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PROJECT DESCRIPTION

The Upper Little Colorado River {ULCR) is comprised of four 10-digit watershed which drain into Lyman
Lake. They are Canero Creek (HUC 1502000104), Coyote Creek {HUC 1502000103), Nutrioso Creek (HUC
1502000101), and South Fork Little Colorado River {HUC1502000102). Sediment contributions are
significant enough to influence the capacity of Lyman Lake, a major irrigation impoundment and
recreational boating reservoir on the Little Colorado River, and enough to cause water quality
impairment of the Little Colorado River. Arizona Department of Environmental Quality {ADEQ) has
provided a Water Quality Initiative Grant to the Apache Natural Resource Conservation District (ANRCD)
with the purpose of establishing a group of willing cooperators to address and apply best management
practices (BMPs) on lands that they manage to achieve sediment reduction. Natural Channel Design,
Inc. has provided professional technical assistance and engineering design to the ANRCD in the
development, design, and implementation of BMPs.

This report describes in detail, the funded projects completed in WQIG Cycle 15 that were focused on
limiting the sediment contribution to the Little Colorado River. ANRCD requested proposals from
cooperators and prioritized them, paired them with ADEQ funding and constructed BMP's in critical

areas.

The ULCR has had recognized water quality issues related to sediment yield for several decades. There
is a Comprehensive ULCR Watershed Plan in place and recommendations from several reports have
generally agreed upon the source of sediment and types of practices required to alleviate sediment yield
from the watershed. However, many recommendations have not been implemented due to lack of
funding or support from public/private land managers. This project had direct input from land owners
and managers as to the types of practices they believe would best benefit the land and their interests.
This set of practices was evaluated to assess the potential impact on water quality improvement and
cost benefit analysis. A prioritization of potential projects was requested from outside parties made up
of professional range consulting companies and Arizona Association of Conservation Districts leadership
personnel.

LOCATION

It was the desire of the ANRCD to attempt to have at least one project in each of the four sub-
watersheds making up the ULCR. There were numerous projects for each sub-watershed presented for
prioritization and funding. The completed projects are located in Figure 1 below in either the Coyote
Creek, Nutrioso Creek, or Canero Creek watersheds.
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Figure 1.

EXISTING RESOURCE CONDITIONS AND CONCERNS

OWNERSHIP, CLIMATE, GEOGRAPHY AND Soll.S

The majority of land within the watershed is State Trust land that is leased for grazing. It is Important to
note that most of the federal lands are in the upper portion of the watershed while state and private
lands are in the lower two thirds of the watershed where most of the runoff and sediment yield are
generated.

Precipitation in the watershed ranges from 10 to 14 inches annually. Most precipitation occurs as rain
during summer monsoon storms. Winter snows are characteristically light. The higher elevations in the
southern portion of the watersheds receive more precipitation than the rest of the watershed.
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The surface geology of the watershed consists of alluvial and sedimentary deposits interspersed with
lava flows. The majority of soils on the watershed are loamy sands of the Clovis-Palma-Hubert
association formed from eolian deposits on flat or undulating topography. Rudd (basaltic derivation) and
Tours-Jocity soil associations are the next most prevalent. All soil associations are well drained.

The topography of the watershed is generally flat, or rolling with volcanic hills. Drainages can create
incised canyons.

Vegetation on the watershed consists of mainly grassland savannas or grass mixed with pinyon /juniper.

SUMMARY OF COMPLETED PROJECTS

The ULCR area had six projects funded through ADEQ with a landowner match. There were projects
funded in three of the four targeted 10-digit watersheds. These project tasks included remediation of
bank erosion, head cuts, channel incision, and filled or breached sediment basins. Remediation methods
used indude bank sloping, rock chute structures, rock spillways, and revegetation.

MADDOCK PROJECT

Maddock Lower Tank Incision Looking Across Channel at Dam Breach
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Maddock:

The purpose of this project is to construct two stabilized spillways and rehabilitate their associated
sediment basins. This analysis and design was undertaken as part of a watershed improvement grant to
reduce the sediment yield of Coyote Creek to the Little Colorado River. The work brought two water and
sediment control basins back into operation. The two basins are located in series with one basin located
directly above the other. The existing embankments were enhanced and a rock lined auxiliary spillway
was added at each basin. These spillways arrested head-cuts moving upstream and secured the
accumulated sediment in each basin. Additionally an eroding bank was stabilized at the lower basin.

Construction of upper basin showing excavation of rock chute, rebuilding of berm and channel bank
sloping.

Maddock basins final construction looking downstream before revegetation.
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Maddock basins final construction looking across upstream.

Maddock lower basin rock chute, bank sloping and erosion mats and seeding.
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Maddock basins final construction looking down stream. Erosion mats and seeding complete.
Maddock project has been declared complete 08/25/2016. The project consisted of:

730 CY of cut

730 CY of fill

230 CY of 050=12.5 in. rock

12 CY of D50+8 in. rock

440 SY of nonwoven geotextile fabric

Native grass seed mix for 1.0 acre

11 rolls (100 sy each) single net erosion control fabric
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PROJECT DESCRIPTION

The purpose of this project Is to oonsin,ct stablltzed mplllwaya & rehcibllHate the two associated sediment
bpelne. ITmprovement pk,n Includeai
lg Construct new stable 1p!llway and Inlet/outlet aprone al norlhem end of the ulsting embankments
where splUIng hae occured and headcuttlng Is evident. .
2) Restore and enhance the existing sediment baeln embllnkmenh at two basins to enaure proper overflow

3) @(tte}:]r?d H\U‘y)%yetlng embankment at the upp.r basin to capture a mmall side drainage and arTesl an
adyancing headcul at moclated with that drainage. . . .

