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INTRODUCTION 
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I 
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I 
I 

This addeqdum is based on procedures established for application of 
the Water Resources Council's Princip1.e~ and Standards to imp1.ementa- 
tion studies in process. 

I The Wickenburg Watershed work plan was developed using 1972 installa- 
tion costs, a 5-112 percent discount rate, and current prices for 
values other than agricultural products in the evaluation of the pro- 

I ject structural measures. 

Part 1 of this addendum shows the effect of evaluating the structural 

I 
measures using current installation costs and the current discount 
rate. 

Part 2 of the addendum displays the effects of the selected plan as 

I evaluated for each of the separate accounts - national economic develop- 
ment, environmental. quality, regional development, and social well- 
being. Values for costs, prices, and rates are those of the work plan. 

I Part 3 of the addendum displays an abbreviated alternative plan developed 
:o emphasize environmental quality. Bases for costs, prices, and rates 

I 
are those of the wqrk plan. 

I 
I 
I 
I 
I 
C.. 
/ 



ADDENDUM 
Wickenburg Watershsd, Arizona 

Discount Rate Comparison 

This shows the effect of evaluating the structural measures using 
a 5-718 percent discount rate, 1973 installation costs, and current 
prices for values other than agricultural products. 

Average annual costs, benefits, and the benefit cost ratio are as 
follows : 

I. Average annual costs are $24,600.  

2 .  Average annual benefits are $37,640.  

3. The benefit-cost ratio is 1.5:l.O. 



SZLEePED A L T m T L V E  
WTIONAI EMACMTC D L E L O R ~ T ~  A C C O m  

Wickenhug Watershed, Arizona 

Components M e w s  of m e c t s  &' 13-nents 
---Dollars--- 

Beneficial Eects: Adverse Effects: 

A. The valne to users of increased A. The value of resources required for a plan 
Zi 

oatputs of goads aad services 

E 
c+ 1- E'lmbater ret-ng structures and 

I. Flood -ion 
N 

35,510 pxpelines 

r 
F r o ~ e d  installation 
PmJect administration 
o m  

T O W  henefiria effects 35,570 
Total adverse effects 

Ket benefxcxal effeets 

IJ' Aperage 8nmral. effects 

w = - = m = = = m w m = n = - = - -  

Measures of Effects - - - Dollars - - - 



Components 

Beneficial and Adverse Effects: 

A. Areas of natural beauty 

SELECTED ALTEmTIVE 
ENVIRONMENTAL QUALITY ACCOUNT 
Wickenburg Watershed, Arizona 

Measures of Effects Components Measures of Effects 

1. Reduction of floodwater and B. Quality consideration of 
sediment damage to 110 water, land, and air 
residential properties will resources 
provide opportunities for 
improvement of property 
including homes, yards and 
surrounding areas. 

2. Acres of land flooded by the 
100-year frequency storm will 
be reduced frm sixty-nine 
acres to ten acres. 

3. Flood plain management and 
zoning will prevent jn- 
creased floodwater and sedi- 
ment damage. Green belts, 
park and open space develop- 
ment wlll be encouraged. 

4. Land treatment measures will 
increase vegetative cover on 
32,150 acres. 

1. Sediment deposltlon from 
the watershed vlll be 
reduced by 4,300 tons 
annually through the land 
treatment measures and 
structural measures. 

2. Erosion in the upper por- 
tion of the watershed will 
be reduced from 1.00 ton 
per acre per year to .94 
ton per acre per ye&r when 
land treatment measures 
are installed. 

3, Density of ground cover 
m l l  be increased by 3.5' 
percent when ~nstallatlon 
of land treatment measures 
slow the flow of flood- 
waters. 

4. Water quality will be im- 
proved when the average 
suspended sedlment concen- 
tratlon of the fl9w in the 
watershed is reduced from 
20,000 ag/l to 18,600 %/I. 



I Components Measures of Effects Components Measures of Effects 

I oeriod istimated t o  be life food andveeetative 

w i l l  provide isiands of 
vegetation and open space 

structures and outlet 
pipelines are installed. 

I proportion of perennial ject.  

structural works and for the 
flood pool. 



SELECTED ALTERNATTVE 
F%GIONAL DEXELOPMENT ACCOUNT 
Wicltenburg Watershed, Arizona 

Components Measures of Effects I;l 
Components Measures of Effects Y 

State of Rest of State of Rest of 
Arizona Nation 

Income : - - Arizona Nation - Dollars - - - Income : - - - Dollars - - - 
Beneficial Effects: : 

Adverse Effects: 

A. The value of increased output of 
F - A. The value of resources can t r i -  goods and services t o  users re- 
3 siding i n  the region buted from within the region 

t o  achieve the outputs ru 
c 1. Flood prevention 35,570 -- L Floodwater retarding 

structures and pipe- 
l i nes  

. . . , Project in s t a l l e t ion  3,180 
h o j e c t  administration 

15,290 

o m  215 1,275 
1,160 0 

Total beneficial  e f fec ts  
Total adverse ef fec ts  4,555 

.~ . 16,565 

Net beneficial  e f fec ts  31,015 -16,565 

Average annual effects 
Marcn 1974 

- 



A. Increase i n  number and 
types of jobs 

SELECTSD ALTEFNCITIE 
REGIONAL DEVELOA3EITI ACCOUNT (Continued) 

Wickenbug 'datershed, Arizona 

Measures of Effects Components 
State af  Rest of 
Arizona Nation 3nployment : 

A. Decrease i n  number and 
types of jobs 

1. Employment for project 11 semi-skilled -- .. c o n s t m ~ t i o n  jobs for 1 year 
a' 
1 
ct 2. Ihployment fo r  project 0.2 permanent -- 
N OM?& semi-skilled job 
u 

3. bploymnet i n  service 17 semi-skilled -- 
and trade a c t i v i t i e s  jobs fo r  1 year 
induced by and stem- 
ming from project  
operation 

Total beneficie  effects 28 semi-skilled -- Total adverse e f fec t s  
jobs for 1 year 

@.leasues of Sffects 
Scate of Rest of 
Arizona Nation 



SELECTED ALTERNATIVE 
REGIONAL DZVELOPMENT ACCOUNT (Continued) 

Wickenburs Watershed, Arizona 

. .-. 
ment adld maintenance ana i m -  

A d v e r s e  Effects: 

March 1974 



Components Measures of Effects 

Beneficial and Adverse Effects: 

A. Real Income Distribution 1. Create 28 man-years of semi-slrilled employment. 

2. Create regional qincome benefit  distr ibution of $35,570 flood damage reduction benefits 
bv income class as follows: 

