan tram pipe lnle!a, 
ag)taaon equlpmsn&. antmu. or aama lnstBlled 
tlrough 1he IIIW. Proeec:dlle meaaurea tJhaO be 
designed lnlD the syalem to prot.ect 1he llner for 
1hase casm.. A.a a minimum. a1 least a Inches of 
IOil CXMIII' "'811 be pf aced aver the aoll-banlonlle 
liner. 

Crlbtfta Applc:able To ftond!I 

Appllcallon Rate. For panda, fn Iba ab1en0e d 
labDndocy te:913 or tefd perfarmsnce data on 
ao111 similar to those to be U&arect, 1he mlrwnum 
appUcadon of finely ground betuc."'8 per 1-h:tl 
1lickness of conatructad Uner 1h11 be: 

PeM>u&Sal 
Oas on 

Oays 

Application Ra1B 
lbJ 

0.345 -0.3'80 

0.375-0.385 

o.soo -0.615 

a.m-0..100 

Unar Tllldffln1. ~ the ablence at mare 
dstslted taa.llng and~. Mner 1ltine8a 
lhall be accon.11ng ro 1he falOM'U tallte: 

WB111r0epll UnerThk'Meu 
creeu ,-___ ..... 

BorleM. 6 
a.1-16 12 
16.1-24 18 

24.1-30 :u 
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Investigations, Surveys and Design 
Criteria. Documentation requirements w,H be as 
outlined below. in addioonar to the 
documentatron requirements of the pracbr;e 
components used in the system. 

Make a preliminary site assessment or 
reconnaissance to determine if the practice is 
feasible, considering the field or system layout, 
soils, crops, topography, water supply, and may 
molude: 
1. Soil borings, geological site mvesbgaf.ton or 

so,7 su1Vey, depending on existing site 
conditiolls or scope and complexity and to 
determine foundation materia(s or conditions 
or soil limitations (Soil dassdication by the 
Unified Soil Cl~sification Sy:stem). 

2. Uning material selection, or altematives. 
3. Verify appropriate state laws for permitting 

and notify landowner of hi:slher 
responsibilities. 

4. Verification or certification of used materials 
(if any). 

To adequately plan and layout this practice, a 
detailed topographic survey is required, that 
adequately details: 
1. Site topography, as needed to show the 

practice and component layout, physical 
features of the site {field boundaries and 
slope), including exrstmg featul'Nlpraclices, 
ground elevations (slopes), location of any 
utilities or markers, etc. 

2. Profiles and cross sections, as required to 
determine location, material 
quantities/sources, etc. Survey shall extend 
100 feet {minimum) beyond the limits of the 
proposed lining; 

3. If applicable, a permanent benchmarlc(s) may 
be ~ and described. Preferably, the 
elevations and coordinates should be based 
on a local (assumed) or coordinate syatem 
(State or grid) and clearly stated on the plan. 
Datum may be ,n the form of Northing and 
Easting coordinates or Longitude and 
Latitude. 

The desgn of a practice is the application of 
Field Office Technical Guide practice standards, 
and using experience and judgment in the 
development of a solution to the problem or the 
objective. All computations and decisions made 
during the design of a practJ<XJ are to be 
checked by another qualified indNidua/ and 

NRCS Field Office Te<:b Guide, Section IV 

appropriate notations made. Design 
computations, calculation:, or analy:sis shall 
meet the following criten"a: 
1. Determine the sae, type and lining material 

properties (thickness). mcluding foundation or 
subgrade preparation requirements. 

2. Include e&limates of earthwork, pipe, fittings 
and appuffenances, concrete, vegetative 
components, etc. 

3_ Subsidiary and applicable components shall 
be designed in accordanoe with applicable 
conservation practice standards (i.e., 
pipelines shall meet the requirements of 
Conservation Practi<XJ 430 - Irrigation 
Pipeline. etc.); 

lnstallatlon and Basis of Acceptance. For 
construction that does not meet State, OSHA, or 
Tribal criteria or requirements where deficient 
construction materials wem used, NRCS may 
consider a waiver requesl for approval of 
cons/ruction after it has received a ~ned and 
sealed construction and/or material eKemption 
from a licensed engineer. Required exemption 
shall be for inslallation of materials that do not 
meet minimum quality criteria as found in 
applicable Standards, Specifications, ASTM's, 
AWWA standards, etc. 