4) StabUlze existing ovemeep 11nd/or verllcal slope, at lower sediment basin lo rmduct -m dlment generation
and pr91lent faittler h.adoutttnQ,

é Remove accu~latod sediment Irom lower aedlment boaln bottom,
Seed all disturbed areas and < lllway wllh native grala seed,

7 Apply llngll net fabric to apeoftlc slopem within the project orell lo prllmote aHd germination,

GENERAL NOTES

1, Site loP,ographlc survey data was collected by NCO on August t'4, 2015.

2. All exI19tlng conditionm are to be verified In the fleld prior to constNctlon. If differences tn the alte
hove occurred In the ttme between the Intlal survey and construction, the engineer shall be consulted
for any neceasgry modificatione lo the design and pll1na. . .

3. No reprelIntl[tlon 11 made o1 to the exflfence or nonexldence of aryy ulllllles, public or private.
Abnnce of utllllles on thee drowlngl IS NOT a amur anoe that no utlllllse are preeenl. The exletencef
locatlon and depth of any utlllly mud be determined by the controotor prior lo any excaYlltlon. Cal
Arlzon] 1 Bllue Stake before you |”a to be lure - dlal'8]1. . L.

‘4. Nobflqn rauct on shGll begin “11ntll all neceamary permlla, eo pmenla, and funding authorizatione are
obtaine

5. Conslrt.tctlon actlviltH wtll be conducted In a manner consistent with all safety regulations
and other permllflng required by Arizona suite Land Departmsnt, Arizona Department of nvlronmental

1)t and at . .
6. I%Ltla sghc?rrll mhall be contin.icted to the lines and grades as shown on the drawlnge ar as staked In
the fteld by the ENGINEER or authorized rap_ ruenfatlve, nlzln_g there la vortotlon tn nature,
7. The total dratrubed area le approxtmotely 0.7 acrel, therefore 11 SWPPP Is not required. How-

w-r, the
contniclor mhall eneure that oonatructlon actMtles are parformed In a mllnner that mlnlminl aoll, wal mr
and air pollution uttllzIng standard Best Management Practlcea.

%gu%gﬁg&;gfp MCtSuI(:i)lE(P llﬁelr%Té(r)eNgollklld aa ,a partlal 11st of oonltniotlon atQndards and requlremmnb
for lhle prclect. A, o cpmpanton to thle plan mk o full compllatlon of applk:able technlcal apeclflcatlona

la P.revlded. The peraqnlsg performing the work s all famlllarlze thmmH lves with those specifications 11nd
contact the engineer prior to darting condructlon with any questions or for clarlflcaHon,

EARTHWORK

The earthwork octtvllle 1holl consist of grading to modifly rehabllltate tho the existing aedlment basins,
Install armormd overflow splllwoy, and rehabATtate 11mbT1nimentl.
Excavation

E cayatlon shall be llmlled to sediment baeln and mplllway construction ot lhown on the drowlnga or os
staked In the fleld. No mxcov ollon shall lake plll e within any Jurtsdlotlllnal arelll. Disturbance of  existing
native vegetation 1h11fl be minimized tc the grmatell extent paaillble during excovatfon.

Excavated material lhall be rloced In the apeclfled berm and headcut loccllons aa ahown on the drawings
or as staked In 'he fleld. Al finished surfaces shall be generally smooth 11nd plea,Ing In appaorance ana
blend Into surrounding terrain,

LIM+hNiL
Jtateriais: All fRI materlala mha 11 be obl11Ined from tho raqulred excOYlltlans and approved borrow sourcl1.
FIH molerlall mhall not contciln aod, brush, roots, perllhable or frozen materials, tralh or other debris.

> iile )b i r: er8llfuchme 2ci 't NJ1'1.0]

EarthfHI (continued)

.RjlIC&ffUIftt: The placement of 1111 matertala mhall follow thHe guldellnea:
. verl laal bank aholl be slOped bet«e placement of 1111 motarlol. .
*  The downslraam, eroded fllce of the lxhnln§ embankment shall be stepped as necenllry prior tc
_Olacement of new material P.er the Included ptone gnd details.
The placing ond spéeieldinbg of ﬂllL ml(%lerl(l)l lTha 1l be started él‘t theb lokwed pl lllnl and the fill brought
M%Pe?llz]i? Wher a}ﬁ%ce&) S(flatﬁmcgn ain’ stfllclll%n?rnggits Grd 10O S P saflrlrllplén %?(réfal In the hand and
Fo%’qgggésgl f:lh i’HCf&IHfarllrelntll‘tt?%lengnegn allrlede%grdéading of fUI m<lterlol egall be darled at the lowest
pornt and the 1111 Iwo'Ull  up In hort:rontal layere not to exceed: *Ix 6} Inches of loou fhl for WhHI
cllmp!lctlon 11nd four \4 %nch" of loo.. or dozer compaction.  nstruollon equipment lhall
be oplrated over lhe areas of each layer of flll to Insure that the required compaction Is obtalnld,
For trench backfllf or flll placement wherll arge equlP,ment does not have ocoeas, P.11lcamerri shall
be In horlzontal liftg not (XOHdlng mIx 16 ~Inches of 100H 1111 and = compallifld with approprtcitely 1lzed
* pment, auch al a mhef, +foot roller a chment on an excavator, Jumping Jock compactor 11r

INI ah1i:, pt ov lo ':,e d%=25N wnow or lea.
Headcuts and gu«l111 deslgnClfed for flhlng and re-contouring shall be filled am cloH as posalble to the
historic nl1tural ground surface, 11nd smoothed and shaped to blend wHh 1hl1 surrounding landscllpe.

All flnlehed aurfocee shall be generally smooth and pleaalng In appearance and blend Into
aurroundlne terrain.