Less than 3,000 
3,000-10,000 
More than 10,000 

3. Local cost t o  be borne by region t o t a l  $4,555 with distribution by income class as follows: 

~~~- 

suPply and damage f r o m  sewage ove;flow and resultant healtb hazards. 

of flood damaged property can be used f o r  other community purposes. 

The realization of these flood damage reduction benefits 
w i l l  occur i n  the town of Wickenburg since the  benefited . . 



ABBREVIATED ENVIRONMENTAL QUALITY PLAN 
! 
I 

WICKENBURG WATERSHED, ARIZONA ! 

MARCH 1974 

OPPORTUNITIES PLAN ELEMENTS OBJECTIVES PROBLEMS COMPONENT NEEDS 
I 

ENVIRONMENTAL EFFECTS 

i 
I 
I 

- i 
i 
i 
i 

Conrfruct S-ez and Svnnycme flwdvaier I - =- 
=er==ding r*m=fur== fa &we flooding a. I I )  b *ro.-cl in *= "*ban area 4. 
69 aclan. t l o d  -8s on 69 aaer. 

2 )  Prrnidz area. of open spiEe and seen belrs m "man area 
devices in ihe umer 

bPTruCf 5 w y C O v e  SfT~Ctnre vtfb 3 S C T ~  by use of f l w d  Plain  manasemen= pro%rsm. 
Flooding in WlFLe"b"rg w e t  sediment pool 3) mrme vzrua, * d i m  of rbe -per s,stershed 4 redvcing 

1 the n b e r  and =*en* oi rau and eradin$ areas. 
PTaYide avppiQenta3 uai.r far ?he "el 
sedkne pml by iastdliog * 1 4) PlDVidP an nmatvral vie" fro. 10 h-. by unsrrucrlrm of 

the iloodrarar lerarding ncr"c%"res. 
well. 5 )  Plovlde vanem in the l a d  landsrape by having s rhree 

acre p e m e n i  Peal at Lbe sunngcove *lee. 
heiccelernte rechn*ca1 assistance. 6) arsura an ~ a r a - ~ d  green belt mar =he renter ai U l c r e p  

lnafall 2 siociraier pm2a.. 
bvrg by peiserai- 50 acres vi mesquite alone Sols Wash. 

j 7) Prauide a natural a r a  a* b a t 7  rm the south Bide a* 

In.tall 20 wildlife satering a.uicen. 
Wickburs by deueloP5nS ngveertrrlon on the '1 acres uo& 
*e reseruoirs. 

8 )  iilfer the narvral iandscqe of the rangeland In Lhe -Per 
bsral l  2 wel ls .  by consrmcnn$ varerspreadern ro dirrribure 

cInpiete ran$* e l a s  on *0,600 ncrer Of 
wafer *"ex lliO acre*. 

*O pereenr oi rangeland rangeland. 
9 )  PTwzae a Sharp canrrarr a* the darsirrs during d * 

diaiely iolloulns crmsimcrion beiveen the natural in& 

m e  seeding af 8b0 ~ r e s .  
scape and the cnnrrucrion nirea. 

by planrins Small grain 

Enstall uarerspreadilip ~ y s f e s  on 6&0 
1 

a=rsS. i 0UU.m CONSm-ION IIP WTW, AW AIR 

~l~~~ IO acres of unasCape pianfinas i I )  wd"- rhe -dineoi fhe ~a~~~~~~ 

in wicLenhlrg. 
I RiYex by ab~ur 5000 toas per ).ear. 

/ 2 )  Beduce s e d a n %  and debrio deposirion on 69 acres of -ban 
land. 

Be-eascace d l  area= *i==u=bed by con=rruc- ! 3) *auce rare ia acceptable levels 0" 100 aerea of . &prori.aiely 300 acres) seuers erosion. 

DevI1De YePetaZlYe Plan on areas Purchased 
4) Increase n5r and rarer p . l l u r i o  duiin% the fa= year 

for rrmsrmcrion Of floodwater retarding 
eansfruction gerioa. 

Nainiaill rind enhnncc Deferiarafien a* "ildlif* Increase quaofify of 
' 

5, xIdure th. -uni Of *as= raised by Lraffic in Uicknb"r$. 
rrrvErvrer (Approx-rely 4, acres) - -- - stresszng uildllfe hablrai. 

1 6) nduct ion mi vind b l r n  pallutants resvitiog i r w  incr-e* 
emrironmeneal quality Mbifai  nesting and escaee areas cover on rbe rangebad. 

Zone 50 acres of existing mesquire an Sola 
1 7 )  D *.r.ad e *he a-terioratirm sf the quality Of iangelnnd 

"ash to vildlrfe "re. 
r.."limng from ovemse by imPrm<ng the dinrribviion of 

La"d6C.Pe plancinsl on i liresimcr ard uildiife. - Deferred grazing n LOO0 acres. : 8) Reduce ~ ~ a r r i n g  and eronlon n inn%eland and e r i n r a  
atl"cc"ren by lescrirtion oi off rmd vehicles. 

PrePerae exmrm% marvre 
I r e a i  100 acres with a combinaeion of 
"aierrpreadins, need** nnd mechanical 
tr-ament. I BIDLOCTUiL RESOUP,CES AW SELECIm ECOLOCICBL -ST= 

Converf 3 acres of frrigared pasirre rm 
1) Provide three acre P n d  ear warerfn.1 renting and flat 

SO16 "ash co small grains for uildliie 
uaie= fishery hahitar at smngcaue reraraoir. 

Updsfc and expand ranins 
feed. 

i 2) M I I ~ ~ ~  and proreci Pxisrlng nearivife area in Wickenburg 
Deterloratin$ "i.ual Control =rean of aerive - for dldliie babifaf. (hpprorimately 50 acres) - ar*inaneer an* arr lvrr leP / 3) &Ploue vildlife food and caver ue8~ration rhro~gh lnnd 
4ual i iy  Praeriee proper iilnga use an 70,000 aeres. freasnenr, seed%= aad  b m s h  mnngemenr am ran$*. 

Derignace and p l a n  rpeciiie areas for use by 
4) Praridm additi-1 wafer for vildiite use iarilitati* 

berrer dlSCllb"tirm of viidlife. 
off raaa "ehiciee. 5 )  Provide aaairional rertiag an* reartlip ar*as in trim. 

61 h n s  oi exist ing habitas n 15 acres t o  cons=rucr i i o d -  

Enulionmental plannus of 
Pave 2 miles of rriaets 5" WicLeoburg. wafer retardin8 nrmcevres and Oufle* pipeiines. 

Pa". earth sfreefs _ consrrucr IedUent basins beio" all *eueiap- I 
r"bdlvlrionr menu "nril disrvrbed areas are revegerate*. / G Z W I C U . .  AXCEEOLDCIULL BND RISTDRICU. RESO-CBS 

LO per year. 

Zone 103 sciea of vrbsn area as flood plain 
! 

and rerrricr development. 

Lael of .,ate= based 
Cazrol Of sedim."tai*o" - m o o  cu. yds. Of c ~ s 7  .atex*% Placed in / m E R S T B L 0  OR I-ININLE CO-S 

rec~estim Canafrurc aedlmenf basins bof~~rn ai Sunnyeove iedimvlr pool. - i I) Cdt abmL Lied, fan are in 
at cansLru"rlon sicel - *he ensti* ilooa plain, La she cmnrmctlrm Of The semc 

curs1 works and for rhe flood pools. 

E S T r n I E D  AVElYEsSCE m l i L  COST - S&O.,00 
Resuiation oi use Of Off "ferspreaaer d i k s  ra ziear ,,a0 =re. D? "af.rrpreader 

I Sl ' fws.  

mad Vehicles i 
Deudop empea riaragP I - I 

Oeveiap reliable ilnf 

watsr ar*as 

I ! 
I . 
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WATERSHED WRK PIAN A G W S T  
Between the 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

TRIANGLE NATURAL RESOURCE CONSERVATION DISTRICT 

WICKENBURG NATURAL RESOURCE CONSERVATION DISTRICT 

YAVAPAI COUNTY BOARD OF SUPERVISORS 

TOWN OF WICKENBURG 

(Hereinafter referred to as the Sponsoring Local Organization) 

State of Arizona 

and the 

Soil Conservation Service 
United States Department of Agriculture 
(Hereinafter referred to as the Service) 

Whereas, application has heretofore been made to the Secretary of 
Agriculture by the Sponsoring Local Organization for assistance in pre- 
paring a plan for works of improvement for the Wickenburg Watershed, 
State of Arizona, under the authority of the Watershed Protection and 
Flood Prevention Act (Public Law 566, 83rd Congress; 68 Stat. 666) as 
amended; and 

Whereas, the responsibility 6or administratibn of the Watershed 
Protection and Flood Prevention Act, as amended, has been assigned by 
the Secretary of Agriculture to the Service; and 

Whereas, there has been developed through the cooperative efforts 
of the Sponsoring Local Organization and the Service a mutually satis- 
factory plan for works of improvement for the Wickenburg Watershed, 
State of Arizona, hereinafter referred to as the watershed work plan, 
which plan is annexed to and made a part of this agreement; 

Now, therefore, in view of the foregoing considekations, the 
Sponsoring Local Organization and the Secretary of Agriculture, 
through the Service, hereby agree on the watershed work plan, and 
further agree that the works of improvement as set forth in said plan 
can be installed in about four years. 



I 
It is mutually agreed that in installing and operating and main- 

taining the works of improvement substantially in accordance with the 

I 
terms, conditions, and stipulations provided for in the watershed work 
plan: I 

1. The Flood Control District of Maricopa County will acquire, 
with other than P. L. 566 funds, such land rights as will be 
needed in connection with the works of improvement. (Esti- 
mated cost $57,560.) 

I 
2. The Flood Control District of Maricopa County assures that 

comparable replacement dwellings will be available for indi- 

I 
viduals and persons displaced from dwellings and will provide 
relocation assistance advisory services and relocation assis- 
tance, make the relocation payments to displaced persons, and 

I 
otherwise comply with the real property acquisition policies 
contained in the Uniform Relocation Assistance and Real Prop- 
erty Acquisition Policies Act of 1970 (Public Law 91-646, 84 
Stat. 1894) effective as of January 2, 1971, and the Regula- 

I 
tions issued by the Secretary of Agriculture pursuant thereto. 
The costs of relocation payments will be shared by the Flood 
Control District of Maricopa County and the Service as follows: 

I 
Sponsoring Estimated 
Local Relocation 
Organization Service Payment Costs 

I 
(percent) (percent) (dollars) 

Relocation 

I 
Payments 32.9 67.1 0 - 11 

I /  l n v ~ n f i g d o n  hm disctoned tha t  unden pkesent canditiolzd - 
I 

Rhe phoject tneUwLM w i l l  not n u &  i n  Rhe dinphcemebt 
06 any p m o n ,  buAinub, o h  hahm opendon.  Howeveh, i d  
n & o c d o m  become necessmy, n d a c d o n  puqmentn U be 
cost-shmed .in accokdance u l i t h  ,the pencentages shown. 

I 
3 .  The Flood Control District of Maricopa County will acquire or 

provide assurance that landowners or water users have acquired 

I 
such water rights pursuant to State law as may be needed in 
the installation and operation of the works of improvement. I 

4. The total construction cost of the structural measures will be 
borne by the Service. (Estimated cost $230,580.) 

5. The cost of installing land treatment measures on 500 acres 

I 
needing critical area treatment will be shared between the 
Service and the Triangle and Wickenburg Natural Resource 
Conservation Districts, with the Service paying 80 percent 

I 
and the Natural Resource Conservation Districts paying 20 
percent. (Estimated cost is $48,000 and $12,000, respectively. ) 1 

AGR 2 I 



I 
I 6 .  The total engineering services cost will be borne by the 

Service. (Estimated cost $46,110.) 

I 7. The Sponsoring Local Organization and the Service will each 
bear the cost of Project Administration which it incurs, 
estimated to be $3,870 and $23,060, respectively. 

I 8. The Wickenburg Natural Resource Conservation District will 
obtain agreements from owners of not less than 50 percent 

I 
of the land above each reservoir and floodwater retarding 
structure that they will cary out conservation farm or 
ranch plans on their land. 

I 9 .  The Triangle and Wickenburg Natural Resource Conservation 
Districts will provide assistance to landowners and operators 
to assure the installation pf the land treatment measures 

I shown in the watershe-d work plan. 

10. The Triangle and Wickenburg Natural Resource Conservation 

I 
Districts will encourage landowners and operators to operate 
and maintain the land treatment measures for the protection 
and improvement of the watersbed. 

I 11. The Flood Control District of Maricopa County will be respon- 
sible for the operation and maintenance of the structural works 
of improvement by actually performing the work or arranging 

I for such work in accordance with agreements to be entered into 
prior to issuing invitations to bid for construction work. 

I 
12. The costs shown in this agreement represent preliminary esti- 

mates. In finally determining the costs to be borne by the 
parties hereto, the actual costs incurred in the installation 
of works of improvement will be used. 

I 13. This agreement is not a fund obligating document. Financial 
and other assistance to be furnished by the Service in carry- 

I ing out the watershed work plan is contingent on the availa- 
bility of appropriations for this purpose. A separate agree- 
ment will be entered into between the Service and the Sponsor- 

I 
ing Local Organization before either party initiates work 
involving funds of the other party. Such agreement will set 
forth in detail the financial and working agreements and 
other conditions that are applicable to the specific works 

I of improvement. 

14. The watershed work plan may be amended or revised, and this 

I agreement may be modified or terminated only by mutual agree- 
ment of the parties hereto except for cause. The Service may 
terminate financial and other assistance in whole, or in part, 

I 
AGR 3 

I 



I 

at any time whenever it is determined that the Sponsoring 
I 

Local Organization has failed to comply with the conditions of 
this agreement. The Service shall promptly notify the Sponsor- 
ing Local Organization in writing of the determination and the 
reasons for the termination, together with the effective date. 

I 
Payments made to the Sponsoring Local Organization or recover- 
ies by the Service under projects terminated for cause shall 
be in accord with the legal rights and liabilities of the 

I 
parties. 

1 5 .  No member of or delegate to Congress, or resident commissioner, 
I 

shall be admitted to any share or part of this agreement, or 
to any benefit that may arise therefrom; but this provision 
shall not be construed to extend to this agreement if made 
with a corporation for its general benefit. 

I 
16. The program conducted will be in compliance with all require- 

ments respecting nondiscrimination as contained in the Civil 

I 
Rights Act of 1964 and the regulations of the Secretary of 
Agriculture (7 C.F.R. 15.1-15.12), which provide that no 
person in the United States shall, on the grounds of race, 

I 
color, or national origin, be excluded from participation in, 
be denied the benefits of, or be subjected to discrimination 
under any activity receiving federal financial assistance. 

1 
17. This agreement will not become effective until the Service has, 

issued a notification of approval and authorizes assistance. I 

Flood Control District of Maricopa County 
I 

The signing of this agreement was authorized by a resolution of the 
governing body of the Flood Control District of Maricopa County 

a d 0 7 2 ~ 7 - 7  on 

&.Lk.*,x., .3 ,/47j- 

I 
- 

L 4 . i  .2 
-, 

BY 
,% / ,'/ ' ? 

I 
Title (1 LU J ~ T A ~ ~  A & ;7<~v,7& 
602 County Administration hilding (-)&6$? ' 

111 South Third Avenue 
Address Same 

I 
Addressphoenix. Arizona &jQ01 

Zip Code Zip Code 

Date February 3, 1975 

I 
I> 

', 
\ 
\\ 

I 
AGR-4 I 



I .. . ,. . 

I . , , . 

Triangle Natural Resource ~onsekvation District . '  

The signing of this agreement was authorized by a resolution of the 

. .  t 

Wickenburg Natural Resdurce conservation District 
, , 1 ' The signing of this agreement was authofized by a resolution of the 

. . 

. . 

Zip Code 

Date 

I ,' 

Yavapai County Board of Supervisors 

1 The signing of this agreement was authorized by a resolution of the 
' 

governing body of the Yavap County Board of Supervisors adopted 

I at a meeting held on ,, ,M . .TL,: .;c, p:,+ 
/ 

By ,,. ..- I , ,,- 

I Title Chairman, Board of 
Courthouse 

Address Prescott, A z .  86301 

I 
Address Same: 

Zip Code Zip Code 
, . 

Date 1 / 3 1 / 7 5  , ,  Date 1 / 3 1 / 7 5  

I 
I 

AGR 5 
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Town of Wickenburg 

A-propriate and careful consideration has been given to the environ- 
ntal assessment,,prepared I ,  . for this project and to the environmental 
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I ' 

SUMMARY OF PLAN 

I The Wickenburg Watershed is located in west central Arizona, in 
Maricopa and Yavapai Counties. The watershed contains 100,000 acres 
and includes the towns of Wickenburg and Congress. 

I The sponsoring local organizations for the watershed are the Flood 
Control District of Maricopa County, Triangle Natural Resource Conser- 

I vation District, Wickenburg Natural Resource Conservation District, 
Yavapai County Board of Supervisors, and the town of Wickenburg. Tech- 
nical assistance in the preparation of the work plan was provided by 

I 
the Soil Conservation Service of the United States Department of 
Agriculture. Others who provided data considered in preparation of the 
work plan are: The Arizona Game and Fish ~je~artment, and within the 
United States Department of Interior, the Bureau of Sport Fisheries and 

I Wildlife, and the Bureau of Land Management. 

The principal watershed problems are floodwater and sediment dam- 

I age to residential and commercial properties in the town of Wickenburg. 
These damages are primarily caused by storm runoff in three local 
drainages, Sunset-Sunnycove Wash, Casandro Wash, and Sols Wash. 

I The proposed works of improvement include land treatment measures 
which will be installed throughout the 100,000-acre watershed and 
structural measures which will control the runoff from 1,250 acres of 

I the watershed identified as Sunset-Sunnycove Wash. The structural 
measures will result in preventing flooding on approximately 59 acres 
of land now subject to flooding by the once in 100-year flood and will 

I reduce the depth of flooding on an additional 10 acres of land located 
in this flood plain. It is estimated that 74 homes now subject to 
flooding will be protected from flooding by the project. 

I The proposed land treatment measures include: proper grazing use, 
pasture and hayland planting, pasture and hayland management, irriga- 
ion water management, waterspreading systems, and brush control. Land 

I treatment will reduce sediment damage while increasing vegetative cover 
in the watershed. The land treatment will have very little effect on 
the size of the flood peaks during infrequent storm events. This is 

I the only program proposed in this plan that will affect the problems 
on Casandro Wash and Sols Wash. 

I i 



-Summary- 
I 

The proposed structural measures consist of constructing two 
floodwater retarding structures with buried pipe outlets designed to 

I 
control runoff from a storm that is expected to occur once in 100 years 
on Sunset-Sunnycove Wash. It is estimated that the construction of the 1 
proposed programs on Sunset-Sunnycove Wash will result in reducing the 
average annual floodwater and sediment damages from $37,020 to $1,270 
for this evaluation reach. I ~ 

Structural works of improvement to reduce flooding on Casandro 
Wash and Sols Wash were investigated but could not be economically 
justified. 

I 
The construction of the floodwater retarding structures and buried 

pipe outlets will require light clearing of native vegetation on approx- 
imately 15 acres. Studies show that no endangered species of vegetation 

I 
exist in the area to be disturbed. The entire disturbed area, including 
the earth embankments, will be revegetated following the construction. 
The installation of the outlet pipeline will result in minor disturbance 
of native vegetation since it follows the city streets for much of its 

I 
route. Contractors will be required to comply with existing strict 
guidelines for minimizing soil erosion and water and air pollution 
during construction. 

I 
No archeological or historical material has been identified in 

areas to be disturbed. The Soil Conservation Service will keep the 
I 

National Park Service advised of the progress of this project in order 
that archeological or historical material exposed by construction, if 
any, may be salvaged. 

I 
The installation period of the proposed project is four years. 

The total project cost of $553,560 will be borne by Public Law 566 and 
other funds as shown below: 

I 
Project Costs (Dollars) 

Item P.L. 566 Funds Other Funds Total 
I 

Land Treatment Measures 11 $ 71,510 - $120,870 $192,380 

Structural Measures - 

I 
Flood Prevention 299,750 61,430 361,180 

TOTAL $371,260 $182,300 $553,560 

I 
I/ I n d u d u  t h e  6oUoclling: techutic& an&tixnce cant 0 6  $I6,000 doh - 

accdchaded s o 2  su~veys i n  Mahicapa County pa/ttion 06 t h e  w a t U -  
I 

shed; addition& technic& as.&tunce c a s h  doh inht&at ion oh 
accdauLed Land ~ e a t m e n t  pxogham [ ~ t i m ~ e d  t o  be $7,5101; 80 
pacen t  0 6  t h e  cost 06 i m U n g  h n d  ,txtneatment on 500 aCfLeb 
needing c n i t i c a l  anea heatment. [Cont eb.timated t o  be $48,000.) 

I 
I 
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WATERSHED RESOURCES - ENVIRONMENTAL SEl l ING 

I 
PHYSICAL DATA 

I Wickenburg Watershed is in west central Arizona in Maricopa and 
Yavapai Counties between the Vulture and Date Creek Mountains. That 
part of the watershed within Maricopa County is in the Wickenburg 

I NRCD, and that part within Yavapai County is in the Triangle NRCD. The 
100,000 acre watershed is within the Gila Water Resource Subregion of 
the Lower Colorado Region. The Lower Colorado Region includes the 

I State of Arizona and parts of Nevada, Utah, and New Mexico. The Gila 
River, the largest surface water system in the Region, rises in western 
New Mexico and flows generally west through Arizona to the Colorado 

I 
River at Yuma. The largest tributary to the Gila is the Salt River 
which provides water for the Region's largest population center, 
Phoenix, Arizona. Other principal tributaries are the San Pedro and 
the Santa Cruz Rivers in the south, and the Agua Fria and the Hassayampa 

I Rivers in the north. 

The physical characteristics of the Region vary from the broad 

I 
open expanses of the Sonoran Desert to high rugged mountains. Within 
the Gila Subregion, there are the principal irrigated desert valleys 
of Arizona and high mountain areas offering a variety of crop-produc- 
ing climates. The abundant sunshine and mild winter temperatures give 

I rise to a large winter tourist industry. Much of this activity is 
concentrated around Phoenix and Tucson, Arizona, but smaller outlying 
communities also attract winter visitors. 

I Wickenburg, Arizona is nationally known as a community of beauti- 
ful weather and exciting history. It is advertised as the "Dude Ranch" 

I 
capital of the world. The area was known for several spectacular gold 
strikes. The Vulture Mine was the fourth of the gold bonanzas to be 
discovered in the area and was the richest find. One of the men to 
share in this strike was Henry Wickenburg. Wickenburg's discovery 

I gave rise to the birth of the town bearing his name. Wickenburg 