Contractors performing work under thkl practice 
shall abide by all Federal, State or T riba/ laws or 
criteria, and must be lioensed by the state DWR 
or board of technical registers where the worlc is 
being implemented. 

CONSIDERATIONS 

Aattenflg the slopes of ponds or waste 
impoundments to facilitate eompactive efforts 
during construction should be considered. The 
stair-step method of construction as outlined in 
National Engineering Handbook Series, Part 651 
{Agricultural Wa:ste Management Field 
Handbook), Chapter 10 (Agricultural Waste 
Management System Component Design), 
Appendix 100 (Geotechnical, De~gn, and 
Construction Guidelines} may be considered in 
ieu of slope flattening. 

A protective compacied soil cover (minimum 6-
inch) should be considered for protecting the 
soil.<fispersant bentonite liner for ponds. 
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Consider usmg a flexible membrane liner for 
sites that have water depths greater than 24 
feet. 

Consider fiDrng pond with water alter 
oonstrucbon to prevent desiccation. 

Consider weather conditions such as wind and 
precipitation when planning construction. 

DfNslgn altemative:s presented to the client 
should address economics, ecological concerns 
and acceptable level of risk for design criteria as 
it relates to hazards to fife or property. 

PLANS AND SPECIFICATIONS 

Use Arizona standard drawings to the extent 
~ible. These may be supplemented by 
addmonaJ drawings <X spec;fication notes on the 
drawings to provide full ;nstaflalion instructions. 

Constroction plans shall mclude a(I components 
needed for the ~fe operation of the proposed 
improvements such as railing, fencing, or 
warning signs as appropriate. The plans shall 
address operations near existing uftlities, trench 
excavations and any other dems related to 
construction of the structure that may pose a 
safety risk to those ,nvolved. 

Development of plans and specifications for 
bentonite treated soil liners for ponds and waste 
impoundments will be guided by the National 
Engmeering Handbook, Part 650, the 
Engineering Field Handbook. Chapter 5, and 
shall be in accordance wdh lhe National 
Engineering Manual, Parts 541 and 542, shall 
be prepared for specific field site, shall be in 
keeping with this standard and shall describe the 
requirements for applying the practice to achieve 
its intended pwpose. Plans and specifications 
shall include such drawings, specifications. 
material requirements, quantities, construction 
requirements, equipment requirements, and 
other documents as are necessary to describe 
the work to be done. As a minimum. the plans 
and specmcations shall provide the fo/lO'Ning: 
, P~ct location map, including section, 
township and range, North arrow, 
cooperator/owner acknowledgement and 
certification &gnature blocks, engmeering job 
class (cover sheet}; 
• Ref9rences that the owner/cooperator are 
re:sponsible for all pennits, right8--of-way, 
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easements and the contact, coordination and 
location determination of any existing utilities or 
clearances (buried utility dis<:laimer); 
• If applicable, a map showmg the location of 
the practiceM or system in reference to a 
known or established benchmark or reference 
p01nt wdh the location, description and elevation 
clearly shown. TopographiGal featur~ and/or 
controls shall be shown. showing tie in with 
existing or other planned practices; 
• Field surveys and notes. soil investigations or 
geologic soil boring locations and soil 
classificatrons, earthworl< or material 
estimeteslquantities (if applicable}; 
• Overall system pfan view (i.e., layout of the 
containment structure, ool/ection poin~1 water 
transfer locations or pipelines, and topography 
of the site; required liner propetti(M including 
details of the type and quality. cushion or 
padding materials, and pipeline materials; 
location and cro:ss section of facility and liner 
showing dimensions and location of anchoring 
trenches, vents, depth of colt'er materiaf and 
maxmum storage depth of water or waste; 
$f)8Cial foundation or subgrade preparation and 
detatls, including tolerarwes on smoothness of 
the finished grade; details of liner installation, 
seaming requirements, and requirements for 
attachments and appulfenanc.s: quality control 
testing; fence and signage requirements, if 
required; vegetative requirements; 
constructionfmstallation criteria, State and 
Federal [OSHA) safety requirements, etc.), type, 
quality and quantity as necessa,y; 
• Sufficient sectional, dimension or detail views 
of-all system (;Omponents and appurtenance.s 
(inlet and outlet pipes; method and details to 
p<otect liner including soil cover requirements; 
structural details, if required; drain and vent 
location and details; quality of materials; etc.) as 
required, for proper system functionality; 
• Use Arizona Construction and Material 
Specifications for each item of worlc and 
material, as applicable and available. Additional 
specifications may need to be written to provide 
full material and instaNation instructions. Fill in 
blanks and add or delete items from the 
specificaflcns to make them fit the job as 
needed. 