Trach and Debris Removal

Alt Irllah and debrla, Inoludlng llrea, old pve plj>N, lumber, etc. ahall be ramoved from the projects llmlh
and dlpoeed of properly,

HEAOCUT STABILIZATION & CUT-OF'F' SWALE ARMORING
The hllodout alablllzollon work ehall i:onalat of h111daut excavoNon and bank sloping; furnishing and Inatalnng
looae rook Including placement of filter fabrlo. SH SHEETS 5 1! 6 for locatlona ana SHEET 8 for o.talls.

> The site shall be excovated and backfllled to the grades shown on drawlnga. Excavation ahall be llmlted
lo the headcut remediation arma as shown on the drawinge or as slaked fn the fteld by the ENGINEER.
All flll materlal shall bm compacted to the apP.rcxlmale dena 31 of sunroundlng undisturbed areas.
Addltlonal '-fx?n. shall be spread outside the channel and sloped tn such a way os to direct flows

> POk bHARE Y g)@lﬁh’rﬁenative vegetation shall be minimized.

Non-woven 111otextrll ahall be {JfQCCd behind the rack. F'abrlc shall be meat the requirements of NRCS MS-AZ-

592 lieofextlle material apeclflcallons for ClaH Il nonwoven ge otexlllem® The geotexHle sholl be Joined by

averla pplng 1 minimum of 18 Inches and secured against the undarlylng foundation materlol, Securing pfns

Ifla]l be Inall1Hed o1 necellagly toCPreIIIm undue allpﬁ_(i)ge or movemmnt of the gealextlle. Reoomme.nd 3 16-
e

lvr&llghlﬁtlelll‘ I%fl.rS’—pr%ﬁt gar%rel:tgpf m le l_flabsrtll%ﬁegewﬁ%}a] a%g%rtitgninac}llté%?lu_ mher.e d pine are acceptable.

V.-
r !\|.|f e edr.::,h: n: : all lhe
ﬁreclfeltdimensipn, /&ck_aource shall be 11P.proyed l\l}ly the ENGINEER or outhorlied rmpreH nla tlve and
ove Cl bulk specific gravity of not less that 2.5 per ASTM C127. Rack ahalt be well graded aa follows:

ROCI< CHUTES CUT-oFF SWAL.£

Diameter, In. Percent Pasaln9 Diameter, In, Percent Pamminp
19- .
- 0" 9-12 gigo
12-111 50 -4-8 050
t0-16 010 2-6 010

> R:,inxft\ ement shall begin at the bottom of slope. Rook ahall not be drapped more than 3 feet onto
> iloped banks shall be eeeded with nllllve graas, 1111e Sheet 3 for GraH Seed Mix
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EROSION CONTROL BLANKET Coordinate Table
Pt - Northing Easting Elev Desc,

82936.75 9970 93 8830.99 H
82945,20 997075.58 8830.99 I I
829+2.21 997106.07 6831.00

82995,19 997128.18 8839.00 BERM CENTERLINE
82979.07 997126.99 6BJ9,00 | BERM CENTIRUNE
82956,13 | 997152.40 8839.00 | B9IM CENTERLINE
6286B.41 . B M _CENW!IUNE
82965,34 997189.91 6835.00 TOE DF SLOPE
3297-4.—+0 997225.01 6B35,00 | TOE OF PE

8.

Eroolan control blankot shall be Ir:dd and anchal'9d over the seed to provids bank P.rotection and a good
environment far Y'"'Sefatlon regrqwtn. tallow manufacturera recommendations for Inslallaffon and anclioring,
rncluding anchor trenches and riapling pattern and rate.

SINGLE NET: Straw, Single Net Erosion Cantral Blanket,. that 1n certltled W®® i and. mad- with all natural,
100,C ?Ioctieglradabw netting. Use AE:C Premier Single riet ECB with tlbreNel netting (American Excelalor)
or equlvatenl.

RANGELAND SEE.DING

Dlel urbmd areas wlll be SHded with naffve graasea and shrubs. Seeding actMtin Include Iha followIn11:

PI'9pal'9 eHdbed wher m nHded. This may Include acarlfyln'g| the upper 2 Inche-e of aall where Hecf
api,llcath,n will occur. Overly compact<id” equipment acceH routes may require scarification to 6 Inches.