located his town on the banks of the Hassayampa River where water was 
available to use in mining operations. The town grew as the nearby 

I mines prospered; but in 1890, a major flood on the Hassayampa River, 
primarily due to the failure of Walnut Grove Dam located 18 miles up- 
stream, wiped out essentially all development on the flood plain. 

I 
Eighty-four lives were lost. The town was gradually re-established on 
higher ground, primarily on the west bank of the river. The Wickenburg 
Watershed includes all of the drainages (in Arizona called washes) that 
flow through the town from the north and west. 

1 Wickenburg, the principal town in the watershed with a population 
of 2,375, is located at 33O58' latitude and 112O44' longitude. The 

I unincorporated community of Congress is located in the watershed about 
16 miles north of Wickenburg. The total population of the watershed 

I 1 
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I 

is 2,550, with about 75 people living outside of.the communities of 
Congress and Wickenburg. Many people living in these communities own 

I 
or manage rangelands in the watershed. 

The watershed can be divided into two physiographic units char- 
I 

acterized by particular combinations or patterns of topography, soils, 
climate, water resources, land use, and vegetative cover. A hills 
unit and a plains unit exist in this watershed as shown on the Land 
Status Map. 

. I 
The hills unit, 12.1 percent (12,140 acres) of the watershed, is 

primarily hills and mountains with slopes ranging from 10 percent to 

I 
75 percent. Geologically the unit consists of Quaternary basalt, 
Cretaceous andesite, and Precambrian granite. Dominant soils of the 
unit are of the Cellar Series which are shallow to rock. However, on 

I 
the lower slopes of the hills and in small concave depressions, the 
soils may be moderately deep to deep. Surface textures are usually 
coarse loamy sand or sandy loam. Gravel, stones, and rock outcrops 

I ~ 
are common throughout this unit. The soils, land capability class 
VIIs, generally have a severe root limitation that makes them unsuited 
for cultivation and restricts their use to grazing and wildlife. 1 

The shrubs in the hills unit include palo verde, range ratany, 
broom snakeweed, fairy-duster, Mormon tea and palo christi. Cacti 
include primarily saguaro, prickly pear, and cholla. Principal 
grasses are desert needlegrama, bush muhly, cottontop, big galleta, 

I 
perennial three-awns, and six-weeks grama. The dominant plant species 
are palo verde, cholla, and big galleta. The ground cover is esti- 
mated at 13 percent if annuals are included. 

I 
The plains unit makes up 87.9 percent (87,860 acres) of the water- 

shed and is primarily alluvial fans with some low hills. Geologically, 
I 

the unit consists of Quarternary gravel, sand, and silt; Quaternary- 
Tertiary deposits of loosely to firmly consolidated gravel, sand, and 
silt containing local clay and gypsum; and some interbedded basalt 
flows and felsic tuff beds. Soils in this unit are formed from 

I 
materials washed down from higher country, and are of the Continental, 
Whittock, and Cave Series. They are shallow to deep, have medium to 
coarse textured surfaces, and in many of the broad gently sloping 

I 
areas have reddish clay loam or sandy clay loam subsoils. Many also 
have pronounced zones of lime accumulation which locally may be firmly 
cemented. The younger soils on the alluvial fans and flood plains are 

I 
deep, often stratified, and range in texture from coarse sand to fine 
sandy loam or loam throughout their depth. Slopes in the unit are 
usually less than 3 percent. However, on the short breaks adjacent 
to streams that have cut into old valley fill materials, slopes may be 

I 
as great as 10 percent. 

Severe erosion is occurring in many small areas throughout the 

I 
plains unit. Erosion rates in these areas exceed three acre-feet per 
square mile per year. 

2 
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The predominant land capability class in the plains unit is class 

I VIIc. This classification results from climatic and root limitations. 
The area presently irrigated is land capability class 11s and 111s. By 
supplying water, the climatic limitations of the class VIIc is altered 

I 
to the point where crops ran be raised on the land with some restric- 
tions on types of plants. 

The plains unit shrubs are creosote bush, mesquite, shrubby buck- 

I wheat, white bursage, and brittlebush. Cacti are the prickly pear and 
cholla. Grasses include fluff grass, needlegrama, bush muhly, big 
galleta, and six-weeks grama. The dominant plant species is creosote 

I bush with some big galleta in the flatter bottom areas and mesquite 
along the washes. The ground cover is estimated to average 16 percent. 

I 
Range site inventories, covering 87,670 acres of the 93,610 acres 

of rangeland in the watershed, show that none of the range is in excel- 
lent condition, about 15 percent is in good condition, 45 percent is in 
fair condition, and about 40 percent is in poor condition. The major- 

I ity of the poor condition range is located in the area designated as 
the range site - Loam Upland. 

I The watershed elevation ranges from 2,070 feet at Wickenburg to 
4,500 feet above mean sea level in the Date Creek Mountains near the 
town of Congress. The average annual temperature at Wickenburg is 

I 
64.7O with a mean minimum of 46O and a mean maximum of 82.Z0. The 
average growing season is 226 days. 

The average annual precipitation at Wickenburg is 11 inches. 

I Annual rainfall is usually about equally distributed between the 
winter months of November, December, January, and February, and the 
summer months of July, August, and September. Daily precipitation of 

I over three inches has been recorded. The area is characterized by 
hig6 intensity-short duration thunderstorms during the summer months. 
These thunderstorms normally cover less than 100 square miles, and 

I 
the intensity of rarnfall can exceed one inch in one hour. The 
winter precipitation normally comes from general rain and usually has 
a much lower intensity than the summer rains. Snowfall is generally 
limited to trace amounts. 

1 The present land use in the watershed is 93,610 acres (93.6 
percent) rangeland, 100 acres (0.1 percent) pastureland, and 6,290 

I acres (6.3 percent) of urban and built-up land. Included in the urban 
and built-up land are the airport and roads. 

I 
Known mineral resources within the Wickenburg Watershed include 

iron, titanium, silver, copper, gold and lead. At the present time, 
there are no mining operations being conducted in the watershed. 

I There is a potential for limited development of ground water 
resources within the watershed. Currently the domestic water for the 

I 3 
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I 

town of Wickenburg and the irrigation water. for the pastureland hear 

I 
town are supplied by wells. In addition, several small livestock wells 
have been drilled in theup,per watershed. Based on available data, 
there appears to be a potential for the development of additional wells 

I 
in the plains unit capable of producing from 10 to 500 gallons per 
minute. Well production in the hills unit might be expected to range 
from 0 to 50 gallons per minute. The ground water in the area is gen- 
erally suitable for municipal use with a minimum of treatment. The 

I 
only surface water,impoundments in the watershed' are those stockwater 
ponds constructed by ranchers. 'There are no perennial streams in the 
watershed. 

> .  

I 
The drainage pattern in the watershed consists primarily of Sols 

Wash and its tributaries which include Casandro Wash. Sols Wash is 
I 

a.tributary to the Hassayampa River. A smaller tributary to the 
Hassayampa River, Sunset Wash, and its tributary, Sunnycove Wash, 
drains the eastern part of the watershed. 

I 
' 

sols Wash originates in the Date Creek Mountains in the northern 
part of the watershed. There the wash flows in an unmodified, well 
defined natural channel with ephemeral fl.ow (Type NE). L/ As the wash 

I 
flows south, it enters the alluvial'fan of the plains unit. lThe;t the 'channel has at best a poorly defined channel (Type OE). - 
course of the wash changes fybm 'one .period of flow to the next. The 

I 
wash leaves the alluvial fan about 15 miles northwest of Wickenburg 
and again becomes well defined (Type NE). 11 As the channel passes 
through Wickenburg, it has been modified by man at various locations 
in an attempt to prevent flooding of the developed areas (Type ME). 11 

I 
Casandro Wash drigingtes near the Vulture Mine Road west of 

Wickenburg and south of u.' S. Highway 60. it flows northeasterly in 

I 
11 a well' defined channel (Type NE) - to Highway 60, where it enters 

Wickenburg, then into two subdivions located above the Atchison, 
Topeka, and Santa Fe  ailr road. In the area f the subdivisions, the 

19  

I 
channel has beeqmodified by man (Type ME) - to direct t'he flows into 
a constructed channel for'a short distance and then down Mohave Street. 
The wash passes under the railroad and enters Sols Wash about 500 feet 
northeast of the tracts. 

I 

11 SCS c t a n i d i c t L t i o n  od L h t  n&e& channeh  p.oh L o  any p h o j e d  - 
I 

a c t i v i t y .  
T Y P E  NE - An unmodidi'ed, w& dedined natcLtLul channee oh n&tuni 

wk i ch  dtown onLy ,duhing peniodh od A U ~ ~ U C ~  tunodd, 
. ,  

I 
oLhetiw-ine, day. 

T Y P E  U E  - None on p t u d c & y  no delj ined channel whehe 6 1 0 ~  occ& 
o n l y  d lu t i ngpen iadn  ad nutdace tunodd, o thehwhe  day. 

T Y P E  ME - Manmade d i t c h  oh plreuiounRy modidied chunnel w h a e  6PoW 

I 
. , 

OCCWL a d y  duii ing p&o& oh nwLduce hunadd, a t h w e  
&Y. 

: r ,  . ,  , . I 
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I 
Sunset and Sunnycove Washes originate southwest of Wickenburg. 

t 
Sunset Wash has its origin near the Vulture Mine Road two miles south- 
west of Wickenburg. It flows northeast through a small tract of homes 
in a well defined natural channel (Type NE) until it reaches the 
Sunset Drive area. Here the channel has been moved to one side of the 

I valley by man to allow the construction of homes (Type ME). After the 
channel passes the homes, it flows down a street to its junction with 
Sunnycove Wash. Sunnycove Wash originates in the foothills of the 

I Vulture Mountains three miles southwest of its junction with Sunset 
Wash. The channel in these upper reaches is a well defined natural 
channel (Type NE). Below the confluence of Sunset and Sunnycove Washes 

I 
the channel has been modified by man (Type ME) as homes were built on 
the flood plain. The modified channel from the confluence to where the 
wash enters the Fisher and Maguire Addition subdivisions is well de- 
fined but has quite limited capacity. 

1 In the subdivision the channel is the paved Sylvan Street until 
it reaches the AT&SF Railroad. Between the railroad and the Hassayampa 

I River a channel has been constructed and diked to reduce flood damages 
to the agricultural land in the Hashayampa River flood plain. 

t 
The quality of surface waters in the watershed has not been class- 

ified by the Arizona Health Department. It is estimated that the run- 
off carried by these ephemeral washes contains from 350 to 700 mg/l 
dissolved solids, composed primarily of calcium and magnesium carbonate- 

I bicarbonate, with an average suspended sediment concentration of about 
20,000 mg/l. 

I No wetlands are located in the watershed. 

I 
ECONC?IIC DATA 

The land ownership within the Wickenburg Watershed is as follows: 
private land, 25,665 acres; state land, 70,335 acres; and federal lands, 

I 4,000 acres. Local public land, included in the private land figures, . 
includes a city park in Wickenburg and the Wickenburg Municipal Airport. 

1 There are five farms and fifteen ranches in the watershed. The 
farms are family-owned-and-operated with an average size of 20 acres. 
The farmers all have employment off the farm to supplement their in- 

I 
come. Most of this farmland is located on the Hassayampa River flood 
plain. The land currently is used as pastureland to produce supple- 
mental feed for cattle and horses. The ranches are primarily involved 
in beef production. The average size of the ranches is 7,100 acres, 

I although 5 ranches or portions of ranches cover 74,000 acres. The 
average number of cattle grazing on the rangeland at any specific time 
is 1,100 head. Three of the ranches are also considered dude ranches. 

I These ranches attract winter visitors to the Wickenburg area with goods 
and services provided by the town. It is estimated that these ranches can 

I 5 
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accommodate 150 guests at a time. Only one of the working ranches and 

I 
two of the dude ranches employ one and one-half man years or more of 
outside labor. 

t 
The private land in the upper reacheg of the watershed ranges in 

value from $350 per acre to $800 per acre. The land on which the dude 
ranches is located has the higher per acre value. Land values in and 

I 
near Wickenburg range from $1,000 to $1,500 per acre for land in the 
flood plain and $2,000 to $2,500 per acre for the upland areas. The 
urban property values vary considerably by location. The homes along 
Casandro Wash range in value from $8,000 to $16,000, while the homes 

I 
along Sunset Drive range in value from $15,000 to $25,000. Homes below 
the confluence of Sunset and Sunnycove Washes vary in value from $8,000 
to $80,000 with the average value in this reach being $20,000. 

I 
Transportation facilities within the watershed are good. Access 

to markets is excellent became of the close proximity to the Phoenix 
I 

metropolitan area. Limited railrqad facilities in Wickenburg include 
service to and from California, Phoenix, and northern Arizona. Private 
and chartered air flights can be accommodated from the Wickenburg 
Municipal Airport. 

I 
Wickenburg has a population of 2,375 within the watershed boundary, 

and 25 percent of this total is over 65 years of age. This percentage 

I 
of people over 65 is 2 to 3 times greater than other communities in 
Maricopa County. Factors that cause the high proportion of people in 
the over 65 age group include: (1) Wickenburg is popular as a retire- 

t 
ment community; (2) Many of the people from the area in the under 25 
age group are enrolled in colleges elsewhere, or they are in the armed 
forces; and (3) A high proportion of the young people are required to 
migrate to other communities because of the lack of job opportunities 

B 
in the Wickenburg area. 

presently, tourism, cattle ranching, and agriculture are the main 

I 
economic activities, although an industrial park is being developed 
to encourage manufacturing enterprises to locate in the town. The 
estimated labor force in Wickenburg is 950; and unemployment is 

I 
similar to that for Maricopa County, averaging 4 percent. 

Supplemental income is necessary for those persons farming within 
the watershed because of the small acreages. Other sources of income 

t 
include employment in retail establishments and tourist facilities. 

That part of the watershed within Maricopa County is within the 

I 
Hohokam Resource Conservation and Development project area. That part 
of the watershed within Yavapai County is within the Cocopai Resource 
Conservation and Development project area. 

I 
I 
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F I S H  AND WILDLIFE R@OURCES 

I Casandro and sunset-Sunnycbve Washes p.~o,vi&e goo& permanent h a b i t a t  
f o r  r e s iden t  populat ions of s m a l l  mamma.ls: ad i  birdzs.. Gambel q:uai;l. moumr 

I 
ing  and: white-winged dove,, and. non-game b,%rds,, along, wi th  j,ack. an.d co,t&.on,- 
t a i l  r a b b i t s ,  ground s q u i r r e l s  and o t h e r  s m a l l  mamma.1~ provide .a. Limited 
but  e a s i l y  access ib l e  w i l d l i f e  resource E Q ~  h m t i n g  and obseruation.. 

I Sols  Wash i s  somewhat l e s s  a c c e s s i b l e ,  but because of i ts  larger 
a rea  (approximately 20 times a s  l a r g e a s  t h e  other three. washes comb,ined), 
i t  conta ins  a  more s i g n i f i c a n t  w i ld l i f e ,  resource. The h.abi tat  i s . i . n  

I poorer condi t ion  than Casandro and Sunset-Sunnyeove Washes, due t o  in ten-  
s i v e  grazing.  T h e s p e c i e s  af w i l d l i f e  ?re t h e  same a s  those found on 
t h e  o the r  washes i n  t h e  wat ,ershed, ,except  t h a t  some deer  a r e  found in. 

I 
the  upper drainages of this  wash. 

Several  spec ie s  of r e p t i l e s  ,and ainpkib.ians inc lud ing  western wade-  
foo t  toad,  leopard f r o g , . d e s e q t  t o r t ~ , i s e ,  zebra-tai led l i z a r d ,  co.llared 

I l i zard , .  , red r a c e r ,  coachwhip snake, and. w.estern diamondback r a t t l e m a k e  
a r e  found i n  t h e  watershed. .  No f i s h  a r e  loca ted  i n  t h e  watershed, and 
no r a r e  o r  endangered spec ie s  of w i l d l i f e  have been i d e n t i f i e d  i n  t h e  

1 watershed 

RECREATIONAL 'RESOURCES 

I The e x i s t i n g  r e c r e a t i o n a l  resources i n  t h e  watershed inc lude  a  
c i t y  park,  swimming pool,. and nine-hole golf  course i n  Wickenburg, and 
s e v e r a l  dude ranches which provide o p p o r t u n i t i e s  f o r  horseback r i d i n g ,  

1 nature  t r a i l  h ikes ,  and o ther  r e c r e a t i o n a l  f a c i l i t i e s .  The watershed 
does not  conta in  any water-based r e c r e a t i o n  developments. The nea res t  
water-based r e c r e a t i o n  a rea  is Lake Pleaaaot ,  loca ted  approximately 

1 
50 miles  e a s t  of Wickenburg. The Alam6 Dam r e c r e a t i o n  a rea  is loca ted  
approximately 70 mi les  west of wickenburg. 

1 ARCHEOLOGICAL AND HISTORIC VALUES AW,'UNQktE SCENIC AREA 

Although h i s t o r y  p lays  an important p a r t  i n  t h e  t o u r i s t  i ndus t ry ,  
t h e r e  a r e  no h i s t o r i c a l  s i t e s : i n  t h e  watershed t h a t  a r e  l i s t e d  i n  t h e  

I National  Regis te r  of H i s t o r i c  Places.  F i e ld  i n v e s t i g a t i o n s  by t h e  
Ar,izona Game and Fish  Department. and t h e  Bureau of Sport F i s h e r i e s  and 
Wi ld l i f e  d id  not i n d i c a t e  any unkque scen ic  a r e a s  of value f o r  s c i e n t i f i c  

1 i nves t iga t ions  i n  t h e  watershed , 
, . 

The Presco t t  College ~ r c h e o i o g i c a l ,  Survey conducted an archeologica l  

'1 
survey f o r  t h e  p ro jec t  a r ea .  During She e n t i r e  course of t h e  survey, no 
s u r f i c i a l  i n d i c a t i o n s o f  a rcheologica l  s i t e s  wered i scove red .  Examination 
of the  banks of both washes i n d i c a t e d n o  subsurface si tes e i t h e r .  The 
r epor t  s t a t e s :  "The wickenburg area i s  not well-known archaeoZogicaZLy; 
but ,  based on t h i s  Limited survey, it would be reasonable t o  assume tha t  8 e i ther  ( 1 )  it was not an area o f  in tensive  prehistoric or h i s tor io  

1 7 
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aboriginal occupation; or 121 any remains of aboriginal occupation have 
since been eroded away. The Prescott ColZege Archaeological Survey 
wishes to reserve the right for future inspection of any archaeoZogicaZ 
materials discovered during construction. With this qualification, 
archaeological clearance for the Sunnycove-Sunset D m  Sites and the 
pipeline right-of-f-way is granted." 

The Secretary of The Interior will be notified if evidence of 
impacts on archeological resources is discovered during construction. 

SOIL, WATER, AM) PLAM MANAGEMENT STATUS 

Very little change in land use has occurred in the watershed during 
the last 10 years. The urban population has increased about 10 percent 
with the additional land needed to provide living space for these people 
being less than 50 acres. Much of this new development has taken place 
in the foot hills of Sunset Wash, Sunnycove Wash, and Casandro Wash 
drainages. People are buying 2-to-5 acre lots and building $20,000 to 
$50,000 homes on them to be used as retirement or winter homes. Most 
of these homes are located on knolls or small hills and are not in a 
flood plain. Access roads are primarily graded dirt roads and are sus- 
ceptible to erosion and flood damage. 

Eighteen of the twenty operators within the watershed are coopera- 
tors with either the Triangle or Wickenburg Natural Resource Conservation 
Districts and are managing eighty-eight percent of the watershed. 

The land treatment installed in the last 10 years has consisted of 
various measures and practices as shown in Table 1A with the total invest- 
ment amount to $194,000. These investments included $94,000, or 100 per- 
cent of the estimated cost of the measures for livestock water in the 
basic conservation plans. Other investments to improve the rangeland 
with management practices such as proper grazing use and deferred grazing, 
and cultural treatment such as range seedjng and fencing have totaled 
$37,000 or 93 percent of the estimated cost of these rangeland measures 
and practices described in the basic conservation plans. The pastureland 
investments have totaled $63,000 or 74 percent of the cost of measures 
included in the basic conservation plans. It is estimated that 29,500 
acres of the watershed are adequately treated at the present time. 

Past funding levels of the Rural Environmental Assistance Program 
of ASCS were such that most of the ranchers and farmers in the watershed 
were getting a maximum of 50 percent cost sharing for the installation 
of conservation practices. The maximum amount of assistance per year 
per individual has been limited to about $2,000. In an attempt to prop- 
erly distribute their livestock over the range, most of the ranchers 
have stressed the livestock water availability more than the erosion 