All designs completed by non-NRCS pe~onal 
shall meet minimum State /icem,ing board 
requirements and NRCS requirements and 
criteria as outlined in the General Manual. the 
National Engineering Manual (including Arrzona 
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Supplements), and the National Engineen·ng 
Handbook. 

ONCE ALL PARTIES HAVE ACCEPTED AND 
SIGNED THE PLANS AND SPECIFICATIONS, 
NO CHANGES SHALL BE MADE TO THE 
DRAWINGS OR SPECIFICATIONS WITHOUT 
PRIOR APPROVAL OF NRCS. 

OPERATION AND MAINTENANCE 

A plan for opera hon and maintenance (O&M) of 
the liner and structure, specdic to each sHe. shall 
be prepared and revtew9d with thtt landowner, 
cooperator or rndtvtdual responsible for 
operation and maintenance and shall be 
commensurete with the size and complttxity of 
the project. The pJsn shall be consistent with the 
purposes of the type of liner chosen, intended 
life, safety requirements and design criteria. It 
shall dowment needed actions, 111clud1ng 
reference to penodic mspecbooa and the prompt 
repa,r or rep~t of damaged components. 
and should provide specific instructions for 
operating and maintaining facilities to ensure 
they function properly. 

Mainlenance activities required for this practice 
consist of those operations necessary to prevent 
damaging the treated soil liner. This includes. 
but 1s not limited to: 
• excluding animals and equipment from the 
treated area, 
• protection of the liner during initial filling, 
agitation, or pumping operations, and 
• repair of disturl>ed or eroded areas. 
• Design capacity and liquid level of the 
structure. 
• Periodic inspection of the following: 

• Visible polfioM of the brier for tears 
punctures. or other damage; 

. L.mer interface wrth inlets. outlets, ramps, or 
other appurtenances for damage: 

• Liquid feveJ in the structure, 
. Ballooning of the liner indicating presence 

of 'J88 beneath the liner. 
• Appurtenances such as trash raacs. OCJtlet 
structures, and valves shall be kept free of tra&h, 
debris. foreign materials or blockage and 
replaced wnen needed to prevent clogging of 
outlet and overflow p1~ 
• Erad1c;ate or otherwise remove all rodents or 
burrowing animals that have or may potentially 
damage any part of the delivery or appHcation 
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facrnties. Immediately repa1r any damage 
caused by their activity. 
• The practk» should be inspected periodically 
and especially after storm events to detellnine 
whether dis functioning properly or if repairs a,e 
needed. 
• Immediately repair any damage resulting 
from vandalism. vehic~. or livestock. 

REFERENCES 

• Quality Assurance and Quality ControJ for 
Waste Containment Facilities. EPA/1600/R· 
g311a2, September 1993. 
• ASTMD5890 
• NRCS. Naoonal Engineenng Handbook -
P81f 633, Chapter 26. 
• NRCS, •Agncultural Waste Management 
Field Handbook .. , National Engineenng 
Handbook, Part 651. 
• National Engtneering Handbook • Part 650, 
Engmeering Field Handbook, Chapter 1 - . 
Engineering SurveyB; Chaph,r 3 - Hydraulics; 
Chapter 4 - Elementary Soils Engineenng; 
Chapter 5 - Preparation of Engineering Plans; 
Chapter 6- Structures; Chapter 10-
Agncuftural WB8te. and Chapter 17 -
Construction & Construction Materials 
• National Engmeenng Manual, Part 531 
Geology 531.31, USDA, Natural Re80Urce:s 
Conservabon Servtee 
• USDA-NRCS, TR--62 Engmeering Layout, 
Notes, Staking snd Calculations; 
• General Manual, Trtle 420-Part 401, T1tJe 
450-Part 401, Title 190-Parts 410.22 and 410.26 
• National Environmental Compliance 
Handbook 
• National PlaMing Procedures Handbook 
• USDA NRCS, Engineering Design Standards 
- Far West States 
• National Cultural Resources Handbook 
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