820t,72 | 997195.08 8830.97 EﬁENﬁELSICOEFKEEm
829 ' .97 | 99725506 8831.18 | CHANNEL CENT-
L CEN

997297.83 8831.20 CHANNE
1113?8%915% 99ps3.40 8831.34 EE

A\
LWL L N PDONN 2 s
W= '\B’Ew NIO 0N WN=O

CEN
> SHcl 11lan be drilled bl'Dadcast by h 1182820.7 99 351.27 8841,50 W%‘E
> gegd eﬁgll %e r‘n%orgg)rateg ?r?tso tl¥e %Qﬂf, but not more than 0.5 to 1.0-Inch deep. 1182903.-N! | 997393.83 BB+T.50 | BERM,CE
> Seed ahall be applied unlformly. 11fi872.03 | 997389.80 | 684150 DPt
> Seeding shall occur before Installation of erosion control blanket. 1823%% 88 %%-6‘112 gg‘é})g% 0
The seeding_ rotee below .,,.. for planting by hand broadcaating. Seed shall be weed free and ,hall be %%ggggg gg;gg?gg ?;%%%%% 1’[8; 8,5 SStggE
purchased Irom a reputable supplimr. Tli- grass and shrub eeed mix will 00nal1t of the fallowing species. 34 1829n.00 997104.59 8838.99 SLOPE
Shrub Semd Mix J5  1182974.23 | 99712038 | 683699 | TOP OF SLOPE
" o 36 1182972.28 997127.77 6B3B,75 | TOP OF SIOPE
roiirw1nii/ iaifeush (Atripl m>< caneacena) 4725 I6lac PCS 37 1182941.41 | 997062.34 | 8833199 | TOP OF SLOPE
50 1182989.84 997131.49 BBJ7.00
S g g ) ] S
1ma I(IBoutelo Q gracllla 7.5 1EiZac PC 5 ) | )
weSTern Whealgrgss Paacopyrum smith ) ] ac gg 13%82%85 8831‘%58%8 ggg?gg ROCK §HUIE
e Rl0coeal] TAChhSthamm Yimeno iias) 13 IhZac ELS 55 11829827 | 99711947 | 883000 | ROGK CHOIE
ndlan Rloe9ra chnatherum ymeno ilas s : : ’
y 2.0 Ibstac PL gg 1%2%%8%2 gg; %gg% ggg?gg ROCK CHU
13.0 Ib/ac PLS 58 11 94a.84 | 98711272 | 8BJ0.00 1 S
g% 1182938.79 | 997123.88 8830.00
S lemin | RAUS | s | e
02 118293359 | a97119'17 | 6831.00 | RS ol
83 1182904384 | o2 Top 83100 | ROGKEMIE
¢ e | TR | g | neckabe
.€ N
eg 1182965.52 997147.97 6837.0D ROCK CHUTE
B6 11wos - | 99712084 | BRiSes | Rock CUIE
69 1182901.91 997351.79 6830.32 ROCK CHUTE
70 118290070 | 997381.72 | 883032 | ROCK CHtm
4R (wm | e | B
7% 1gEY 007381137 | 861180 | ok GHonE
rocK CHUTE
99t388,88 8839.SD QCK CHUTE
| Ei)
| H : 99 3870e | $839.51 | ROGK GHUTE
%9 5at 1197386.60 88-11.1iD | ROCK CHUTE
BO 118288528 | 90734778 | 883132 | ROGK CHUIE
B1  1182883.29 | 997347.51 6831317 | ROCK CHUTE
82 118290527 | 99732417 8831.28 | ROCK CH
83 1182872.61 [ 99735832 11831.35
84 1162900 99739736 | 6841.50° | Rock CHUTE
85 1182896 +4_ | 5117301050 | 883930 | ROGK CHUIE
86 1182881 55 9% 3072 ROCK CHUTE
NOTE: This d1toil applloa to O!)I embonkn,ont or «isling olope face whore B7 1182B77,58 88 %%#8? gg-‘?’f,% 58812 %{E
total heighl io more than 6 fl. for thooe areas whore olope hoigh! is Iees
BANK §LQELNQ QEIALL thon 6 {1, slops» moy be loid bock al 2.5:1 or flatter slope prior to plocing
ony Im in lieu of stepping,
HOT TO SCALE NOTE: See Sbeel 4 for project survey information, datum, & cooedinate grid information.
DRAWN BY: M. Kear1y di: C. Scudieri
Natural DESIGNED BY: M. Koarlv CONSTRUCTION SPECIFICATIONS,
el REVIEVIED BY: M. Kearty, C. Tresmer SLOPING DETAIL & COORDINATE TABLE
Inc ReyDATE | BY | REA11sTON
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ADEQ Water gal&t cl{mﬁg?‘\é?‘ment Project

significant ottenuotive effect in flow wlll _ba realized

from -,npstn,om *ediment boein. Thi* wtll be a
LocQI Prorr4 _..../ coneeNatill  aHumption for design purposes.
Confro
ESTIW.TEQ WATERSHED SEDIMENT YEILD
EFFECTIVE WATERSHED AAEk. 569 N: (0.96 SQ MI)e
ESTIMATED ANNUAL VOLUME: 0.18 AC-FT (287 CY)
ES11MATED 10 YEAA VOLUME: U AC-FT (2B70 CY)
+ Se<llrnent storage volume for watershed 1hared
batweer, tM two basins.
| QR
i OW-OR-SHEEFS5—=t67
, CUT FILL  SPREADING
EARTHWORK:  (C'l")j 730 730 D
ROCK FOR, SPILLWAYS (CY): 230
ROCK FOR CUTOF1 SWALE (CY): 12
'
NIT SEC>IMmT S'gRAGE (CY):
(AR FASIN: k
I'ﬂ'[4,] STORAGE: 3,556+
liWaMUIl,l 1).'Wit<iiENT HEIGHT (FT): 9.6
<. & STORM FOR SPILLWAY: 25 YR

u
SﬁfTMork]&tE;l lr(xj%n%t ac'”i“?ﬁs?é ?ll’l{‘é" d%’chlt or freeboard)
« Togethor; the upP.er and lower sedirn,,nt bc:laina, wil provide enough
storage voJUme ﬁr 10 plua )'llota,

ks filt ;v :li

" Jent

The volume eatimote i. to the filp
resdn : iig m :inl<lihO g fodJ't utoll/:i"

0
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UPPERLCR
AOEQ Water Quality Improvement Project

Maddock Ranch

CONSTRUCTION NOTES

Slope bonk per the delcilo and control
coordinate$ provided on Sheets 3 and
7. Earthwork quantified on Sheet 1.

(12.0 If) Construct ti.rm per the details
and contn>| coordinates provided on
Shaet& 3 and 7.

/1 ea_? ConotrtJct roe lined chute per
detail end antral coordinotee provided
on Sheets 3 and B.

Remove aediment per the dotolls and
control coordlonleo provided on Sheets 3
ond 7. Earthwori< quantified on Sheet 1.

Seed all dialurbed areas with specified
V eeod mix. Quantif,ed on Shaet i.

p,er monulacturer”s r on
oioped bonlcJl from toe of b<ink to top of
b<Ink. Quantifled on Sheet, *

<8 Place single net erosion control blanket

NOTES: .
> ddrat enlioc : 12

procedures.

> See Sheet 3 for table of control
point coorfdinoteo.