problem in their expenditures for land treatment in the past 10 years. 



I 
I WATER AND RELATED LAND RESOURCE PROELEMS 

1 LAND TREATMENT 

I A major portion of the watershed i s  i n  e i t he r  poor or  f a i r  range 
condition. Because of the severe deser t  cl imatic conditions, the area 
is dominated by xer ic  plants  and supports few perennial grasses and 

I forbs. Heavy use of the range by l ivestock has further reduced the 
amount of vegetation. 

Changes i n  vegetation types and amounts have been characterized 

I by a reduction of perennial grasses and desirable shrubs and an in- 
crease i n  annual grasses and unpalatable shrubs, such as  creosote bush. 
These vegetative changes have increased the already large amount of 

I bare s o i l  subject t o  accelerated erosion processes. Many areas of the 
watershed have c r i t i c a l  sheet and gully erosion problems. 

I 
Improved management of the land and vegetation with mechanical 

treatment i n  many areas is necessary t o  improve cover conditions. Eco- 
nomic re turn per acre on these lands i s  low. Most of the ranchers can- 
not afford to  spend large sum of money t o  t r e a t  the  land. 

I The i r r iga ted  pastureland along the Hassayampa River i s  subject to  
flooding by both the Hassayampa River and the washes i n  the watershed. 

I Most of these lands have not been treated intensively enough to  assure 
the maximum production possible with e f f i c i en t  use of water, due to  
the flood hazard. 

I FLOOCWATER AND SEDIMENT D W G E  

I - Floodwater damage occurs frequently i n  the watershed. During 
periods of intense r a i n f a l l ,  primarily summer thunderstorms, sediment- 
laden floodwaters rush down the washes. When the flows exceed the 

I l imited capaci t ies  of the channels, overland flooding occurs. 

Agricultural flood damage occurs a t  many locations on the range- 

I 
land and t o  most of the i r r i ga t ed  farmland i n  the watershed. It is 
estimated tha t  15 acres of the 100 acres of pastureland i n  the water- 
shed a re  susceptible t o  flooding by the washes i n  the watershed, and 
90 acres,  including most of the 15 acres mentioned above, are  subject 

I t o  flooding by the Hassayampa River. 

Urban and built-up areas i n  the Town of Wickenburg subject to  

I flooding by the washes i n  the watershed amount t o  162 acres with about 
10 acres  of t h i s  land also being subject  t o  flooding by the Hassayampa 
River. 

I 
I 
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It is estimated that oberland flooding occurs on the Sunset- 
Sunnycove Wash and Casandro Wash areas once every four years and 
on Sols Wash about once every 10 years. 

Sunset-Sunnycove Wash Reach 

The 100-year flood plain in the Sunset-Sunnycove evaluation reach 
includes 69 acres of land. ,A breakdown of the land susceptible to 
flooding shows 37 acres of developed urban land, 10 acres of irrigated 
pastureland, 8 acres of channels, and 14 acres of undeveloped urban 
land of which 4 acres are projected for future housing. All of this 
land is inside the city limits of Wickenburg. The existing Sunset 
Wash channel, built along Sunset Drive through three blocks of urban 
development above Sunnycove junction, will handle the once in 10-year 
flood without overflowing its banks. Between the confluence of these 
two washes and Sylvan Street, the channel will carry the once in 5-year 
flood without overflowing its banks. Where Sylvan Street acts as the 
channel, the street will carry the once in 4-year flow without over- 
flowing and damaging lawns or houses. 

During heavy rainstorms, residents in the flood plain often find 
the streets impassable because of the flowing water. Street erosion 
and sediment deposition further restrict traffic after the flood has 
passed. Annual street damage is normal. Damage also occurs to util- 
ity lines and sewer lines, creating hazardous health conditions. 

Seven floods have occurred during the last 20 years. Houses have 
been flooded, yards inundated, and streets damaged. The last flood 
which put water inside houses occurred in September 1965. This flood 
event was estimated to be a once in 4-year event. Recent major flood- 
ing has been limited. The storm of August 5, 1955, estimated to be a 
once in 5-year storm, put water one foot deep inside two houses. 
Since that time, several houses have been built in the flood plain 
which would be flooded by a recurrence of this event. 

It is projected chat the once in 100-year flood (one percent 
event) would cause approximately $195,000 of floodwater damages in this 
reach. Floodwater would inundate approximately 75 of the 110 homes on 
the flood plain to depths varying from 6 to 25 inches. The foundations 
and yards would be damaged, as well as the furniture, .rugs, draperies, 
and household appliances. The other 35 homes in the flood plain would 
not have water inside them, but water would be over the yards and 
around the foundations of the homes. The streets and roads of the 
area would be damaged by the floodwater. The average annual flood- 
water damages on the flood plain is estimated to be $23,720. 

The damages caused by the sediment carried by the 100-year flood 
are projected to be $65,000. Sediment carried by the flood flows will 
cause some damages to every place flooded. It will stain draperies 



I 
-Problems- 

I 
and rugs inside houses, be deposited in the rds and streets, and 

I create expenses for the people trying to re e these deposits after 
the flood. The average annual sediment yie for the watershed is 
estimated to be 0.3 acre-feet, or 
It is estimated that the average annual se t damage is $8,760. 

I Sediment also causes problems downstr ecause it adds to the 
amount of sediment going down the Hassay ver. Most of the sedi- 

I ment drops out in the Hassayampa River c increasing the future 
flood hazard because of the loss 

I Casandro Wash Reach 

The 100-year flood plain in 

I acres of land. The 27 acres incl 
9 acres of undeveloped urbanlandwith 5 
future development, and 3 acres of cha 

I side the city limits of Wickenburg. I 
streets through this reach can carry t 
flooding homes. 

I The open land area immediately up 
subject to flooding once every three y 
the ponding created by the limited cap 

1 During heavy rainstorms, the resi 
same problems as the residents of the 

I the streets act as channels and are i 
period. The streets in the Casandro 
locations, so street erosion damage i 

I 
flow does some damage to the streets. 

Since 1949, nine flood flows h 
reach. Water and sewer lines hav 

I damaged, and yards have been €100 

It is projected that the once 

I estimated $26,000 floodwater damage 
would be inside 22 of the 33 homes 
ing from 1 inch to 29 inches. The 

I 
houses, as well as the yards around 

The other 11 homes in the floo 
them, but not inside the houses. 

I damaged by the floodwater. The av 
are estimated to be $2,600. 

I The sediment carried by the 1 
estimated $9,000 damage to the flo 

I 



-Problems- 
I 

sediment damage to houses, contents of houses, yards, streets, and 
utilities. The average annual sediment yield from the Casandro Wash 

I 
watershed is estimated to be 0.25 acre feet, or 500 tons per year. 
It is estimated that the average annual sediment damage to the eval- 
uation reach is $1,400. This sediment will contribute to the same 

I 
problems downstream as described for the Sunset-Sunnycove reach. 

Sols Wash Reach 

I 
The 100-year flood plain in this evaluation reach includes 86 

acres of land. These 86 acres include 39 acres of developed urban 

I 
land, 28 acres of open land, 14 acres of channels, and 5 acres of 
irrigated pastureland. All of this land is inside the city limits 
of Wickenburg. It is estimated that the present channel will handle 

I 
the once in 10-year flood without overland flooding. 

Every flow down the wash modifies the channel bottom and does 
some streambank erosion. 

I 
The flood of August 17, 1971, estimated to be a once in 25-year 

event, overtopped the north bank of the wash just downstream from the 

I 
Highway 89 bridge and flooded approximately 15 acres of land. The 
land flooded included the city park, houses, and yards. Four houses 
were damaged and several yards were damaged by sediment deposition. 

I 
The total damage caused by the flood was estimated to be $6,200. 

It is projected that the 100-year flood would cause an estimated 
$67,000 of floodwater damages to the Sols Wash flood plain. Flood- 

I 
water would be inside approximately 32 of the 45 houses in the flood 
plain to depths varying from 3 inches to 13 inches. It also would put 
water around the rest of the 45 houses and approximately 40 trailer 

I 
houses located in the flood plain. The average annual floodwater dam- 
ages are estimated to be $3,000. I 

Again, on this wash as with the others, each flow will carry large 
volumes of sediment with the sediment causing damages. It is estimated 
that the 100-year flood would cause $29,000 of sediment related damages 
in the evaluation reach. The average annual sediment yield of the Sols 

I 
Wash drainage is estimated to be 30 acre feet, or 58,800 tons of sedi- 
ment per year. The average annual sediment damages in the evaluation 
reach are estimated to be $1,500. The type of damage caused downstream 

I 
by this sediment is the same as described earlier in the Sunset- 
Sunnycove reach, but the magnitude of damages would be considerably 
higher because Sols Wash delivers approximately 100 times as much 

I 
sediment to the Hassayampa River as that delivered by the Sunset- 
Sunnycove Wash. ! 

I 
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INDIRECT DAMAGES 

Other damages caused by flooding in addition to floodwater damages 
and sediment damages are included as indirect damages. These indirect 
damages include the cost of emergency flood prevention measures, loss 
of production time, and expense of temporary relocation because of the 
need to clean up living quarters after flooding. 

Emergency flood prevention measures include the patrol of poten- 
tial flood hazard areas, the.providing of assistance to residents of 
the area being flooded, and the rescuing of stranded motorists and 
vehicles. The loss of production time is created because of the incon- 
venience caused residents in traveling to and from homes to businesses. 
The temporary relocation costs include the costs of residents moving 
into motels, apartments, or other temporary homes until their homes 
are cleaned up and repaired. 

Average annual indirect damages for the three evaluation reaches 
in the watershed are estimated to be: Sunset-Sunnycove, $4,540; Sols 
Wash, $510, and Casandro Wash, $420. 

' OTHER PROBLEMS 

Water-based recreation located closer than 50 miles to Wickenburg 
is desired by the residents of Wickenburg, but the erratic streamflow, 
because of the climatic characteristics of the area, prevents the 
development of water-based recreation areas in this watershed. 



PROJECTS OF OTHER AGENCIES ' 

The Army Corps of Engineers and the Flood Control District of 
Maricopa County have conducted flood plain and flood control studies 
in and around Wickenburg. The Corps of Engineers flood plain informa- 
tion study for Wickenburg is found in the report titled "Flood Plain 
Information Study for Maricopa County, Volume IV, Wickenburg Report, 
December 2965." Maricopa Cbunty's flood control study for Wickenburg 
is found in their "Comprehensive Flood Control Program Report." The 
Bureau of Reclamation made an extensive study of the Box Canyon site 
on the Hassayampa River for the purpose of constructing a dam for stor- 
age of irrigation water. "Project Planning Report 3-8 B1-2," dated 
Febuary 1948, indicated that the frequency of flows makes the project 
infeasible. 

The Army Corps of Engineers recently completed a second flood 
' plain study for a six-mile reach on the Hassayampa River near 

Wickenburg. The study was completed in May 1972, and titled "FZ00d 
Plain Information, Hassayampa River, Vicinity of Wickenburg, Arizona. " 

No projects have been planned by other agencies which would have 
any direct relationship upon the works of improvement included in this 
work plan. 



I 
I 

PROJECT FOWLATION. 

I 
There has been an awareness in Wickenburg of the need for flood 

I 
protection since early pioneer days. The town has actively sought 
solutions to its flood problems through several avenues. The Town 
Council has supported studies by the Army Corps of Engineers and the 
Bureau of Reclamation on the Hassayampa River in hopes that the con- 

I struction of a dam at the Box Canyon site would reduce flooding of 
the town. These efforts were coupled with efforts to zone areas sub- 
ject to flooding so as to reduce future damages. The Army Corps of 

I Engineers flood plain information studies were requested to gather 
information to facilitate zoning. 

Chapter 15, F ~istrict, Flood Plain, of the Wickenburg Zoning 

I and Subdivision Regulations of 1972, defines the flood plain zones 
which have been established in Wickenburg. Section 11-15-1 states, 
"This District comprises areas situated within the designated flood- 

I ' ways. In general, the District limits follow established limits of 
floods of fifty ( 5 0 )  year frequency, within which special regulations 
are necessary for minimum protection of the publie health andsafety, 

I 
and of property and improvements from hazards and damages resulting 
from floodwaters." The designated floodways are, for the most part, 
those identified for the fifty (50) year flood plain in the Army 
Corps of Engineers flood'information studies. 

I The Arizona Flood Plain Management Act of 1973 became a part of 
the Arizona Revised Statute 45-2342 on August 8, 1973. This act, 

I passage of which was supported by the Town of Wickenburg, requires 
local governments to designate flood plains within their areas of 
jurisdiction and regulate development within them. Flood plain 

I 
regulations adopted under the Act must, among other things, include 
regulation of subdivisions and other developments in the designated 
flood plain and regulation of minimum flood protection elevations and 
flood damage prevention requirements for structures and facilities 

I which are vulnerable to flood damage. The regulations are to require 
that any dwelling built within a flood plain shall be constructed so 
as to place the minimum floor elevation of the dwelling above the 

I high water line of the one hundred (100) year flood. 

The town of Wickenburg plans to revise their zoning regulations 

I 
to incorporate the intent and requirements of the Arizona Flood Plain 
Management Act and has by letter requested the assistance of the 
Arizona Water Commission. 

I Measures included in this plan are supplemental and complimentary 
to on-going flood plain management activities of the town of 
Wickenburg. 

I 
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-Project Formulation- 

I 

Residents of Wickenburg pay a one cent local sales tax to raise 
I 

funds for flood protection. The "Maricopa County, Arizona, Comprehen- 
s ive  Flood Control Program Report" prepared by the Flood Control Dis- 
trict of Maricopa County in 1963, following a series of public meetings, 
recommended floodwater storage structures on Sols Wash, Casandro Wash, 

I 
Sunset Wash, and Sunnycove Wash. Interest in the projects was high but 
funds were not available either at the local or county level. I 

Representatives of the town council of Wickenburg attended a 
Wickenburg Soil Conservation District meeting in October 1967 and 
requested information concerning P. L. 566 and the applicability of 

I 
this program to the solution of their problems. The town representa- 
tives stated that Wickenburg could not expect a very high priority for 
the limited funds of the County Flood Control District because of the 
town's small population and rural nature. They, therefore, wanted to 

I 
know about the possibility of federal assistance through the P. L. 566 
program. I 

As a result of that meeting, a tour of the watershed was conducted 
in April 1968 with representatives of the town of Wickenburg, 
Wickenburg Soil Conservation District, Triangle Soil Conservation 

I 
District 11, Yavapai County, Flood Control District of Maricopa County, 
and SCS in attendance. A meeting followed the tour, and it was agreed 
that an application for assistance under P. L. 566 would be submitted. 
Each of the public agencies on the tour agreed to be sponsors of the 

I 
project. 

A public meeting was held in Wickenburg on June 3, 1968, and local 
I 

people were encouraged to define the problems of the area and assist in 
defining the objectives to be included in the application for assist- 
ance. The application was completed in September 1968 and was approved 

I 
by Governor Jack Williams on October 9, 1968. 

Following a preliminary investigation study by the SCS, a meeting 
was held with the sponsors on February 13, 1970, at the town hall of 

I 
Wickenburg. The results of the preliminary investigation were pre- 
sented, In addition to representatives from the sponsoring organiza- 
tion, representatives from the Wickenburg Chamber of Commerce, a 

I 
local business, and professional women's club attended. The Town 
Council of Wickenburg endorsed the preliminary investigation report 
and voted to provide $48,000 of city funds to assist in the cost of 

I 
preparing a work plan. I 

1 /  The name 0 6  S o i l  Ca~duvaLLon U h . t G &  i n  Ahizana urad changed t o  - 
I 

N a t u m d  Ruautrce Cav~.~avaLLon 0 h . t G c h  d d n g  t h e  1971-72  
. L e g ~ ~ u e  yean. I 
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-Project Formulation- 

I 
During the planning stage, two formal meetings were held and 

I several other local contacts were made to report on the progress of 
planning and any changes in formulation since the previous meetings. 
Representatives of Arizona Game and Fish Department and Bureau of Sport 

I 
Fisheries and Wildlife 1/ toured the watershed during the summer of 
1971. During the formal meeting on October 6, 1971, the Wickenburg 
Natural Resource Conservation District requested that waterspreaders 
be included as a part of the proposed land treatment program. 

1 A public meeting, announced on the local radio station and in the 
local paper, was held on October 28, 1971, which presented the final 

I formulation of the project, along with the estimated total P. L. 566 
and local costs involved. 

I 
As part of the comprehensive framework study for the Lower Colorado 

Region, an upstream flood prevention program was formulated. Treatment 
of the Wickenburg Watershed was included in the recommended program 
needed by 1980. Consequently, implementing this plan is in close 

I harmony with findings of the Type I study. 

I OBJECTIVES 

In preparing the application for assistance, the sponsors identi- 
fied several objectives. A primary objective was to implement the 

I Maricopa County Flood Control District Program for Wickenburg so as to 
provide protection to the developed areas from the 100-year storm. The 
sponsors sought to reduce erosion on the watershe8 so as to reduce 

I sediment damages in town and downstream. It was recognized that a 
comprehensive program of land treatment measures and structural measures 
would be needed. To the extent possible, the sponsors sought to com- 

I 
bine water-based recreation with flood control. 

I 
ENVIRONMENTAL CONSIDERATIONS 

The effects of building structural works of improvement to reduce 
floodwater and sediment damages to the developed urban areas and the 

I agricultural lands along the Hassayampa River were evaluated for Sunset 
Wash, Sunnycove Wash, Casandro Wash, and Sols Wash to determine the 
final formulation of the project. 

I 
I - I /  Eddec~ve J d g  1 ,  1974 ,  fhe Buheau ad S p a n t  Fhhehien and W-iedp.ide 

becoma ththe U .  S .  Fhh and N,t&U!Lde Sef~vice. 

I 
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-Project  Formulation- 

I 

The floodwater r e t a r d i n g  s i t e s  used i n  t h e  p r o j e c t  a n a l y s i s  were 
I 

c a r e f u l l y  se l ec t ed .  Good stokage s i t e s  a r e  n o t  common i n  t h e  watershed, 
but  where poss ib l e ,  preference  was given t o  those loca ted  i n  t h e  a reas  
of lowest va lue  w i l d l i f e  h a b i t a t  and t h e  l e a s t  v i s u a l  impact on t h e  
r e s i d e n t s  of Wickenburg. Channel modif ica t ion  was considered only when 

I 
p r o t e c t i o n  could not  be  provided by i n s t a l l a t i o n  of floodwater r e t a rd -  
ing  s t r u c t u r e s .  I n  analyzing t h e  channel modif icat ion a l t e r n a t i v e ,  con- 
s t r u c t i o n  procedures c a l l i n g  f o r  removal of vege ta t ion  from one bank 

I 
were used. 

Both bur ied  p ipe  o u t l e t s  and open-lined channels were inves t iga t ed  
I 

during p lan  formulat ion.  Preference  was given t o  buried p i p e l i n e s  s o  
a s  t o  provide t h e  l e a s t  poss ib l e  long term e f f e c t  on t h e  human and 
w i l d l i f e  environment of t h e  f lood p l a i n .  To t h e  ex ten t  poss ib l e ,  
alignment f o r  the  buried pipe o u t l e t s  was made t o  fol low e x i s t i n g  

I 
s t r e e t s  o r  open a r e a s  s o  a s  t o  l i m i t  t h e  amount of n a t u r a l  vege ta t ion  
damaged. I 

The l a c k  of dependable runoff above t h e  s t r u c t u r e  s i t e s  precludes 
s to rage  of a  permanent pool  of water  i n  t h e  floodwater r e t a r d i n g  s t r u c -  
t u r e s .  A l t e r n a t i v e  floodwater r e t a r d i n g  s t r u c t u r e s  were evaluated 

I 
based on t h e  assumption t h a t  they would empty a f t e r  each storm. This 
provides assurance t h a t  t h e  de ten t ion  capaci ty  would be  a v a i l a b l e  f o r  
subsequent storms and would prevent  t h e  development of s tagnant  water  
and t h e  r e s u l t i n g  mosquito problem. Costs f o r  c a r e f u l l y  shaping 