PLNot
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m o CONSTRUCTION NOTES

g ) I
0y >! . PP A
I . 106 )."e. \ Slope bank per the dstono and eontrol

HORIZ SCUJ!:: 1" = 20' 7. Earthwork qucnUfied on Sheet 1.

(13 1l) Construct berm per the details
el:":f nJ° notee provided on

20 0 20 \

coordfnotea providad on She.ts 3 end
R, Ei<. u,It ;10ed

(1 oa) Construct rock lined chute per

detail end control coordinoteo provfded
on Sheets 3 and 8. .

Remove sediment par the details and
control coordtcntas provided on Sheets 3

8Pel LiEREineEy Brapkifi tHna§é@ﬁéd1 :

seed mo",, Quon\Jfled on Shoot

Place single net erosion control blanket
per manulQcturer's recomendoticns on

11 a entft.. { \".nk to top of

(30 If\ Riprop cutoff swale per details end
eontrc1 coordinates on Sheets 3 and 7.
Ensure positive flow to reek chuta. See

Shoot 2 fD<' rock epeclficatione,

o < LCoo-<

NOTES:
/ SRR R AL X
proce ures.

> See Sheet 3 for table of control
point coorldInoloo.

lELﬁ piped
e be preserve

DRAWN BY: M. Keany & C. Scudieri

nel DESIGNED BY: M. Koarlv . PLANVIEW:
REVIEWED BY: M. Kearls- C. Tneooler Grading Plan Upper Half
In Rrevl pate | BY |REVISION

umo..--o ... .
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Flcgstefli Arizona 860'041--—-t=d=t—4-1-———————————— 1
g’(920) 774-2336 Maddock Ranch 6 OF 8




" grade per
control point.

-tE.istlng

grade
~Plac
Erosion
control
blanket

S CROSS SECTION A1

No Scole

Erosion Ploc™™\

control fill
blanket

lie to exieting

grodo per
control point.

Erosion TICO/t'? exiaitng
control 10/0 ,t'.l )

bkinkat

Tle to a,cietin
rade per

& LEuiating
control point,

grads

Place

CROSS SECTION A2
@

No Scale

Tie to
existing
grcdo

\’)‘h -~ - AU

Centerline ctignmontj
and al,vDtion per
control point,

CROSS SECTION AS

A6

B

”»

"
Non-woven 1-J"i
otextile

Tie to
oo, ting
grode

-\_-E:;sting

Centerline ohgnment grade
and elevation per
control point.

CROSS SECTION A3
® No Scale

Ploce
: fill
Eroaion . Tio to
sk existing
grade
[Existing
grade

w Centerline alignment
T and elevatron per

control point.

LE,eavatJon of lower
8,1t gnP,:_

CROSS SECTION

No Jeale

— H mm mm

2900 N. West Street 11
Flags!aft, Arizona 860’

—_— No Scale
DRAWN BY: L I<any & C. Scudieri
REVIEWED BY; M. I<-1_C. Tree !l III. SECTIONS
IncRev. DATE  BY REVISION
I I I I UPPERLCK
jINg 1 | ADEQ Water Quality ImDI'OV8ffl8t'lt Project
I Dl Ik I — K Maddock nch

{920) 774-2336

Centerline alignment
and elevotlon per
control point.

-t K tign
Tie to -1 1 grade
existing Ty i

d L lie lo
grade e,Istir:>9
grodii

CROSS SECTION A4
®

No Sca le

CROS TION NQIES

Fill to be placed per Eorthfill opecilieations,
Sheet 2.

nt enty Of, Shégtgg ana'z:;,'on control
ep. citiootione,

See Sheet 3 for control point onfnates.
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ROCK-LINED CHUTE DETAIL ID
LOWER ROCK CHUTE
[ELEV: D IDJU
R1 i HEWER SHEE8%0
e DE SLOPE QF CHUTE
_-,j:’ \ T 2 n. 8t (SEE SECTION)
] H \....NONTEWOVENXTIL A
- XnLE UPPER CHUTE 63831.3
25 In. LOWER CHUTE 8831.0
RREOR BRIAIL R A QR S i ’
CHUTE ANCHOR DETAIL AT LEFT HEOTERNE
(-TO $t:ALl) ! 15ft
3:1 UPPER CHUTE SLOFE .
2.8:1 LOWER CHUTE SLCPE 2.5:1 SLOPE SAI_?_EEE)FT I'IL
CHUTE C_ PROFILE" '
H-
‘GROIIND UPPER CHUTE 9-ffi ]
ItIE LOWER CHUTE 7it —_ —
z1 80 RockSpecll'lcuﬂonal Btt ————— 1Bft e e
MUSIIIR_IIN,
12s D100 19
T T S S 18 - 22
NOTE: Rock Chute excavation r.qulr.,, ., _.xcavation Into 12 - 11 DIii)
I PRl 15 (M PEN (2 NG, Of e rock AR
Srotected 2t Tt 158t 1Tt above Botiom riprup Y A UPPER ROCK »]Cnll-tlvt»lj;]l;!%fv
Mateltal Quanttlice -
TYP'CAL SECT'ON @ & @ QUNIIITY 'INT . ITE_M —
C'DTTHICANY io'w lliiminu ’
m CU "1l aoci( A-
DM - 12.S In _f
NOTES
See Sheet 2 far General Note* & Specificatiana. See Sheet 3 for coordinate table. 5ft
1, = =:4%8.:, an f: teJhe < : ::"- mem I
2. Geat8l<tile aholl be non-wDY8n fabric wiIh_X minimum grob ten1ll1 atrin11th of 90 Ib,, |
11r1ater than 501 elongation at failure, a minimum of 40 Ib punctur1 litr.n_glh, and a UV
reeistonce of 70S 1tren11th r.talned. Geo_te,rtilB shgll be jalned Iby overlapp,ng @ minimum 1D
3. F?éc'](ssWﬁP'B'eagfén 'Uar%dda ﬁénuﬁgéll?ougvﬁ[%ﬂﬁde#r?n a-tL%q’,.aataﬁé least dirn<1nsion of an _t
Individugl rock ohall not t,., 1- 11,an one-11,Ird ttie 11r1ateet dimension. Soun:, of Ille . i
%mw'ﬁi DiPRRSRY oY m&wwgraﬂ%eanrﬁ%e[ﬁodéﬁfkaﬁfmgpge well roded 05 yininiae .
) tn ntlf krl;,l :"h;l’lfpt' 9 11el® tOct betw-. stonem, 1
volda and ensure o neat, uniform aurfooe. .
—Nab.nil DRAITI BY:BYM' I’(larl};l& C. Scudieri ROCK CHUTE DETAILS -UGINETT:HUI
annelnsn REVEWED BY. WL, KITC Trosslor ' - y ;-'---
1 .
|nCEV|M|LY|EEM§QN l““ === -=-°===========7= 1 11£f]
__| ‘ : ‘ : | UPPERLCR DRAWING NO:
2900 N. West Street j115t+ o — i ADEQ Water Quality Improvement Project DTL02
Fla91tcft Al"lzonc 8600 { ——}1 ——Ff——J1 1 - REETNO:
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Upper Little Colorado River-Water Quality Improvement Project WAQIG 15-005  Final Report