I 
borrow a r e a s  f o r  proper drainage were included i n  a l l  cos t  es t imates .  

Each a l t e r n a t i v e  inves t iga t ed  included a p lan  f o r  vege ta t ing  t h e  

I 
dams and borrow p i t s  s o  a s  t o  speed recovery of t h e  a rea .  Each a l t e r n -  
a t i v e  included p lans  f o r  dus t  suppression during cons t ruc t ion .  I 

Land treatment  measures t h a t  would reduce e ros ion  and subsequently 
reduce sediment depos i t ion  i n  t h e  lower reaches of t h e  watersheds were 
given p r i o r i t y  during development of t h e  land t reatment  program on t h e  
upper watershed. Measures t h a t  d e t a i n  o r  spread a v a i l a b l e  water  were 

I 
given preference  a s  they improve t h e  vegeta t ion .  The improved vege- 
t a t i o n  provides b e t t e r  w i l d l i f e  h a b i t a t  a s  we l l  a s  improved graz ing  
f o r  l i ves tock .  Those management p r a c t i c e s  leading t o  proper range use 

I 
were s e l e c t e d  f o r  i nc lus ion  i n  p r o j e c t  a n a l y s i s .  I 
ALTERNATIVES 

Severa l  a l t e r n a t i v e s  and p o s s i b i l i t i e s  f o r  achieving t h e  sponsors '  
ob jec t ives  were considered dur ing  t h e  formulat ion of a  p r o j e c t .  The 

I 
fol lowing d i scuss ion  i d e n t i f i e s  t h e  s t u d i e s  undertaken i n  each of t h e  
major dra inages  w i t h i n  t h e  watershed. I 

I 
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-Project Formulation- 

sunset and Sunnycove Washes' 

I Alternatives considered on these {ashes included: building 
earthfill floodwater retarding dams on both washes; building an earth 

I dam on either of the washes; constructing an enlarged flood channel; 
and floodproofing of existing developments supplemented by flood 
plain insurance. 

I The building of a floodwater retazding structure on each wash 
would protect the homes in the urban area downstream during the once 
in 100-year flood. Several site locatzons for each of these earth 

I dams were considered. The objective wqs to locate the least costly 
site which would provide maximum protection. Two different methods 
of delivering the temporarily stored water to the Hassayampa River 

I 
were considered. One method included al lined open channel and the 
other a buried pipeline. 

An earthfill dam on just Sunset ~a'sh would provide protection to 

I the Oxbow Drive area from the 100-year flood, but would not provide 
100-year protection to the area below the junction with Sunnycove 
Wash. 

I The same is true with just the Sunnycove Dam. It would only 
provide 100-year protection for the aria above the junction with 

I 
Sunset Wash. The area below the junction would still be subject to 
flooding during the 100-year storm. 

The construction of an enlarged flood channel would require the 

I relocation of at least three homes and would involve the lowering of 
Sylvan Street. The channel above Sylvan Street would need to be sta- 
bilized by the use of either a lined cliannel or a series of drop 

I structures. This alternative would provide 100-year protection to 
the existing buildings. Traffic on Sylvan Street would still be 
interrupted during each flow. Bridges would be needed at six cross- 

I 
ings . 

The effect of on-going flood plain zoning activities as well as 
the potential for floodproofing was studied. Flood plain zoning will 

I prevent future damages from increasing but would not greatly reduce 
damages presently occurring. Buildings presently flooded would still 
be subjectto flooding and damage. Zoning will restrict future devel- 

I opment on the flood plain to developments that are compatible with 
periodic flooding. Because most of the flood plain is already built-up, 
zoning along Sunset-Sunnycove Wash will have limited effect. Flood 

I 
insurance would reduce the financial impact of a major flood on resi- 
dents in the flood plain. FloodproofiGg measures could be installed 
to reduce damages to existing homes and buildings. These measures 
could include, among other things, watertight doors and watertight 

I walls. 
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-Pro jec t  Formulation- 
I 

Casandro Wash 
I 

Three poss ib l e  s o l u t i o n s  were considered which would reduce f lood- 
water  and sediment damages along Casandro Wash. These were: the  con- 
s t r u c t i o n  of an e a r t h f i l l  f loodwater r e t a r d i n g  dam; enlarg ing  t h e  e x i s t -  

I 
i ng  channel and t h e  c u l v e r t  under t h e  r a i l r o a d ;  and f loodproofing of 
e x i s t i n g  developments supplemented by f lood p l a i n  insurance.  A l l  of 
t h e  s t r u c t u r a l  p o s s i b i l i t i e s  were found t o  be i n f e a s i b l e .  

I 
A 40-foot high ea r th f i l l .  dam on Casandro Washl ,500fee t  upstream 

from Mariposa S t r e e t  w a s  considered. This  dam would con t ro l  the  runoff 
from t h e  100-year storm i n  such a  manner a s  t o  prevent  t h e  f looding 

I 
of e x i s t i n g  houses on t h e  f lood p l a i n .  Mohave S t r e e t  would s t i l l  be 
s u b j e c t  t o  minor f lood damage from runoff o r i g i n a t i n g  below t h e  dam. 
The open land nea r  t h e  AT&SF Railroad would be a v a i l a b l e  f o r  f u t u r e  

I 
development. The t h r e a t  t o  t h e  r a i l r o a d  from t h e  100-year f lood would 
be removed. 

The cons t ruc t ion  c o s t  of t h i s  a l t e r n a t i v e  was est imated t o  be 

I 
$206,000. The average annual c o s t  i s  $15,00O,and t h e  average annual 
b e n e f i t s  were est imated t o  be $4,400. 

1 
The enlargement of t h e  e x i s t i n g  channel and t h e  r a i l r o a d  c u l v e r t  

t o  c a r r y  t h e  100-year runoff was considered. This  a l t e r n a t i v e  would 
involve t h e  reshaping and enlarg ing  of t h e  e x i s t i n g  channel f o r  about 

I 
1,000 f e e t  upstream from Mohave S t r e e t ,  t h e  lowering and paving of 
Mohave S t r e e t ,  and t h e  en larg ing  of t h e  c u l v e r t  under t h e  r a i l r o a d .  
This  a l t e r n a t i v e  would p r o t e c t  t h e  developments from t h e  100-year f lood.  
Travel  on Mohave S t r e e t  would be i n t e r r u p t e d  during each storm. The 

I 
open a r e a  above t h e  r a i l r o a d  t r a c k  could be  used f o r  f u t u r e  urban 
development. I 

The est imated cons t ruc t ion  c o s t  of t h i s  a l t e r n a t i v e  is $500,000. 
The average annual c o s t  was $33,000 wi th  t h e  average annual b e n e f i t s  
est imated t o  be  $4,400. 

I 
Flood p l a i n  zoning e s t ab l i shed  f o r  t h e  a r e a  shown a s  sub jec t  t o  

f looding  on Figure  3 w i l l  prevent  t h e  floodwater and sediment damages 
from increas ing .  New development i n  t h a t  a r e a  w i l l  be  requi red  t o  

I 
inc lude  necessary f loodproofing i n  any cons t ruc t ion  p lans .  Develop- 
ment i n  t h e  flood-prone a r e a ,  inc luding  t h e  open a r e a  above t h e  r a i l -  
road ,  w i l l  be regula ted  and p r i o r i t y  w i l l  be  given t o  those  uses  t h a t  

I 
a r e  most compatible wi th  t h e  f lood condi t ions .  Such uses  would inc lude  
a  park,  open space,  and green b e l t s .  Flood p l a i n  zoning w i l l  n o t  
reduce t h e  damages t o  e x i s t i n g  developments. Flood insurance would 

I 
g r e a t l y  reduce t h e  f i n a n c i a l  impact of a  major f lood on t h e  r e s i d e n t s  
i n  t h i s  s tudy a rea .  1 

I 
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I 
-Project Formulation- 

I 
Floodproofing of existkng buildings coul'd be' used to provide some 

I protection from the more frequent events. Floodproofing measures would 
include, but are not limited to, construction of watertight walls along 
the major streets, particularly Mohave Street, or around individual 

I 
houses and installation of watertight doors on the buildings. The 
intensity of investigations did not permit the completion of flood- 
proofing cost estimates. 

I Sols Wash 

Several possibilities were considered on Sols Wash to meet the 

I sponsors' objectives. These included: construction of the multiple 
purpose Matthie Dam; construction of a single purpose floodwater re- 
tarding dam on Sols Wash; two channel modification alternatives; flood 

I 
prevention by land treatment measures alone; a flood prevention dam 
on Flying E Wash; and floodproofing supplemented by flood insurance. 
Each structural alternative was found to be infeasible. 

I Construction of an earthfill dam on the Matthie site would pro- 
vide both flood protection and a recreation pool. The dam would be 
located on Sols Wash about 6 miles west of Wickenburg and would con- 

I 
' 

trol the runoff from 125 of the 150 square mile drainage area. The 
dam was originally proposed in 1963 by Johannessen and Girand, con- 
sulting engineers, and would contain 500 surface acres of water for 

I 
recreational use. Construction of the dam would require the relocation 
of about two miles of the AT&SF Railroad. The dam would provide'pro- 
tection from the 100-year flood to the urban area on Sols Wash. The 
water supply from this ephemeral stream is very unreliable and is not 

I adequate to maintain a quality recreational pool. Average annual costs 
allocated to flood prevention exceed the average annual flood preven- 
tion benefits. 

I A single purpose flood protection dam across Sols Wash was con- 
sidered. The site investigated was downstream from the Matthie site 

I 
and approximately 5 miles upstream from the Hassayampa River. It 
would provide the 100-year flood protection to the urban area. This 
site would require the relocation of two miles of the AT&SF Railroad. 
On an average annual basis, the costs exceeded the benefits associated 

. with this alternative. I . .,.. 

The construction of either of two floodwater channels was con-. 

I sidered. One possiblity consisted of the improvement of only that 
portion of the channel downstream from the Highway 89 bridge to the 
Hassayampa River. This would consist of enlarging the channel and 
building a dike on the north side of the channel along the park. The 

I sides of the channel would be protected by rock riprap and sheet piling. 
This would protect the urban area downstream from Highway 89 from the 
100-year flood but would not provide protection to the area upstream 

I from the bridge. The average annual cost of this alternative was 
estimated at $8,000 and the average annual benefits were $4,400. 

I 21' 



-Pro jec t  Formulation- 
I 

The second channel p o s s i b i l i t y  cons is ted  of en larg ing  and c l ea r ing  
t h e  e x i s t i n g  channel from 3,000 f e e t  upstream of t h e  Highway 89 br idge  

I 
t o  t h e  Hassayampa River.  h he enlarged channel would prevent  floodwater 
damage t o  t h e  bu i ld ings  and park i n  t h e  Sols  Wash f lood p l a i n .  The 
a r e a s  of t h e  s tream bank s u b j e c t  t o  e ros ion  damage would be  p ro tec t ed  

1 I 
by rock  r ip rap .  The channel cons t ruc t ion  would remove vege ta t ion  t h a t  
has  been i d e n t i f i e d  a s  va luable  f o r  dove nes t ing .  The average annual 
b e n e f i t s  of t h i s  a l t e r n a t i v e  were est imated t o  be $4,900, whi le  t h e  

I ~ 
c o s t s  would be  g r e a t e r  than t h e  $8,000 determined f o r  the  o t h e r  channel 
a l t e r n a t e .  

The p o s s i b i l i t y  of reducing floodwater and sediment damages on 

I 
Sols  Wash by t h e  i n s t a l l a t i o n  of land t reatment  measures was considered. 
These measures included the  cons t ruc t ion  of 66,000 f e e t  of waterspread- 
ing  s t r u c t u r e s  coupled wi th  proper range use ,  defer red  graz ing ,  range 

I 
seeding,  and brush con t ro l .  These measures would reduce t h e  peak flows 
i n  Wickenburg from t h e  100-year storm by s i x  pe rcen t ,  which is not  
enough t o  prevent  f lood damages. The reduct ion  of damages i n  town would 

I 
n o t  j u s t i f y  t h e  a l l o c a t i o n  of t h e  cons t ruc t ion  c o s t s  f o r  t h e  measures 
t o  t h e  f lood prevent ion  purpose. On-site and o the r  o f f - s i t e  b e n e f i t s  
achieved by land treatment  measures warrant  i nc lus ion  of those  measures 
discussed under "Works of Improvement t o  Be Ins tal led,  Land Treatment" 

I 
i n  the  work plan. 

A f loodwater  r e t a r d i n g  s t r u c t u r e  on Flying E Wash approximately 

I 
1,500 f e e t  upstream from Highway 60 was inves t iga t ed .  This  s t r u c t u r e  
would p r o t e c t  t h e  Wickenburg Country Club Golf Course from f looding  and 
would reduce t h e  peak flows on Sols  Wash through town. Construct ion of 

I 
t h e  dam could not  be j u s t i f i e d  by t h e  b e n e f i t s  r ea l i zed .  

The e f f e c t  of f lood p l a i n  zoning on t h e  reduct ion  of f u t u r e  damages 
was considered. The zoning of t h e  land s u b j e c t  t o  f looding  f o r  u ses  

I 
o t h e r  than development would reduce t h e  damages t h a t  could occur i n  t h e  
f u t u r e  without  t h e  zoning. The e x i s t i n g  bu i ld ings  on t h e  f lood p l a i n  
would still be sub jec t  t o  damage. 

I 
Floodproofing measures could be  i n s t a l l e d  by ind iv idua l  proper ty  

owners and/or t h e  town. These would inc lude ,  but  a r e  not  l i m i t e d  t o ,  
I 

t h e  i n s t a l l a t i o n  of w a t e r t i g h t  doors on those homes t h a t  can withstand 
t h e  f o r c e s  of water  t h a t  would occur during t h e  100-year f lood ,  and 
cons t ruc t ion  of wa te r t igh t  wa l l s  and d ikes  around ind iv idua l  homes and 
bu i ld ings  o r  groups of homes and bui ld ings .  Some e x i s t i n g  s t r u c t u r e s  

I 
o r  mobile homes would need t o  be  moved from t h e  f lood p l a i n  t o  prevent  
damage. Flood p l a i n  insurance could be used t o  r e l i e v e  t h e  burden of 
f lood damages t o  those  i n  t h e  f lood prone a reas .  

I 
This a l t e r n a t i v e  would not  reduce damages t o  t h e  c i t y  park and 

would limit t h e  amount and type of development permit ted on about 69 
a c r e s  wi th in  Wickenburg. Est imates of t h e  cos t  of f loodproofing were 

I 
n o t  developed a s  a  p a r t  of planning s t u d i e s .  I 
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I 
-Project Formulation- 

I 
Selected Alternative 

I The following project measures have been selected for inclusion in 
this plan. The features of each measure are discussed under "Works of 
Improvement to Be Ins6aZZed. " 

I An accelerated land treatment program is planned for the entire 
watershed. In addition, 500 acres in the Sols Wash drainage that have 

I been designated as critical erosion and sediment source areas will 
receive intensive treatment,' 

I 
Earthfill floodwater retarding structures will be installed on 

Sunset Wash and Sunnycove Wash. Floodwaters from each structure will 
be released into buried pipelines and carried to the Hassayampa River. 

I Floodwater retarding structures were selected by the sponsors from 
among the various alternatives which proved to be economically feasible 
as the most satisfactory means of providing flood protection. The 

I 
' structures will provide a very high level of protection while at the 

same time creating a minimum amount of personal inconvenience. The 
selected alternative will have a minor adverse impact on the human 

I 
, environment. 

Pipeline outlets were selected because they represent the least 
costly alternative when considering the 100-year project life and mini- 

I mize the impact on the area below the floodwater retarding structures. 
Releases fromthe structures must go through residential sections where 
part of the old channel has been converted to streets. Use of the 

I existing channel system would result in long-duration flows in unstable 
channels, 

On Casandro and Sols Washes, none of the structural alternatives 

1 studied provide adequate benefits to justify the costs. Solution of 
flood problems in these areas is dependent on full implementation of 
the Arizona Flood Plain Management Act supplemented by floodproofing 

I and the flood insurance programs. 

I 
I 
I 
I 
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KIRKS OF IMPROVENENT TO BE INSTALLED 

L4ND TREATMENT MEASURES 

The land treatment  program ou t l ined  i n  t h i s  work p lan  w i l l  meet 
t h e  sponsors '  ob jec t ive  of reducing e ros ion  on t h e  watershed s o  a s  t o  
reduce on-si te  damages and damages occurr ing  i n  town and f u r t h e r  down- 
stream. Planned measures w i l l  improve cover condi t ions  i n  t h e  upper 
watershed and w i l l  enhance t h e  o v e r a l l  q u a l i t y  of t h e  range. The t r e a t -  
ment program is based on the . so i1 ,  p re sen t  range condi t ion ,  c l imate ,  
and economic c a p a b i l i t i e s  of t h e  landowners and opera tors .  The t r e a t -  
ment c o n s i s t s  of vege ta t ive  measures, management p r a c t i c e s ,  and small  
s t r u c t u r a l  works. 

Non-Federal Land 

The land treatment  on t h e  privately-owned and s t a t e - l eased  lands  
i n  t h e  watershed w i l l  be accomplished through conservat ion p l ans  devel- 
oped f o r  each opera t ing  u n i t .  During t h e  prepara t ion  of conservat ion 
p l ans  on s t a t e - l eased  lands ,  t h e  Arizona Game and F i sh  Department 
should be  contacted f o r  advice,  e s p e c i a l l y  when brush c o n t r o l  is in- 
cluded i n  t h e  plan.  P r a c t i c e s  included i n  t h i s  work p lan  and t o  be 
incorpora ted  i n t o  ind iv idua l  conservat ion p lans  include:  

Proper Grazing Use - grazing a t  an i n t e n s i t y  which w i l l  maintain 
enough cover t o  p r o t e c t  t h e  s o i l  and main ta in  o r  improve t h e  quan t i ty  
and q u a l i t y  of d e s i r a b l e  vegeta t ion .  

Deferred Grazing - postponing grazing o r  r e s t i n g  grazing land f o r  
a prescr ibed  period.  

Pas tu re  and Hayland Management - proper  t reatment  and use  of 
pas ture land  o r  hayland. 

Other p r a c t i c e s  which a r e  not  on an annual  b a s i s  inc lude:  

Range Seeding - e s t a b l i s h i n g  adapted p l a n t s  by seeding on range- 
land.  

Brush Control  - k i l l i n g ,  suppressing o r  managing brush by r o o t  
plowing. The a r e a  t o  be t r e a t e d  i s  on 0.5 t o  1.5 percent  s lopes .  The 
primary brush t o  be  removed is smal l  mesquite t r e e s .  The a r e a s  c leared  
t h a t  do n o t  have s u f f i c i e n t  g r a s s e s ,  f o r b s ,  and shrubs t o  n a t u r a l l y  
r evege ta t e  t h e  a r e a ,  w i l l  be revegeta ted  through t h e  range seeding 



I 
-Improvements to Be Installed- 

I 
practice. Sufficient trees and shrubs will be left in a pattern that 

I will provide the necessary habitat for wildlife species present. - 1/ 

Grazing Land Mechanical Treatment - renovating, contour furrowing, 

I 
pitting, or chiseling native grazing land by mechanical means. 

Waterspreading - diverting runoff from natural channels or gullies 
by means of a system of dams, dikes, or ditches, and spreading it over 

I relatively flat areas. These earthfill structures will average less 
than 5 feet in height and will be between 500 and 2,000 feet in length, 
with pipes through the dikes. The pipes will provide water for existing 

I 
vegetation located downstream. 2/ 

Other land treatment measures include irrigation water management, 
pasture and hayland planting, planned grazing system, stock ponds, and 

I wells. These practices and measures are based on present and projected 
land use. 

I If future land use differs appreciably from that expected, alterna- 
tive treatment practices and measures will be incorporated into the 
conservation plans and installed. 

I Conservation plans are being prepared or will be prepared on 
40,600 acres of rangeland in the watershed. These plans combined with 
the existing plans will result in 78 percent of the watershed being 

I under conservation plan. 

About 500 acres of land throughout the plains unit in the Sols 

I Wash drainage will receive intensive treatment. This critical area 
treatment will consist of construction of waterspreading systems, range 
seeding, and grazing land mechanical treatment. The specific sites to 

I 
be treated will be identified and agreed upon during the development 
of conservation plans with landowners responsible for the management 
of each of the four operating units in the Sols Wash drainage. 

I The total planned land treatment program will add 32,250 acres of 
the watershed to the category of land adequately treated during the 
project installation period. This land, along with the land already 

I adequately treated, will result in 61,750 acres or 62 percent of the 
watershed being adequately treated. Installation of land treatment 
measures and practices will continue under the going program of the 

I 
Triangle and Wickenburg Natural Resource Conservation Districts after 

1 - 1 /  I2 i.6 ina2mated 2h& ,the maximum m e a  20 be L tea ted dwLing 2he 
pkojecX i ~ n t w o n  peniod uLiee be 1,000 amen.  

I 2 1  I t  in i ima ted  t h a t  t h e  maximum m e a  20 be L tea ted bg ~ a t m p h e a d -  - 
iptg ngntem W be 1,100 acnen. 
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-Improvements to Be Installed- 
I 

the project installation period. This work is consistent with the long 
range goal of each district 50 adequately treat all lands within their 

I 
respective districts. 

A low intensity soil survey has been completed on all lands in the 
I 

watershed except for the 32,000 acres of land located in Maricopa 
County. These 32,000 acres will be surveyed during the project instal- 
lation period. 

I 
Federal Lands I 