MCFEE PROJECT

One of the head-cuts looking down stream toward Lyman Lake
McFee:

The purpose of this project is to reduce adverse water quality impacts from concentrated flow and bank
erosion on the McFee Ranch. There were two significant head-cuts and approximately 1,900 feet of
eroding bank were repaired. To mitigate the head-cuts and erosion two rock lined chutes were installed
and 1,900 feet of eroding banks were sloped. Disturbed areas were seeded and erosion net fabric was
installed on the sloped banks and the bottom of the channel.

One of the finished head-cuts looking up stream. Rock chute and bank sloping before revegetation.



Upper Little Colorado River-Water Quality Improvement Project WAQIG 15-005  Final Report

Finished head-cut repair, rock chute and bank sloping. Looking down stream toward Lyman Lake.
Erosion mats on site for seeding.

The McFee project has been declared complete 9/29/2016. The project consisted of:

1990 CY of cut

1020 CY of fill

970 CY of spreading

82 CY of D50=9 in. rock

210 SY of nonwoven geotextile fabric

3.0 acres of native grass seed mix

19 rolls (100 sy each} single net erosion control fabric
2.5 acres of mulch
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WORK QUANTITIES

EARTHWORK:
CuT

FILL
SPREADING
ROCK (D50=9in.)

GEOTEXTILE

GRASS SEED MIX

EROSION CONTROL BLANKET
MULCH
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PLAN LEGEND

—ill
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1990 CY
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L.c>oo0l Pro/
Contra ect

w:J

CONSTRUCTION NOTES
<8 {2 oa% Can.true\ rack lined chute per

detail and control coordinot.a prav,ded

an Stl"ta 3 and 6.

on Sheet S. Earthwork quantified

Sia banks per the detalla F)I'Dvided
<8 an Sh..t 1.

V Seed aft dloturbed areas with *pecilied
aeed mix, Quantified on Sheet 1.

NOTE: See c:orlSIructlon specifications, Sheet :Z. and dotail, Sheet 5, for FIi placement procedUres.

BANK SLOPING TABLE

per monulooturer's recomendatiana on tae

Place «inglo net en>aion control blanklrl
<8 af aloped banks. QUCII'ltified on Sheet 1,

near channel. Spread ta achieve on
a praxim<fter-,, unlfanm del>th of 5 to

12 in. See c1etail Slleet S.

" Apply mulch over sMded areao except
where there |m erosion control blanket.

<8 Spread exctse spoils on +hollow slope&

LEFT SIDE RIGHT SIDE
STATION RANGE SLOPE STATION RANGE SLOPE
0+00 to 5+00 2.5:1 o+oo ta 5+40 2.5:1
5+40 ta 5+65 Transition from
2.5:1 to 10:\
5+65 ta 7+35 10:1
8+15 to 8+50 8:1 11+15 to 9+20 8:1
8+50 to 9+00 Tronaltlon from
8:1 ta 2.5:1 FLOWLINE COORDINATE TABLE
10+10 ta 12425 251 10410 to 12+80 2.5:1 sW e tu
13+10 ta 14+05 B:1 13+10 to 14+00 6:\ %23 ;ng gggé%-_g {%1111427‘14‘; g;?g-g
o is  Tmmeren M B8 SERE B G
S tercl R
. + . B
14425 to 15+10 2511 15 12588 993585 F 131060 @510
NOTE: Left ond Righi refers to looking downetreom
DRAWN BY:  C._Saldleri
Nalwal DESIGNED BY:  C. Tresoier PILANVIEW:
VVV—H mmEm _ Il EVIEWEO BY: C. Treaaler, M. Kearl Project Overview
Inc Rev| DaIE | BY Iaﬁmm
10 1DICTD
TITEUINTC IN
2900 N. West Street 155 | ADEQ Water Quallty Improvement Project
Flogstaff, Arizona B 6&QO4f—-I 14+ !
99828y 7743336 Mcfee Ranch
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PROJECT DESCRIPTION Eorthfil ('<zontinued)