The Bureau of Land Management and permittees will continue coopera- 
tive agreements for the land treatment program on the 4,000 acres of 
the watershed that the Bureau of Land Management administers. Individ- 

I 
ual management plans will continue to be developed for the allotments 
involved. # 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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-1mprwements t o  Be Insta l led-  

The severe erosion mars the landscape i n  the upper reaches of Sols  Wash 

SCS Photos 
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I 
-Improvements t o  Be I n s t a l l e d -  

I STRUCTURAL MEASURES 

I The proposed s t r u c t u r a l '  measures w i l l  inc lude  two floodwater 
r e t a r d i n g  s t r u c t u r e s  and p r i n c i p a l  sp i l lway o u t l e t  p ipe l ines .  The out- 
l e t  p i p e l i n e s  from t h e  two s t r u c t u r e s  w i l l  j o i n  together  i n  a  common 

I p i p e l i n e  t o  c a r r y  water  t o  t h e  Hassayampa f lood p l a i n .  The two s t ruc -  
t u r e s  a r e  designed t o  con t ro l  t h e  runoff from t h e i r  r e spec t ive  water- 
sheds,  from a  storm occurr ing on t h e  average of once every 100 yea r s  

I 
(one percent  chance of occurrence s torm).  Both s t r u c t u r e s  w i l l  have 
dry sediment pools.  

Both s t r u c t u r e s  w i l l  have r e s t r i c t e d  o u t l e t s  i n  t h e  p r i n c i p a l  

I sp i l lways .  The smal l  watersheds con t r ibu t ing  t o  t h e  s t r u c t u r e s  allow 
low r e l e a s e  r a t e s  t h a t  can be conveyed i n  p i p e l i n e s  t o  t h e  Hassayampa 
River f lood p l a i n .  The Sunset Dam w i l l  r e l e a s e  an average flow of 

I 4.4 c f s  f o r  a  period of 7.6 days t o  evacuate t h e  100-year runoff 
volume. The Sunnycove Dam w i l l  r e l e a s e  an average of 4.8 c f s  f o r  a  
period of 17 days t o  r e l e a s e  t h e  100-year runoff volume. 

I The low r e l e a s e  r a t e s  w i l l  be accomplished by a  s p e c i a l  design of 
t h e  i n t a k e  s t r u c t u r e s  and t r a s h  rack  during f i n a l  design.  The des ign  
used w i l l  inc lude  an ungated o r i f i c e  i n  t h e  wa l l  of each i n t a k e  s t ruc -  

I t u r e .  Because o r i f i c e s  a r e  sub jec t  t o  plugging by d e b r i s ,  p rovis ions  
w i l l  be  made i n  t h e  r i s e r  design t o  al low access  t o  t h e  o r i f i c e  open- 
ings  f o r  cleaning.  Gated openings w i l l  a l s o  be  provided i n  each i n t a k e  

I 
s t r u c t u r e  s o  t h a t  t h e  r e s e r v o i r  can be  dra ined  i n  t h e  event t h e  o r i -  
f i c e s  a r e  plugged. 

To a s su re  proper funct ioning  and s a f e t y  of t h e  s t r u c t u r e s ,  t h e  

I c r e s t  of each p r i n c i p a l  sp i l lway r i s e r  was s e t  above t h e  maximum water  
su r face  a t t a i n e d  by rou t ing  t h e  100-year storm through t h e  o r i f i c e  i n  
each s t r u c t u r e .  The top of t h e  r i s e r  is open t o  provide an u n r e s t r i c t -  

I ed opening below t h e  c r e s t  of t h e  emergency spi l lway.  The 100-year 
storm was a l s o  routed through each s t r u c t u r e  f o r  a  plugged o r i f i c e  con- 
d i t i o n .  The c r e s t  of t h e  emergency sp i l lway - e leva t ion  2,173.0 f e e t  

I 
M.S.L. a t  t h e  Sunnycove s i t e  and e l e v a t i o n  2,131.0 f e e t  M.S.L. a t  t h e  
Sunset s i t e  - was s e t  above t h e  maximum water  su r face  a t t a i n e d  wi th  
t h e  plugged o r i f i c e  condit ion.  

I The Sunset Dam w i l l  be cons t ruc ted  wi th  a 40 f o o t  wide concre te  
emergency sp i l lway chute  and SAF b a s i n .  1/ The sp i l lway i s  loca ted  
over t h e  cen te r  of t h e  dam s o  t h a t  t h e  r a r e  events  would d ischarge  back 

I i n t o  t h e  wash a t  t h e  same l o c a t i o n  where they would normally flow. 

I 
I /  S t .  AVLthunq F a l A  ISAF) dinchutge n U n g  banin at t h e  oLLtee,t 

I 
- 

06 t h e  concu te  chuie. 

I 
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-Improvements t o  Be I n s t a l l e d -  
I 

The emergency sp i l lway f o r  t h e  Sunnycove Dam w i l l  be excavated 
i n t o  t h e  l e f t  abutment. The ,mater ia l  i s  very  e ros lon - re s i s t an t  cement- 

I 
ed fanglomerate.  The dam foundation w i l l  be s t r i p p e d  about 1-1/2 f e e t  
t o  t h e  cemented ma te r i a l .  A cutoff  t r ench  w i l l  be  excavated i n t o  t h e  
fanglomerate t o  provide p r o t e c t i o n  from seepage under t h e  embankment. 

I 
The Sunset Dam foundation w i l l  be of s i l t ,  sand,  and g rave l  four  

t o  s i x  f e e t  t h i c k  overlying ca l iche .  A cu to f f  core  w i l l  be  constructed 
t o  provide a near  p o s i t i v e  cutoff  i n t o  t h e  ca l iche .  

I 
The abutments on both  dams a r e  composed of m a t e r i a l s  s i m i l a r  t o  

t h e  foundat ion mater ia l s ,and  cutof f  w i l l  extend i n t o  t h e  abutments. 

I 
Both dams a r e  single-purpose f lood con t ro l  s t r u c t u r e s .  The sedi -  

ment pools  w i l l  both be dra ined  a f t e r  each storm by t h e  low-stage p o r t s  
I 

i n  t h e  p r i n c i p a l  spi l lway r i s e r s .  

Clearing and grubbing of t h e  small amounts of vege ta t ion  a t  the  
l o c a t i o n s  of t h e  embankments and borrow a r e a s  w i l l  remove any organic 

I 
mat ter  present .  

Borrow m a t e r i a l  f o r  t h e  cu to f f  t rench  and embankment f i l l  on t h e  

I 
Sunset s i t e  w i l l  be  excavated i n  t h e  r e s e r v o i r  a r ea  immediately up- 
stream from t h e  dam. Borrow m a t e r i a l  f o r  t h e  cutoff  t rench  and embank- 
ment on t h e  Sunnycove s i t e  w i l l  come from excavat ion i n  t h e  emergency 

I 
spi l lway and from t h e  channel banks both  upstream and downstream of 
t h e  dam. The a r e a  t o  be d i s tu rbed  upstream w i l l  be  i n  t h e  r e s e r v o i r  
a rea .  The a r e a  t o  be d i s tu rbed  downstream w i l l  be wi th in  1,500 f e e t  
of t h e  dam. An a l t e r n a t e  borrow a r e a  was a l s o  loca ted  about three-  

I 
f o u r t h s  m i l e  upstream from t h e  Sunnycove damsite ,  j u s t  above t h e  e le -  
va t ion  of t h e  100-year f lood pool.  A a  borrow a r e a s  w i l l  be  revegeta ted  
and shaped suca?_t_hat they w i l l  d r a i n  and n o t  form l o c a l i z e d  impound- -_ __  __ - 

I 
m z s  . - 

The cons t ruc t ion  of Sunset Dam w i l l  con t ro l  t h e  runoff from 0.6 
I 

square mi le ,  and t h e  cons t ruc t ion  of t h e  Sunnycove Dam w i l l  con t ro l  t h e  
runoff from 1.35 square  mi l e s ,  and w i l l  r e s u l t  i n  c o n t r o l l i n g  80 per- 
cent  of t h e  runoff from t h e  2.42 square  mi l e s  dra inage  a r e a  of Sunset- 
Sunnycove Wash above t h e  Hassayampa River. 

I 
The cons t ruc t ion  of t h e  Sunset Dam w i l l  r e q u i r e  t h e  a c q u i s i t i o n  of 

16 a c r e s  of land f o r  t h e  floodwater and sediment pool and t h e  denten- 

I 
t i o n  dam wi th  spi l lway.  Current ly  about 4 a c r e s  of t h i s  land is i n  t h e  
100-year f lood p l a i n  wi th  t h e  r e s t  having p o t e n t i a l  f o r  urban develop- 
ment and owned by p r i v a t e  p a r t i e s .  The cons t ruc t ion  of t h e  dam w i l l  

I 
r e q u i r e  t h e  r e l o c a t i o n  of one 4 inch  w a t e r l i n e  and concre te  encasement 
around a second 4 inch  wa te r l ine .  Concrete encasement i s  planned 
around a te lephone cable  where it passes  under t h e  proposed dam. A 
r e s i d e n t i a l  powerline w i l l  be  r e loca ted .  

I 
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I 
-Improvements t o  Be Installed- 

I The construction of Sunnycove Dam w i l l  require the acquisi t ion of 
25 acres of land fo r  the  floodwater and sediment pools and the deten- 

I t ion  dam with s ide  spillway. The City of Wickenburg owns 15 acres  of 
the  land with pr ivate  pa r t i e s  owning the  r e s t .  Approximately 6 acres 
of the land is i n  the 100-year flood pla in  of Sunnycove Wash with the 

I r e s t  being undeveloped re la t ive ly  steep broken lands. No relocation 
of u t i l i t i e s  is expected a t  the s i t e .  

I 
The construction of the  ou t l e t  pipeline w i l l  require the  acquisi- 

t i on  of 1.5 acres of pr ivate  land and the use of 2.5 acres of c i t y  
owned land. About one-half of the  c i t y  owned land needed is exis t ing 
s t r e e t s .  The sponsors w i l l  replace pavement damaged during construction. 

I Sixteen u t i l i t y  l i ne s  w i l l  be crossed by the  ou t l e t  pipeline.  
These u t i l i t i e s  include 8 sewer l i ne s ,  7 water lines,and one gas l i ne .  

I No relocation of people or  businesses i s  expected from the con- 
s t ruc t ion  of the  works of improvement included i n  the  plan. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
D(PLAN4TIrn OF INSTALLATION COSTS I 

LAND TREATMENT MEASURES 1 
The cost of establishing the land treatment measures prescribed in 

the work plan include: 

1. The costs of applying the required measures. 

I 
2. The costs of the technical assistance. I 
The land treatment measures needed on the federal lands have been 

completed in conformance with the policies and standards of the land 
administering agency and the Soil Conservation Service. Therefore, 

I 
no costs have been included in the plan for land treatment measures 
on federal land. 

The quantity-unit cost approach is used to estimate the cost of 

I 
installing the land treatment measures on the non-federal land. The 
costs of applying the land treatment measures described in the plan 
will be borne by the individual landowners or operators except for 

I 
the treatment of approximately 500 acres classified as critical. The 
cost of treatment of the critical areas will be shared 80 percent from 
P. L. 566 funds and 20 percent from other funds. 

I 
Cost estimates for technical assistance are based on similar costs 

encountered for the existing conservation program in the area. Techni- 
cal assistance costs to install the land treatment measures will be 

I 
borne by current program funds and P. L. 566 funds. The technical 
assistance costs to complete the low intensity soil survey on the 
Maricopa County portion of the watershed will be borne by P.  L. 566 

I 
funds . I 
STRUCTURAL EASURES 

The total installation cost for structural measures includes cost 
of construction, engineering services, project administration, state 

I 
dam filing fees, and land rights. A tabulation of the installation 
costs is shown in Table 2 of this plan. I 
Construction 

The construction costs shown in the plan include the cost of 

I 
materials, equipment, labor, and profit associated with the construc- 
tion of the works of improvement. The estimated construction costs 
include a contingency factor of 15 percent on dams and 20 percent 

I 
on the pipelines. 
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I 
-Installation Costs- 

# Engineering Services 

I The cost of engineering services includes services of engineers, 
hydrologists, and geologists for surveys, site investigations, soil 
mechanics, structural designs, flood routing, and construction plans 

I and specifications. Engineering costs are estimated at twenty per- 
cent of the construction cost. (Table 2 )  

I Project Administration 

The costs of project administration are the P. L. 566 and other 

I administration costs associated with the installation of structural 
measures. This cost tncludes the cost of contract administration, 
review of engineering plans prepared by others, government representa- 

I tives, construction layout, and necessary inspection service during 
construction to insure that structural measures are installed in 
accordance with the plans and specifications. Project administration 
costs for P. L. 566 and other funds are estimated at ten and one per- 

I cent of the construction cost, respectively. The State of Arizona dam 
filing fee is an additional administrative cost paid by other funds. 
The local sponsors are responsible for providing the entire cost of 

I relocation assistance advisory services if the need for relocation 
payments develops before,the construction of the project. The cost of 
other administrative duties associated with relocation payments will be 
borne by the party that incurs the costs. 

I 
Land Rights 

1 Land rights costs estimates were made by the sponsoring local 
organizations. The major land rights costs are those for land adquisi- 

I tion, estimated at $53,200.  The cost of relocation of utilities and 
the paving of streets is estimated at $4,360.  

I Relocation Payments 

It is anticipated that relocation payments will not be needed on 

I this project. If the need for relocation develops before construction 
of the project, the relocation payments will be cost shared, in pro- 
portion to the local sponsors and Service's cost of the project, 32.9 

I percent by the sponsors and 67.1 percent by the Service. Some items 
included in relocation payments are: moving and related expenses, 
replacement housing costs, and losses sustained while re-establishing 

I 
a farm or business. 

I 
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-Installation Costs- 

COST SHARING 

The total estimated installation cost of the project is $553,560, 
of which $371,260 are from P. L. 566 funds and $182,300 are from other 
funds. All costs are allocated to flood prevention. 

The following will be borne by P. L. 566 funds: 

1. The cost of construction of structural measures. (Estimated 
cost of $230,580.) 

2. The cost of engineering services for all structural measures. 
(Estimated cost of $46,110.) 

3. The cost of project administration incurred by the Soil 
Conservation service. (Estimated cost $23,060.) 

4. The cost of technical assistance to accelerate the soil 
surveys in the Maricopa County portion of the watershed. 
(Estimated cost $16,000.) 

5. The cost of accelerated technical assistance to install the 
land treatment measures. (Estimated cost $7,510.) 

6. Eighty percent of the cost of installing land treatment 
measures on about 500 acres needing critical area treatment. 
(Estimated cost $48,000.) 

The following will be borne by Other Funds: 

1. Twenty percent of the cost of installing land treatment 
measures on critical areas. (Estimated cost $12,000.) All 
of the cost of other land treatment measures (Estimated cost 
$101,695.) 

2. The cost of technical assistance which is not a part of the 
accelerated land treatment program. (Estimated cost $7,175.) 

3 .  The cost of project administration incurred by the sponsors. 
(Estimated cost $3,870.) 

4. The total cost of land rights for the structural measures. 
(Estimated cost $57,560.) 



I EXPECTED EXPENDITURES OF FUNDS BY FISCAL YEARS 

I Wickenburg Watershed, Arizona 
(Dollars) 11 

A " 2  , I I,,,, I,".,, L.,),,." 

I I 
STRUCTURAL MEASURES 
Construction 230,580 230,580 

I Engineering Services 23,055 23,055 46,110 
Project Administration 23,060 23,060 

TOTAL P.  L. 566 53,040 291,010 13,575 13,635 371,260 

Critical Area Treatment 3,000 3,000 3,000 3,000 12,000 
SCS Technical Assistance 3,270 1,255 1,635 1,015 7,175 

TOTAL OTHER FUNDS 65,055 60,730 28,345 28,170 182,300 

I I /  Phice bane 1972 k c e n .  - 



I 
EFFECTS OF KIRKS OF IPIPROVEFENT I 

The land treatment measures will reduce the erosion of the upper 
watershed by increasing the density of cover and by slowing down the 
flow of the water through the use of waterspreader systems. It is 

I 
estimated that the sediment delivered by Sols Wash to the Hassayampa 
River will be reduced by about 3,850 tons per year due to the land 
treatment program. About 1,000 tons per year of this reduction is 

I 
attributable to critical area treatment. 

The structural measures on Sunset-Sunnycove Wash will reduce the 
annual sediment delivery from that wash by about 450 tons per year. 

I 
The completion of the structural and land treatment program will 

reduce the average annual sediment delivered to the Hassayampa River 
by the watershed washes from 60,000 tons to 55,700 tons. The average 

I ~ 
suspended sediment concentration of the flows in the watershed washes 
will be reduced from 20,000 mg/l to about 18,600 mg/l. 

I 
The installation of the land treatment measure, waterspreader 

systems, will result in clearing some native vegetation during con- 
struction, but, by providing more water to the area upstream from 

I 
the spreaders and around the end of the spreaders, the overall effect 
will be to increase the vegetation on the land. It is estimated that 
for every acre of land cleared to construct the systems, increased 

I 
vegetation should occur on at least three acres. This vegetation 
will be available for use by both wildlife and livestock. I 

The proposed structural program will substantially reduce flood- 
water and sediment damages along the Sunset-Sunnycove Wash. 

It is estimated that under present conditions the 100-year peak 

I 
flow that would occur at the Sunset-Sunnycove junction is 1,590 cfs. 
The construction of the proposed works of improvement will reduce the 
100-year peak at this location to 690 cfs. Existing channels will be 

I 
maintained to accommodate this flow that originates below the dams. 

The construction of the two floodwater retarding structures will 
I 

reduce the area flooded by the 100-year flood from 69 acres to 10 acres. 
Presently 110 homes are located in the 69-acre flood plain with 75 of 
these being subject to floodwater and sediment damages by water getting 
inside the homes. Following construction of the proposed structural 

I 
program, only one house will still be subject to floodwater and sedi- 
ment damage by water getting inside it during the 100-year flood. 
This one home has a partially completed floodproofing wall built 

I 
around it, and completion of this wall would protect the home from the 
after project 100-year flood. The protection provided by the flood- 
water retarding structures will prevent 8 acres of irrigated pasture- 

I 
land from being flooded by Sunset-Sunnycove Wash flows. These 8 acres 
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I 
-Effects: 

I 
w i l l  s t i l l  be sub jec t  t o  f looding from t h e   assaya am pa River.  The 10  

I 
a c r e s  t h a t  s t i l l  w i l l  b e  flboded a f t e r  cons t ruc t ion  of t h e  proposed 
works of improvement, except f o r  t h e  house mentioned, a r e  p re sen t ly  
being used as s t r e e t s ,  yards,  o r  channels.  The depth of f looding on 
these  a r e a s  w i l l  be  reduced 1 . 3  f e e t  f o r  t h e  100-year f lood by t h e  

I s t r u c t u r e s .  

Figure 3 ,  Urban Flood P l a i n  Map shows the  a r e a s  t h a t  would be 

I flooded by t h e  once i n  100-year f lood event  wi th  and without t h e  
proposed p ro jec t .  The a rea  flooded on Casandro Wash and Sols  Wash 
w i l l  remain t h e  same. 

. , 

I The use  of bur ied  p ipe  fo r  o u t l e t s  w i l l  r e q u i r e  d is turbance  of 
t h e  a rea  needed f o r  i n s t a l l a t i o n  o f t h e  p ipe ,  mainly s t r e e t s  and 
e x i s t i n g  channels during. t h e  cons t ruc t ion  period.  Af t e r  completion 

I of cons t ruc t ion ,  t h e  o u t l e t s  w i l l  n o t  be  no t i ceab le  throughout t h e i r  
e n t i r e  length ,  except f o r  t h e  i n l e t  and o u t l e t  s t r u c t u r e s .  Some 
i n t e r r u p t i o n  of l o c a l  t r a f f i c  w i l l  r e s u l t  during t h e  i n s t a l l a t i o n  

I of t h e  p ipes ,  e s p e c i a l l y  where t h e  p ipe  i s  placed under e x i s t i n g  
s t r e e t s .  Very l i t t l e  vege ta t ion  w i l l  be  removed by t h e  i n s t a l l a t i o n  
of t h e  bur ied  p ipe  o u t l e t s .  

I The cons t ruc t ion  of t h e  two floodwater r e t a r d i n g  s t r u c t u r e s  w i l l  
r e q u i r e  t h e  c l e a r i n g  of approximately 15 ackes of land c u r r e n t l y  
occupied by s c a t t e r e d  creosote  bush, mesquite, pa10 verde, var ious  

I c a c t i ,  smal l  shrubs,  and grasses .  The a r e a  c l ea red  w i l l  be  kept  t o  t h e  
minimum needed t o  cons t ruc t  the  works of improvement and provide t h e  
needed borrow. During cons t ruc t ion ,  some dus t  can be  expected from 

I 
t h e  s i t e s ,  and t h e  d i s tu rbed  a reas  w i l l  be  subj.ect t o  more eros ion  
than i f  l e f t  i n  t h e  n a t u r a l  s t a t e .  F_oll,ll.~ngconstruction, a l l  a r e a s  
d i s tu rbed  --.. w i l l  be revegeta ted  _- wi th  n a t i ~ _ g ~ g ~ . g . e _ s , , , , s h ~ ~  a n d  t r e e s .  
To sp-eed the  r e c o v e r y o f  n a t u r a l  revegeta t ion ,  some p l a n t s  will be 

I 
-- - . . .. . 
salvaged and t r a n s p l _ a c e d i n  t h e d i s t u r b e d  ____ P a.reas.-~ntil  - t h e  v e g e t a t i ~ n  

&Gkhes w e l l  . e s t ab l i shed  on t h e '  e a r t h  s t r u c t u r e s ,  t h e  unvegetated f i l l  
w i l l  be  v i s i b l e  from many homes i n  t h e  a rea .  

I 
--. 

The temporary s to rage  a r e a  necessary t o  provide t h e  100-year pro- 
t e c t i o n  t o  t h e  downstream f lood p l a i n ,  and t h e  land needed t o  cons t ruc t  

I 
t h e  s t r u c t u r e s  w i l l  r equ i r e  the  commitment of 9.6 a c r e s  a t  t h e  Sunset 
s i te  and 18.5 a c r e s  a t  t h e  Sunnycove site. 

Vegeta t ive  growth w i l l  be  enhanced on t h e  a c r e s  subjec ted  t o  tem- 

I porary inundat ion dur ing  per iods  of high runoff .  The ' increased i n f i l -  
t r a t i o n  of water  i n t o  t h e  s o i l  during temporary impoundment w i l l  be 
a v a i l a b l e  f o r  p l a n t  u t i l i z a t i o n  a f t e r  drawdown occurs.  

I The inventory made by Arizona Game and F i sh  Department and t h e  
Bureau of Sport  F i s h e r i e s  and W i l d l i f e  i n d i c a t e s  t h a t  t h e  cons t ruc t ion  

I 
of t h e  s t r u c t u r a l  program w i l l  n o t  s i g n i f i c a n t l y  a f f e c t  t h e  w i l d l i f e  

I 3 9  



-Effects- 
I 

resources of the watershed. No rare and endangered species were 
identified in the areas that 'will be disturbed by the project. 

I ~ 
The construction of the project will relieve the current atmos- 

phere of tension that exists for the people living on the Sunset- 
I 

Sunnycove flood plain during a rainstorm. They will be able to get to 
work and keep their utilities in operation rather than expecting them 
to be washed out every time it rains. While some damages will still 
occur, they are limited in size and will not be impossible to handle. 

I 
It is not expected that anyone will be relocated because of the 

land needed to install the project. If development occurs, between 
I 

the present time and when the project is constructed on land needed, 
these people will be relocated in accordance with procedures outlined 
in the work plan agreement. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I PROJECT BEP4EFITS 

1 T o t a l  f lood prevention b e n e f i t s  accruing t o  p r o j e c t  s t r u c t u r a l  
measures on t h e  Sunset-Sunnycove reach a r e  est imated to be $35,570 

I annual ly.  D i rec t  f lood damage reduct ion  b e n e f i t s  amount t o  $31,050 
and reduct ions  i n  i n d i r e c t  damages amount t o  $4,520. 

I Direc t  damage reduct ion  b e n e f i t s  t o  non-agr icu l tura l  property a r e  
est imated a t  $31,050. Th i s  inc ludes  $23,080 f o r  floodwater damage 
reduct ion  and $7,970 f o r  sediment damage reduct ions .  

I Reduction of i n d i r e c t  damage is est imated t o  be $4,520, a l l  of 
which is non-agr icu l tura l  damage. 

I Secondary b e n e f i t s  were n o t  evaluated.  

I 
I 
I CCMPARISON OF WIEFITS NO COSTS 

I 
The average annual b e n e f i t s  t o  accrue  a s  a r e s u l t  of t h e  i n s t a l -  

l a t i o n  of t h e  proposed s t r u c t u r a l  measures a r e  est imated t o  be  $35,570. 
The average annual c o s t  of t h e  proposed s t r u c t u r a l  measures a r e  esti- 
mated t o  be $21,120. The r a t i o  of average annual b e n e f i t s  t o  average 

I annual c o s t s  is 1.7:l.O. 

I 
I 
I 
I 
I 
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I 
PROJECT INSTALLATION I 

The execution of this work plan will be a coordinated effort in- 
volving federal agencies, local landowners, and various local organi- 

I 
zations. The local organizations involved include the town of 
Wickenburg, Flood Control District of Maricopa County, State of Arizona, 
Wickenburg Natural Resource Conservation District, and the Triangle 
Natural Resource Conservation District. The federal agencies include 

I 
the Bureau of Land Management of the U. S. Department of Interior; and 
the Agricultural Stabilization and Conservation Service and Soil Con- 
servation Service of the U. S. Department of Agriculture. In order to 

I 
coordinate the installation of the works of improvement, specific 
responsibilities will be required of all involved. I 

The Wickenburg and Triangle Natural Resource Conservation Dis- 
tricts and the Flood Control District of Maricopa County will have the 
primary responsibility for accomplishing the proposed plan. 

I 
The Wickenburg and Triangle Natural Resource Conservation Districts 

will: - 
I ~ 

1. Provide assistance and encouragement to landowners and 
operators in the Districts to assure the application of 
the land treatment measures outlined in this work plan. 

I 
2. Administer the installation of the critical area treat- 

ment on approximately 500 acres. 

I 
3 .  Conduct an information and education program to properly 

inform local people of the project. 
I 

The Flood Control District of Maricopa County will: 1 
1. Carry out and assume the responsibility and all liability 

for the construction, operation, and maintenance of struc- 
tural measures. 

I 
2. Carry out needed legal surveys and acquire all land rights 

needed in connection with the structural works of improve- 
ment. The power of eminent domain will be exercised if 

I 
necessary. 

3 .  Acquire or provide assurance that any necessary water rights 
required by state law have been acquired by landowners or 

I 
water users. I 

I 
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I 
-Project Installation- 

I 
4. Provide relocation assistance, relocation advisory assistance, 

I 
and make relocatioa payments if any person is displaced by the 
project. At the present time no displacement is expected. 

5 .  Assure that the land needed for construction of the project is 

I appraised according to normal procedures, and that the price 
offered for the land is equitable. 

I The Bureau of Land Management will: 

I 
1. Continue to exercise control of grazing on federal land in the 

watershed by licensing thenumber of livestock and time of use 
to insure vegetative cover. 

I 2. Plan for the best use or uses of federal land in this area 
under the Multiple Use Act. Land treatment measures on federal 
land will be planned and applied as acoordinating conservation 

I effort to be in harmony with the determined land use and pro- 
vide for overall conservation treatment of the watershed. 

I 
3 .  Provide technical supervision on any projects in the watershed 

initiated by the Bureau of Land Management or other authorized 
users of the federal land. 

I The Bureau of Land Management has reviewed and concurred in the 
features of this plan relating to land under its jurisdiction. 

1 The Soil Conservation Service will: 

1. Furnish accelerated technical assistance through the Wickenburg 
Natural Resource Conservation District and Triangle Natural 

I Resource Conservation District to private' landowners for the 
application of land treatment measures outlined in this work 
plan using current program funds and P. L. 566 funds* 

1 2, Allot P. L, 566 funds to provide 80 percent cost sharing for 
the installation costs of land treatment on the approximately 

I 
500 acres of land identified as critical areas. 

3. Furnish engineering services for engineering surveys, design, 
land rights work map, construction plans, and.specificiations 

I for structural works of improvement for flood prevention and 
inspection during construction. 

I 4 .  Allot P, L, 566 construction funds in accordance with cost 
sharing and the installation schedule as outlined in this plan 
or as may be revised by mutual agreement. Allocations of 

I 
funds will be in accordance with national priorities and avail- 
ability at the time of installation. 

I 
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-Project Installation: 
I 

5. Maintain liaison with sponsors and state and federal agencies 
involved so that the objectives outlined in this plan will be 

I 
accomplished for the benefit of all concerned. 

6. Provide the technical assistance funded by P. L. 566 to do a 
I 

low intensity soil survey for the Maricopa County portion of 
the watershed. 

7. If relocation becomes necessary during the installation per- 

I 
iod, provide assistance to the Flood Control District of 
Maricopa County to assure meeting the provisions of the Uni- 
form Relocation Assistance and Real Property Acquisition 

I 
Policies Act of 1970 (Public Law 91-646, 84 Stat. 1894). 

The installation of structural measures will begin as soon as 
I 

practical after the approval of the work plan and allocation of P. L. 
566 funds for participation in the project. A four year installation 
period is planned for the project. The structural measures will be 
installed within the first two years. Land treatment measures will be 

I 
installed in each of the four years and will be completed during the 
fourth year. 1 

The following schedule will be followed to meet the four year 
installation period: I 
First Year 

All land rights for the Sunset Wash Floodwater Retarding Structure 

I 
and buried pipe outlet will be secured. All necessary surveys and 
investigations for the floodwater retarding structures and outlets will 
be completed and detailed designs completed on the Sunset Wash FRS. 

I 
The low intensity soil survey for the Maricopa County portion of the 
watershed will be started and completed. Installation of land treat- 
ment measures will be started. 

I 

Second Year 
I 

All land rights for the Sunnycove Wash FRS and buried pipe outlet 
will be secured. Detailed designs will be completed on Sunnycove Wash 
FRS and the outlets of both structures. Specifications and plans will 

I 
be completed, and the contract for construction will 6e awarded. Con- 
struction of the structural works of improvement will be completed and 
all areas disturbed during construction will be revegetated with native 

I 
grasses, shrubs, and trees. Installation of land treatment measures 
will continue, I 
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-Project Installation: 

Third Year 

Installation of land treatment measures will continue. 

Fourth Year 

The installation of land treatment measures will be completed. 
Any additional revegetation work needed on structural works of 
improvement will be done. , 



I 
FI!WNCING PROJECT I tiSTALLATIOfJ I 

Project costs to be shared by Public Law 566 funds will be paid 
out of funds appropriated under the authority of Public Law 5 6 6 ,  83rd 

I 
Congress, 68 Stat. 6 6 6 ,  as amended. This work plan does not consti- 
tute a financial document for obligation of either federal or other 
funds including those of the local sponsors. Financial or other assis- 
tance to be furnished by the Soil Conservation Service in carrying out 

I 
the plan is contingent on the appropriation of funds for this purpose. I 
IAND TREATMENT 

The SCS, using P. L. 566 funds, will pay up to 80 percent of the 
installation cost of the critical area treatment through the Triangle 

I 
and Wickenburg Natural Resource Conservation Districts. Private land- 
owners or lessees of state trust lands on which critical area treat- 
ment is installed will bear all costs not borne by P. L. 566 funds. 

I 
The cost of applying land treatment, other than critical area 

treatment, on private and state trust lands will be borne by the 
I 

private landowner or the lessees of state trust lands. Financial 
assistance may be available from the Agricultural Stabilization and 
Conservation Service through the Rural Environmental Conservation 
Program or from the Four Corners Regional Commission. 

I 
Technical assistance will be provided by the Soil Conservation 

Service at an accelerated rate using the current program and P. L. 566 

I 
funds. The cost of the low intensity soil survey on the Maricopa 
County portion of the watershed will be borne by P. L. 566 funds. 1 
STRUCTURAL MEASURES 

Structural installation costs not borne by P. L. 566 funds will 

I 
be the responsibility of the Flood Control District of Maricopa 
County. The District has analyzed its financial needs in consider- 
ation of the scheduled works of improvement so that funds will be 

I 
available when needed through cash resources or tax and assessment 
levies. The installation cost referred to as land rights is the 
responsibility of the sponsors. Land rights may be negotiated for 

I 
or acquired by eminent domain. 

No relocation payments are anticipated for this project. However, 
if some become necessary before the project is installed, the Flood 

I 
Control District of Maricopa County will be responsible for providing 
the Non-P. L. 566 relocation costs and the entire cost of relocation 
assistance advisory services. The funds for these costs will be 

I 
obtained, as mentioned above, from the current program of the Flood 
Control District. I 
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PROVISIUiS FOR OPERATICN AFD WINFiMiICE 

I 
lAND TREATMENT MEASURES 

I Landowners and operators cooperating with the Wickenburg Natural 
Resource Conservation District and the Triangle Natural Resource Con- 
servation District will be responsible for the maintenance of land 

I treatment measures installed on their property, including state 
leases. 

I 
Land treatment measures on federal lands will be maintained by the 

Bureau of Land Management or the lessees. 

I STRUCTURAL MEASURES 

The Flood Control District of Maricopa County will be responsi- 

1 ble for the operation and maintenance of all structural measures after 
installation. The District will obtain all necessary funds for opera- 
tion, maintenance, and replacement from tax or assessment levies. 

I A sponsor's representative and the Soil Conservation Service will 
make a joint annual inspection of the structures during the first three 
years after installation. After the three year period, annual inspec- 

I tions will be made by the sponsors; and a report will be sent to the 
Soil Conservation Service. Inspection will also be made after un- 
usually large floods. 

I An operation and maintenance agreement will be entered into be- 
tween the sponsors and the Soil Conservation Service prior to the 

I 
signing of a land rights or project agreement. 

The total annual operation, maintenance, and replacement cost of 
structural measures is estimated to Be $1,160. 

1 It is agreed that representatives of the federal, state, and 
county government shall have free access at all times to the struc- 

I 
tural works of improvement for official activities. 

All phases of operation and maintenance of these facilities shall 
comply with applicable local, state, and federal regulations. 

1 Items considered necessary for proper operation and maintenance of 
the structural works of improvement shall include, but are not limited 

I 
I 
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-Operation and Maintenance- 
I 

to, the following: I 
Operation 

The structural measures for flood prevention are automatic in 

I 
operation. The principal spillways of both dams are ungated and will 
allow the floodwaters to discharge into the outlet works and into the 
Hassayampa River as soon as the floodwater enters the reservoir area. 

I 

Maintenance 
I 

Proper functioning of the structural works will require periodic 
maintenance. 

I 
All structures are to be maintained by making repairs or replace- 

ments as needed. I 
Trash and obstructions are to be removed from the principal spill- 

way inlet during and after storm events. Repairs to structures or 
structural features damaged by floods will be made promptly. 

e 
Further guidelines regarding operation and maintenance procedures 

are given in the Arizona Watershed Operation and Maintenance Handbook. 
Sponsors of the project have copies of the handbook on file. 

I 
I 
I 
I 
I 
I 
I 
I 
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I 
I TAB1 F 1 - IMATFD PRCNFrT INSTAI I ATION 

Wickenburg Watershed, Arizona 
m 

1 Number Estimated Cost (Dollars) L/ 
Non-Fed . Non-Federal Land 

I Land P.L. 566 Other - Total 
Installation Cost Item Unit SCS 21 SCS 2 1  
LAND TREATMENT 

I 
Pastureland 3/ Ac . 100 560 560 
Rangeland 31 Ac. 31,650 101,135 101,135 
Critical Area Treatment Ac . 500 48,000 12,000 60,000 
Waterspreading Systems Ac . (500) (36,000) (9,000) (45,000) 

I Critical Area Planting Ac . (500) (8,000) (2,000) (10,000) 
Grazing Land Mechanical Trtmt. Ac. (500) (4,000) (1,000) (5,000) 

Technical Assistance 23,510 4/ 7,175 30,685 

I TOTAL LAND TREATMENT 32,250 71,510 120,870 192,380 

STRUCTURAL MEASURES 

I 
Construction 
Floodwater Retarding Structures No. 2 152,760 152,760 
Outlet Pipelines (M) I/ Ft. 9,005 77,820 77,820 

Subtotal - Construction 230,580 230,580 

I Engineering Services 46,110 46,110 
Subtotal - Engineering Services 46,110 46,110 
Project Administration 

I Construction Inspection 13,840 13,840 
0 3 870 13,090 
Subtotal - Project Administration 23,060 3,870 26,930 

I 
Other Costs 
Land Rights 57,560 57,560 

Subtotal - Other Costs 57,560 57,560 

I 
TOTAL STRUCTURAL MEASURES 299,750 61,430 361,180 

TOTAL PROJECT 371,260 182,300 553,560 

I I /  PtLcce bane 1972 pficen. - 
2 /  Fed& agency nuponbibLe don annhLLng i n  i~ntcLeeation 06  wonhn 06  - 

hpnovement. 

I 3/ Inchden o d q  mean en~%ded t o  be adequately fieated d k n g  t he  pnoject - 
ivlntaeeation peniod .  Tneatmerzt i.ILiee be accelc?.mXed thoughout the  watt.%- 
nhed, and d o . P h ~ ~  amouvLtn apply t o  Xotd.Land u~~ean ,  not j w t  t o  adequately 

I ixeated mean. 
4 /  ZneLudu t h e  enLimated con2 06 accelc?.mXed nod? nnLLhveqn i n  t he  Mahicopa - 

County potLtion 06 t he  loatenhhed 06  $16,000.  

I 5/ Type 06 channel bedone phojeot: ( M I  manmade ditch on pneviowlg modidied - 
channd; I N )  - an unmodidied w e l l  dedined natwlae channel on nfieam; 101 - 
none on ptraotic&g no dedined channd. 

I 
Note: The exinXing channel w i l l  be Ledt i n  .La2 pnuent condition. The o d e i  

pipeRinen w i l l  be phced dong on undw ,the exinling c h u n n a .  
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TABLE 7 - ESTIMATED STRUCTURAL COST DISTRIBUTION 

Wickenhurg Watershed, Arizona 

(Dollars) i/ 

Installation Cost 
P.L. 566 Funds Other Funds Total 

Con- Engin- Tot a1 Land Total Install. 
Item struction neering P.L. 566 Rights Other Cost 

Floodwater Retarding 
Structures 
Sunset 75,690 15,140 90,830 29,270 21 29,270 120,100 
Sunnycove 77,070 15,410 92,480 22,980 22,980 115,460 

Outlet Pipelines (M) 51 77,820 15,560 93,380 5,310 21 5,310 98,690 

Subtotal 230,580 46,110 276,690 57,560 57,560 334,250 

Project Administration 23,060 3,870 41 26,930 

GRAND TOTAL 230,580 46,110 299,750 57,560 61,430 361,180 

I /  Phice bane 1972 pvucen. - 
2 /  Induden $ 2 7 , 7 7 0  doh hig&-o6-wayand $ 1 , 5 0 0  doh U y  heloc&on. - 
3/  Induden $2 ,450  doh hiykt-06-way, $2 ,400  doh m y  h & ~ t & ~ n ,  and $460 doh pavement h t p u .  - 
4 /  Induden $1 ,560  doh  St&& o h  Ahizona dam l(LLLng heen. - 
5/ Type 0 6  channel bedohe phojeot: ( M I  manmade ditch o h  pheviouAiy modidied channel. - 

Note: The excna%g channel be ie&t i n  L t h  phenent condition. The u&e* p i p & n ~  W& be 
piaced dong o h  unda t he  exA&ng c h a n n d .  
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TABLE 3A - STRUCTURAL DATA 
CHANNELS 

Wickenburg Watershed, Arizona 

CAPACITY (cf s) TYPE OF WORK U BEFORE PROJECT 
Required For Outlet 

Channel 1% Peak Existing Outlet Pipeline - 21 Type of Flow 
Name Station After Project Channel I/ Pipeline (dia. ) Channel Condition 

Sunny- 10+80 M 21 
cove to (1950- 

41+14.5 230 400 6.0 12 in. 1960) E 41 

Sunset 14+54 

22+00 20 550 5.5 12 in. (1960) E 

Sunset 20+00 
to M 
35+46 460 480 5.5 12 in. (1960) E 

Sunset 35+46 M 
to (1940- 
52+00 690 720 11.5 18 in. 1960) E 

Sunset 52+00 
t 0 M 
64+00 690 580 11.5 18 in. (1960) E 

Sunset 64+00 
t 0 M 
76+00 700 800 -- None (1960) E 

I /  The hize and Loc&on 0 6  fhe exinLLng channel w X  not be changed b y  fhe phopohed wohhn 06  imphove- - 
med. The ouiLe,t pipeline w U  be couzn&tucied benide o h  undeh the  exinLLng channel. 

21 The pipeline WU c m y  fhe w&eh nXotied bekind fhe ~Loo&&eh he,tmvrding h&tuciWLen ,though the  WL- - 
ban m e u  f o  the  Huhayampa kiVeh ,(Load pLCLin. 

3/ M - Manmade oti modi6ied channel ( the  d&e 06  macti6ication vahien dhom 1940 .to 1960) .  - 
4/ E - EphemM - 6Lowh o d y  duhing p&o& 06 hwr6ace RUM-odd ,  o f h m h e  driy. - March 1974 
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TABLE 5 - ESTIWTED AVFRAGE ANNUAl FLOOD DAMAGE REDUCTION BENEFITS 

1 Wickenburg Watershed, Arizona 

I 
Sunset-Sunnycove Reach 

(Dollars) L/ 

I 
1 Estimated Average Annual Damage Damage 

Without With Reduction 

I 
Project Project Benefit 

Floodwater 
Nonagricultural 

I Residential 22,930 110 22,820 
Streets 790 - 390 400 
Subtotal 23,720 500 

- 
23,220 

I Sediment 
Nonagricultural 

I 
Residential 7,320 30 7,290 
Streets 1,440 - 720 720 
Subtotal 8,760 750 

- 
8,010 

i Indirect 4,540 20 4,520 

I 
TOTAL 37,020 1,270 35,750 

I 
I 
I 
I 
I 
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INVESTIGATIONS AND N\IALYSES 

WICKENBURG WATERSHED 

Maricopa and Yavapai Counties,  
Arizona 

LAND USE AND TREATMENT 

HYDROLOGIC INVESTIGATIONS 

GEOLOGIC INVESTIGATIONS 

SEDIMENTATION INVESTIGATIONS 

ENGINEERING INVESTIGATIONS 

ECONOMIC INVESTIGATIONS 

FISH AND WILDLIFE INVESTIGATIONS 



I 
I 

LAND USE AND TREATMENT 

Land treatment measures to be applied by farmers and ranchers 
cooperating with the Wickenburg Natural Resource Conservation District 

I ' 
and the Triangle Natural Resource Conservation District are an essen- 
tial part of the work plan. These proposed measures were based on soil 
surveys, technical guide data, conservation needs inventory, range site 

I 
inventories, and past accomplishments of the going program of the 
Natural Resource Conservation Districts. The inventories reveal a need 
for critical area treatment on 500 acres. 

I 
The cost of technical assistance for installation of the land 

treatment measures was based on the average work performance time for 
each of the individual measures to be applied. An average hourly rate 

I 
was established to fit local conditions using Advisory Notice B&F - 
Arizona 2, dated February 1, 1973, as a guide. Available technical 
assistance of the going program, based on past records, is not ade- 

I 
quate to meet the needs of the planned land treatment program. There- 
fore, P. L. 566 funds will be used, along with the going program funds, 
to provide the needed technical assistance to install the land treat- 
ment measures and to conduct the low intensity soil survey on the 

I 
Maricopa County portion of the watershed. 

The costs of establishing the proposed land treatment program 
I 

outlined in this plan were estimated by using current cost records 
for similar work being done under the going program of the Natural 
Resource Conservation Districts. The estimated costs were also 