The purpose of this projlecl ie to reduce advel'ff water quality impacts from corn:entrated flow and bank Materiel when placed shall contain sufficient moisture 10 that a sample taken in the rn:md and
erosion. Improvement plan ir.clucles: squeezed shall remain intact when releaa,:,d. .
1. Stabilize heodcuts thnx,gh instoljatlon of rocl( lined chutes. For venerol fiII.IpIa"q,'ementA the placing and spreading of fill material atuin be started ot the lowest
2. stobili%e exI9ting oversteep and/or vertical elopes on channel banks to reduce ,,:,dlm.nt generation point ond the fill b""-lllht up in horizontal layers not to excud: six (6} inches of loose fill for wheel
and prevent further heodcutting. compoctian and four \4-) inches of loose fill for dozer compaction. Ci:lnatruction equiement shall
J. Seed all disturbed areas and sﬁoped banks with native seed mix. be operated over the areas of each layer of fill ta insure that the required compact,on im obtained.
4. Apply wood mulch over seed except where applying erasion control blanket. Far trench backfill or fill placement where large equipment does not have access, placement 1hall
5. Apply erosion control blanket to toe of sloped areos within the project to promote seed germination. be in horizontal lifts not exceeding six ﬁb) inches of k>Ote fill and compacted with Q!)proprimely sized
e%UIpment, such am a sheepafaot roller attchment on an excavator, jumping Jack compactor or
other as approved by the Engineer.
GENERAL NOTES FUI shall not be placed on froien eon, anow or ice.
. . Headcuta and gunles designated for filling and re-contouring shall be filled as cloee as PaSBibIe to the
1. Site topographic survey data was collected by NCO an November 9, 2015, hl-tortc natural ground surface, and smoothed and shaped fo b-lend with the surrounding landscape.
2. All existing conditions ore ta be verified In the fleld prior ta construction. If differences in the site Al1 finiehed surfaces shall be generally smooth and pleasing in appearance and blend into
hove occurred In the time between the intlal survey and construction, the engineer sha be coneulted surrounding terroin.
for any necessary mod]flcatlone to the design and plans. . .
J. No representation is m«le 01 to the existence or noneietence of any utilitlea, public or private, Trash and Debris Removal
Absence of utllitiH on these drawings IS NOT assurance that no utilitie!l are present. The existence, P . . . . . -
location and depth of any utllit,y must be determined by the contractor prior to any excavation. Call All trash and debri1, including tires, aid pvc pipes, lumber, etc. shall be removed tram the projects limits
Arizona Blue Stake before you dig to be sure - dlol 811. and dipoaed of property.
4. Ncl))tcpnséruction shall begin until ell necessary permita, eaaemtints, ond funding authorizations ore
obtained,
5. Construction octillities wnl be conducted in o manner cantlistent with all aafety regulations,
and other permitting required b)l Arizona State Land Department, Arizona Department of Environmental ROCK LINED CHUTES
Quality, ond othere. ) . The headcut atobilization work ahall consist of headcut excavation and bank sloping;_furnishing and installing
6. Installation shall be oon,tructed to the lines and grades as shown an the drawings or oa alaked In toose rock including placement of filter fabric. See SHEET 4 far locations and SHEET 6 for Detofls.
the field by the ENGINEER or authorized representative, recognizing there is variation In nature. : ) . . .
7. The total d1aturb-ed area is oppraximately J acres. As tM tofal or eKceeds 1.0 acres, the peraan(s) The sit> shall be excavated and backfilled to the grades shown an drawings, Excovation shall be limited
performing the work will be requir.d to file a Notice of Intent (NOIJ for atarmwoter di harga with to the headcut remediation area as shown on the drawings or as staked In the field by the ENGINEER.
ADEQ prior ta Initiating construction. The pel"9on(s) performing the work shall ensure that carnitruction All fill material shall be compacted to the approximate density of 1t<,1rrounding undisturbed areas.
activities are performed in accordance with the f:Oclices described in the ADEQ Construction Generol Q)(wét;gnr?)'(;ﬁpijar};g gRS{'e bSeesepé?—liagEQI'uElSI?c?r ?eia‘i?’sork area and +loped in such a way as ta direct flows
Eg;Tm%%geangrﬁogrég%ésénd a manner that minimizes sail, water and air pollution utilizin9 ,tandard Disturbance of existing native vegetation shall be minimized,

Non-woven geotextile shall be placed behind the rack. Fabric shall be meet the requirements of NRCS |.4S-AZ-
592 Geatextile material speeif,catione far cjoiis Il nanwaven geatelltiM. The geot.e.tile shall be loined by

CONSTRUCTION SPECIFICATIONS overtappl119 a minimum of 18 inches and secured against the underlying foundation material. Securing pins
.,hall be inatolled cs necesao,y ta prevent i,ndue slippage or mov.menl of the geateidile. Recommend 3/ 16-In<th
EARTHWORK ateel bare pointed on one end and fabricated with a heGd to retain a rinl washer. (1.5-,nch diameter).
Pin length shalt be not leH than 18 inches. Ll-shaped pins ore acceptable. Rack aha be angular, dense,
The earthwork activitiea shall consist of grading to install rock lined chutes and slope eroding banks. sound and free from cracks, seams, or other defects conducive to accelerated weathering. The least
; dimension of on individual rock shall not be less than one-half the greatest dimension. Rock source shall be
Excavation approved by the ENGINEER or aulharl%ed representative and
Excavation ahall be limited to rock linocl chute conlliruction os shown an the drawings o1' as stakecl in nave o bulk specific gravity of not less that 2.5 per ASTM C127. Rock shall be well graded at follows:
the field. No excoVGtlon shall take place 'lrithin any jurisdictional - Oisturbonce of e,cisting native
vegetation mhall be minimized ta the greatest. extent possible during excavation.
Diamster, in.
Excavated material shall be placed in the specified heodcut locations as shown an the drawings or as 13-18 0100
staked in the field. All finished surfacem shall be generally smooth and pleasing in appearance ond blend T1-16 085
into eurraunding terrain. No haul off of spoil material 18 authorized or will be CO'olered under grant funds. 9-1J 050
£Mb1IIL 711 D10
Materials: All fill materials shall be obtained from the required anaite excavations and approved borrow
:iogrpe s. Fill materials shall not contain ma d, brush, raol9, perimhabl e or frozen materials, trash or other Rack placement shall begin at the bottom of slope. Rack shall not b-e dropped mare than 3 feet onto
eporis. geatelltile.