compared with cost data from other similar agricultural areas in the 

I 
state. I 

I 
I 
I 
I 
I 
I 
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HYDROLOGIC INVESTIGATIONS 

I 
Basic Data 

I One National Weather Service standard rain gage is located in the 
watershed. There are no stream gages located in the watershed. Rain- 
fall amounts from the rain gage were analyzed and found to be lower than 

I revised TP-40 map amounts for 24-hour duration storms. The local news- 
paper indicated that the majority of the storms in this area are of 2 
hour to 6 hour duration. The revised TP-40 map rainfalls were used to 

I design and evaluate the project. 

Soil and cover reconnaissance surveys were made of the watershed 

I 
by the Soil Conservation Service soil scientist and range conservation- 
ist. From their data, runoff curve numbers were calculated using pro- 
cedures outlined in Chapters 7, 8, and 9 of the National Engineering 
Handbook, (NEH), Section 4. 

1 Times of concentration were derived from stream channel hydraulics. 
Channel cross-sections were taken at several locations and velocities 

I computed. Procedures outlined in Chapter 15, National Engineering 
Handbook, Section 4, were used. 

I 
Digital computer facilities available at the E&WP Unit were used 

in project evaluation and flood routing. 

I Floodwater Retarding Structures 

The floodwater retarding structures were designed to retard the 

I 
100-year runoff volumes calculated using the principles outlined in 
Chapter 21, NEH, Section 4. 

The emergency spillway and freeboard hydrographs were computed 

I using criteria established in Engineering Memorandum SCS-27 (Rev.) and 
the techniques described in Chapter 21, NEH, Section 4. 

I The design rainfall was determined by using the revised TP-40 map 
rainfall and ES-1020 sheet 5 of 5. 

I 
A topographic map was obtained of the town with a scale of 1 inch 

I equals 80 feet and a contour interval of 2 feet. All building locations 
and floor elevations, of the buildings on the flood plain, were shown 
on the map. Stage-discharge relationships were defined by using uni- 

I form flow relations from surveyed cross-sections located on the maps. 

I 5 9 



-Hydrologic- 
I 

Using the computer program outlined in Technical Release 20, a 
peak discharge versus frequ6ncy curve was developed. This curve was 

I 
developed based on Revised TP-40 map rainfall and the computed peak 
rates of runoff for the 1, 2, 4, 10, 20, and 50 percent chance storms. 
Peak discharges and the stage-discharge relationship were used to plot 

I 
the area inundated on the topographic map. From the stage-discharge 
relationships, the elevation of the water surface at each evaluation 
point was determined. The depth of flooding at any point was calcu- 
lated from these data. 

I 
The synthesized peaks and area flooded were compared with the 

values printed in the Army Crops of Engineers' Wickenburg Report of 

I 
1965. Both the peak flow and the area flooded by the one percent event 
were in close agreement on all washes except Sols. 1 

On August 17, 1971, Sols Wash had a major flow, which according to 
local residents, was the largest in at least the last 47 years. Based 
on slope-area measurements, the Soil Conservation Service estimated the 
peak discharge of this storm to be 9,500 cfs. The USGS also made slope- 

I 
area measurements of this flow and estimated the peak discharge of the 
storm to be 10,600 cfs with the measurement being rated poor. The syn- 
thesized four percent storm, through use of the TR-20 program for Sols 

I 
Wash, was calculated to be 9,750 cfs. I 

I 
I 
I 
I 
I 
I 
i 
I 
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I 
I GEOLOGIC INVESTIGATIONS 

1 Foundation investigations were made by surficial inspection and by 
the digging of backhoe pits along or in close proximity to the proposed 

I dam centerlines. The pits were logged, and soil samples were taken for 
testing of their engineering properties. 

I Sunset Wash 

The site is located in a narrow section of the valley in Section 

I 11, T7N,  R5W. Looking upstream from the site, the valley quickly 
widens, forming a moderately sloping alluvial plain. The damsite abut- 
ment surfaces are composed of silty, sandy, gravelly alluvial material. 

I The materials found in the valley bottom consist of Quaternary silt, 
sand, and gravel. 

I 
Three backhoe pits were dug along the proposed dam centerline to 

determine the types of materials present in the foundation. Caliche 
material was found in each of the pits at depths varying from 4.0 feet 
to 6.5 feet. The caliche is overlain by silty, sandy gravel, and silty 

I sand. Disturbed soil samples were taken from selected pits. 

The emergency spillway will be a reinforced concrete chute located 

I on the dam. 

The foundation material is competent to support the loads to be 

I 
imposed. A core trench in the caliche material will prevent any ex- 
cessive seepage through the foundation. 

The materials in the borrow area located upstream from the center- 

I line of the dam were considered similar to the materials fourid along 
the centerline, The predominant material available for borrow is the 
silty sand. 

I 
Sunnycove Wash 

I The site is located at the confluence of two washes, Sunnycove 
Wash and tributary. The abutments consist of coarse to subangular, 
arkosic conglomerate, and fine fanglomerate beds that are moderately 

I to firmly cemented (conglomerate-fanglomerate material). This material 
is capped by sand, silt, and gravel. 

I A total of four backhoe pits were dug along the proposed center- 
line. The conglomerate-fanglomerate material was encountered in each 
of the pits. The depths of this material varied from one foot to 
nine feet. 

I 
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-Geologic- 
I 
I ~ 

The overburden materials consist of silty, gravelly sand and poor- 
ly graded sand. The thicker,overburden is found in the wash. 

The principal location of borrow material is along the channel 
bank, both upstream and downstream from the ddmsite and the left abut- 

I 
ment where the emergency spillway will be excavated. The material 
along the channel bank is primarily silty, clayey, gravelly sand. The 
material in the left abutment is primarily conglomerate-fanglomerate. 

I 
An alternate borrow area near the old city dump, three-fourths of a 
mile southwest of the damsite, was investigated. The material en- 
countered was a sandy, silty, gravelly clay. 

I 
A generalized geology map was made of the area near the damsite. 

This map shows the areas of conglomerate-fanglomerate outcrops. I 
The site is suitable for the construction of an earth embankment. 

The conglomerate-fanglomerate material is a suitable foundation for the 
structure. 

I 
The emergency spillway will be located in the left abutment. The 

crest of the emergency spillway will be in the erosion-resistant con- 
glomerate-fanglomerate. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
1 SEDIMENTATION INVESTIGATIONS 

I A sediment survey was conducted on the watershed to estimate the 
sediment yield delivered to the proposed structures. The survey was 
made using ground cover survey data, topographic maps, inspection of 

I 
the watershed, and sediment surveys on two stock ponds. All of the 
data was evaluated, and a sediment yield rate for the watershed above 
each structure was determined, 

I The range method was used to survey the two ponds, Wellick Tank 
and Pouquette Tank. The location and distance between ranges were 
determined according to the configuration of the pond. The ranges were 

I essentially placed so they were perpendicular to the incoming flow. 

The volume of sediment and the original volume of the stock ponds 

I 
were computed using the range-area method. The trap efficiency of each 
pond was estimated by using the capacity-inflow ratio curve. The total 
trapped sediment was adjusted accordingly. 

I The sediment yield to each pond was determined by dividing the 
measured and adjusted volume of sediment, by the age of the pond (if 
cleaned, from date cleaned to date survey was taken), and further 

I dividing by the area of the watershed. If the rainfall was excessive 
or deficient during the years of sediment accumulation, the sediment 
yield was adjusted accordingly. 

I The sediment survey on the Wellick Tank revealed that the tank was 
receiving, on the average, 0.12 acre-feet of sediment per year. The 
watershed area above the structure is about .79 square mile. The 

I watershed surface materials consist mainly of Quaternary-Tertiary silt, 
sand, and gravel. The vegetative cover is about 13 'percent. The ad- 
justed estimate of average annual sediment deposition is .16 acre-feet 

I per square mile. 

The volume of sediment deposition in Pouquette Tank is estimated 

I 
at ,013 acre-feet per year. The watershed area above the structure is 
about .13 square mile, The soils in the watershed consist of shallow 
rocky, and stony, gravelly loams; and slopes range up to 60 percent and 
more. The adjusted estimate of average annual sediment deposition is 

I .11 acre-feet per square mile. 

I Sunnycove Wash 

The drainage area above the Sunnycove damsite is 1.35 square miles. 

I 
The three major washes in the watershed are well defined and contain a 
sizeable amount of bedload material. 

I 
I 
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-Sedimentation- 
I 

The sediment yield rat& was determined to be 0.14 acre-feet per 
square mile per year or 0.19 acre-feet per year delivered to the reser- 

I 
voir. With a trap efficiency of 95 percent, the sediment storage 
requirement is 18.2 acre-feet for the 100-year life of the structure. I 
Sunset Wash 

The drainage area above the proposed structure is 0.60 square 

I 
mile. The main wash in the watershed is well defined and contains a 
substantial amount of bedload material. I 

The sediment yield rate was determined to be 0.135 acre-feet per 
square mile per year or 0.081 acre-feet per year delivered to the 
reservoir. With a trap efficiency of 100 percent, the sediment 

I 
storage requirement is 8.1 acre-feet for the 100-year life of the 
structure. I 

I 
I 
I 
I 
I 

I 
I 
I 
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I 
I ENGINEERING INVESTIGATIONS ' s 

I Maps and Aerial Photographs 

I 
Photogrametric topographic maps with a scale of 1" = 80' with a 

contour interval of two feet were prepared in 1965 by the Army Corps 
of Engineers for a Flood Plain Information Study. An aerial mosaic 

I 
of the town was made from a.1966 flight made by the Arizona Highway 
Department. Land ownership maps were furnished by the town of 
Wickenburg. Local town personnel assisted in locating underground 
utilities that were near any planned works of improvement. 

I Surveys 

I Centerline profiles of four potential floodwater retarding struc- 
tures and five channels were surveyed and used as a basis for computing 
earth work volumes of embankments and excavation volumes. Topographic 

I 
maps were prepared on sites where adequate data was not available for 
design. Cross sections were surveyed for designing outlet channels and 
for flood plain studies. Detail topographic maps were prepared for 
potential earth emergency spillway sites. 

1 Design Criteria 

I Floodwater Retarding Structures - The basis for design of flood- 
water retarding structures was to provide a 100-year level of protec- 
tion to homes and other improvements in the flood plains. The stabil- 

I ity of the spillways was given special consideration to ensure safe 
structures. The Sunset floodwater retarding structure will require a 
straight inlet reinforced concrete chute spillway because no adequate 

I 
earth spillway could be located. The Sunnycove floodwater retarding 
structure will have a 250-foot wide earth emergency spillway located 
in the left abutment. Both structures will have dry sediment pools. 
The Sunset principal spillway is designed to outlet into a 12-inch 

1 concrete pipeline. The Sunnycove principal spillway outlets into a 
12-inch concrete pipeline and junctions with the Sunset pipeline util- 
izing an 18-inch pipeline to carry all flows to the Hassayampa River. 

I The pipelines were designed to drain the flood pool at the Sunset site 
in less than ten days and the flood pool of the Sunnycove site in less 
than 17 days. The SCS computer program FW-HY2-1130F Principal Spillway 

I 
Routing was used for development of design storms and flood routing 
through the reservoirs. Both dams are designed for high hazard, class 
"C," criteria as defined by Engineering Memorandum SCS-27 (Rev.). Soil 
Conservation Service computer program FW-HY3-1130F Emergency Spillway 

I and Freeboard Routing was used for design storm development, spillway 
hydraulic computations, and flood routing on the Sunnycove earth spill- 
way. Soil Conservation Service computer program PT-HY11-1130F Emer- 

I gency Spillway and Freeboard Routing with Reinforced Concrete 

I 
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-Engineering- 1 
Chute Spillway and SAF Basin Design was used for design storm develop- 
ment, spillway hydraulic computations, and flood routing on the Sunset 

I 
concrete chute spillway. This program also computes the required 
concrete volumes. 

The outlet pipelines were designed on the basis of SCS National 

I 
Engineering Handbook - Section 5 - Hydraulics. 

The earth embankments were designed on the basis of a study of 

I 
foundation and fill material. The nature and characteristics of these 
materials were determined by preliminary subsurface investigations and 
laboratory tests of soil samples. 

I 
Alternate Studies 

I 
Alternate locations were considered for the Sunset and Sr~nnycove 

structures but were rejected because of unsuitable emergency spillway 
sites and poor reservoir storage characteristics resulting in overall 

I 
higher costs. Alternate widths of emergency spillways, elevations of 
crest of emergency spillways, and type of spillway (earth or concrete 
chute) were considered to obtain stable spillways at minimum costs. 

I 
Alternate studies were made on Sols Wash and Casandro Wash. The 

structural alternates evaluated were: (1) construct floodwater 
retarding dams and outlet pipelines, (2) construct floodwater retard- 

I 
ing dams and outlet channels, and (3) construct floodwater channels. 
None of these were feasible because costs exceeded benefits. I 

A study was made to see if building large waterspreader dikes on 
the Sols Wash drainage would reduce the peak flows enough to stop 
flooding on the Sols Wash urban area. This study was made by placing 
66,000 linear feet of dikes on the drainage area. These dikes reduced 

I 
the peak flow by six percent which was not enough to stop flooding dam- 
ages. The average annual cost of these dikes was $5,000 compared to an 
average annual benefit of less than $500 with the one percent chance 

I 
storm still causing damage in the urban area. Therefore, it was deter- 
mined that the flood problem could not be solved hy use of dikes. I 
Cost Estimates 

Land Treatment - Waterspreading Dikes - Cost of the dikes were 

I 
based on costs incurred for similar treatment in the local Soil Con- 
servation Districts. These costs reflect the current local prices for 
the operation, services, and materials involved. 

I 
Structural Measures - The cost of construction items for the flood- 

water retarding structures is based on recent contract data for P. L. 
I 

566 projects in Arizona and selected U. S. Bureau of Reclamation contract 

66 

I 
I 



I 
-Engineering- 

I data i n  Maricopa County. The Arizona Highway Department's annual pub- 
l i ca t ion  re la t ing  t o  uni t  bid costs  of highway construction items 

I was a l so  used i n  preparation of the cost estimate. Estimates of uni t  
costs  of ou t le t  pipelines were based i n  pa r t  on pr ice  lists furnished 
by local  material  suppliers.  

I Engineering Services - Engineering service costs were derived by 
the use of Soi l  Conservation Service c r i t e r i a .  Total  engineering ser- 
vice  costs a r e  estimated t o  be twenty percent of the  construction costs. 

1 Project  Administration - The loca l  project  administration cost i s  
estimated t o  be one percent of the  t o t a l  construction costs. State  dam 

I f i l i n g  fees a r e  an addit ional administration cost and were computed i n  
accordance with the ,Arizona Highway Department publication, "Code 
Governing Supervision and ControZ of  Dams Revised 1951." The P .  L. 566 

I 
project  administration cost  i s  estimated t o  be ten percent of the t o t a l  
construction costs.  

Operation and Maintenance Costs - Estimates for  operation and main- 

I tenance were computed using percentages of construction costs within 
the ranges given i n  Watersheds Memorandum - California No. 6. 

I Rights-of-way Costs - Rights-of-way costs  were estimated by the 
town of Wickenburg, based on recent sa les  of similar properties associ- 
ated with the construction of c i t y  s t r ee t s .  Costs associated with 

I 
acquiring the lands f o r  right-of-way were computed on a per acre basis .  
The actual  land value costs  were increased by twenty percent for  a l l  
administrative costs  associated with acquiring the lands. The twenty 
percent factor  is the value used by the Arizona Highway Department as  

I an estimate of a reasonable value for  administrative costs.  

U t i l i t y  Modification Cost - Cost f o r  relocating municipal water 

I l i ne s ,  sewerage l i nes ,  and s t r e e t  paving were based on uni t  costs 
furnished by the town of Wickenburg Engineering Office. Costs of 
relocating underground telephone cables a r e  based on uni t  costs  fur-  

I 
nished by the Mountain Bell  Telephone Company. 

I 
I 
I 
I 
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I 
ECONOMIC INVESTIGATIONS I 

Separate evaluations were made of the three washes in the 
Wickenburg Watershed; Sunset-Sunnycove, Casandro, and Sols, due to var- 
ied conditions, property values, and economic status of the residents. 
Historical data on the washes proved insufficient to establish depth- 

I 
damage figures for the larger events. To establish a base for the 
larger events, depth-damage data obtained from the September 1970 flood 
on the Hassayampa River were extrapolated to provide depth-damage re- 

I 
lationships for the three evaluated reaches. 

Residents along each wash were interviewed to develop historical 
I 

data as to flood flows, depth of flooding, value of dwellings, and 
other data. The value of homes within the area ranged from $5,000 to 
$80,000. The value of each home was determined with the assistance of 
local realtors. 

I 
Estimates of damage were established for the 1 percent, 4 percent, 

10 percent, 20 percent, and 50 percent events by relating dollar damage 

I 
to depth of projected flooding for each event by individual home. 
Average annual damages were established following procedures outlined 
in the Economic Guide for Watershed Protection and Flood Prevention. 

I 
Evaluation of Sols Wash began with interviews of local residents. 

Historical data on actual flood damage from the August 17, 1971, storm 
plus additional data from the Hassayampa River flood of September 1970 

I 
were the basis of damage analysis estimates. Approximately 45 houses 
and 40 mobile homes are in the flood plain. 1 

Casandro Wash was analyzed in a manner similar to the analysis of 
Sunset-Sunnycove and Sols Washes. Sufficient historical data could 
not be obtained so data from the 1970 Hassayampa River event was used 

I 
to supplement actual flood damage reports. 

An income factor of 1.824 (~ila Water Resource Planning Area - 
100-year at 5-112 percent) was applied to all residential properties 

I 
in the watershed to reflect the increased value of property relative 
to changing levels of income. The price base used was 1972. 1 

Fifteen percent of the direct damages was used to represent the 
estimated indirect damages occurring as a result of flooding. The 
indirect damages included emergency patrol measures during times of 
flooding, temporary evacuation of residents for cleanup and repairs of 

I 
flood-damaged property, and other emergency measures not evaluated 
separately as direct floodwater damage. 

I 
I 

68 

I 
I 



The benefit cost ratio of 1.7 to 1.0 was sufficient to make the 
Sunset-Sunnycove evaluation unit a feasible project. The average 
annual benefits for Casandro Wash and Sols Wash were insufficient to 
justify installation of a project. Benefits and costs were computed 
assuming a project life of 100 years using the 1972 price base. 
Secondary benefits were not considered in project evaluation. 



FISH MID W I U I L I F E  INVESTIGATIONS 

Fish  and w i l d l i f e  i n v e s t i g a t i o n s  were conducted by S o i l  Conserva- 
t i o n  Serv ice  b io log i s t s .  The Bureau of Sport F i s h e r i e s  and W i l d l i f e  of 
t h e  United S t a t e s  Department of I n t e r i o r  and t h e  Arizona Game and Fish  
Department p a r t i c i p a t e d  i n  those  i n v e s t i g a t i o n s  and coopera t ive ly  pre- 
pared a r e p o r t  covering t h e  e f f e c t  of t h e  p r o j e c t  on f i s h  and w i l d l i f e  
resources.  In p a r t  t h e  r e p o r t  s t a t e s :  

"Wildlife habitat i s  sparse and the amount of associated 
resources that would be affected adversely by the project 
are minimat. Such losses would be insignificant provided 
that disturbance o f  adjacent areas i s  kept t o  a m i n i m  
during constmction and that the size o f  the borrow areas 
at  the damsites be minimal t o  preserve the small amount o f  
existing habitat. " 
Copies of t h e  complete F i sh  and Wi ld l i f e  r e p o r t  may be  obtained 

from t h e  Bureau of Sport  F i s h e r i e s  and Wi ld l i f e  o f f i c e  a t  Albuquerque, 
New Mexico. 
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