Placement: Th<!: placement of fill materials shall follow these guidelin«i:
My vertical bonk shall be alaped before Plocement of flll material, see SHEET 5 for detoils.
The downstream, eroded foce of ths existing embankment sholl be steJ)P8d as neceesa,y prior to

up and compacted to obtain a density similar ta the surrounding bank material.

_lpklcer_ner]t or new material per the included plans and details, se¢ SHE'ET 5 for detolls. )
he piecing and spreading of fill material mhall be atarted at the lowest point and the fill brought
-
°

AWN BY: C, Scudieri

Nllinl DESIGNED BY: C. Treuler GENERAL NOTES & = 9 = 1 ]I

RE'YIEVIED SY: C. Trenler M. Keorlv CQNSTRUC110N SPECIRCATIQNS .
Inc REV1I 01,.TE 1 sY 1 REVISION Melt —
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2900 N, West Sireet %5@ R - ADEQ Water Quality Improvement Project 2016 E—
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Fnished ~ ~'P% 1V exisitng “grade” Existing
smbagnkment —-— gradli
foce
5 ||A) Fill to be placed and compoctad per Eorthfill
epei:ificatrone, Sheet 2.
E |[§| Slope+ vory, see bank oloping table on
Sheet 4 for alope.
n |lg Seed fl1tllshed surface per speciticationa, st\eet 3.
A |[Q| Acply mulch to finished aurloce per speciflcatrona,
L hod Sheet 3. ['l Fill to be placed and compacted pot Eorthfill
i Blend\fsllstln ar&ded ||§ Apply ero,ion control blanket, on- roll wide, [§| specificotla”s Sheet 2.
slops facy prior to ti>e of alopo per speclttcotrona, She..t 3. stopea vary, see bank oloping table on
// placing fill. Sheet 4 far slope,
Ha2ft min; V-21\ max 11D seed finiahed eurlaea per mpocificaliona, Sheet J,
= 11 [Ql Apply mulch to finished eurfoco per <peciftcationa,
NOIE: Thim dotoil applieo to any eml>ankment ar .. 1a11ng slope foce hen total height is .|[ﬁh‘f5fﬂy’50r,1110" contl'l>l blanket, one roll wide,

Downhill

more \hon 6 fi. For those areas when slope llllight Is lees |h<>n 6 ft, alopes may be !<lid sid 10
bocic at 2.5:1 or flattor slope prior to placing any fill in lieu of 8tepping. ide,

to toe of '10p'
If! 1, fill elope to exioting gf'Qde at 20:1 1"1's

Ex. Grode
:1:2X to 411
BANK SLOPING DETAIL c"or 10 BcALY) ['l Flii to be placed ond compacted per Eortl'fill IYPICAL SECTION: CUT & FILL (Nor o ICALEI
specificatiol'!9. Sheet 2.
lg Soed flnlahed ourface per epoclficotion1, Sheet 3.
|||J AC>F?/ mulch lo finished ourlace per specifications,
hoot J.
Slope 100:1 SPOIL SPREADING DETAIL ot o SC1U> .
Existing
NOIE: Slope staking will be providsd by tile Eng; ..,, or their roprooontotlve i" grE-a

tho field for thie project and oe part of the NCO contract wah the ANRCD.

[rn Fill ta be placed and compacted per Earthflll — - O LT L\II—II; =11
apecificcrﬁgns, Sheet 2. P P 7 =“="£"=“="="="

IID Slopes vary, see bank eloping table on
Sheet 4 for slope.

00 Slopes vary, see bank sloping tabla on
Sheet 4 for alope.

lii] éDpIy gwulch ta finished surface per specificotions, |§ Seed finialled surface per apeclficatione, Shoot 3.
heet 3.

© Seed finlshed surface per opecfficatlons, Sheet J,

|§ Apply erosi?n control blanket, ane roll wide, [Q|S/-r\]réglty3rﬁulch to finiehed aurlace p,,r speclflcotion,,

to toe of elope " . i
[fl| Apply erooion control blonke' one roll wide,

[E| TI- flll olope to exiotin<.1 grade ot 20:1 alopa. to toe of elope

IYPICAL SECTION: FILL ONLY or o sciu) IYPICAL SECTION: CUT ONLY qiorro 11calq
°M : jeri mm— )
Ngual  nel | BT e | BANK SLOPING IYPICAL CROSS SECTIONS il '
aDesign, Inc REVT caeTT OV 1| Revsion ] JPPERICR Q.- ---
2900 N, West Street 5 J-—A——H—] I ADEQ Water Quality Improvement Project 1e._ootel DTLOf
e . p I I I S . SHEET NO:
ﬂdgb{gﬂﬁﬁ?ﬁ?§§3686o Ll I e ' McFeeRanch 5 or7




EROSION CONTROL BLANKET
Apply erosion control blanket, one roll wide, ot toe of sloped banks. Erosion control blanket shall be laid end
andlitred over the seed to rovide bank protection and a gogd environment for vegetation regrowth. Follow HYDROLOGY SUMMARY FOR NORTH ROCK CHUTE HYDROLOGY SUMMARY FOR SOUTH ROCK CHUTE
;nnadnurfaatgt.urers recommendations for installation and anchoring, including anchor trenches and st.opting pollam WATERSHED AAfA. 175 Ar. (0.3 5Q MI) WATTJISHEO AREA: 100 7 (D.2 SQ Mi)
SINGLE NET: Straw, Single Net Erosion Control Blanket, that In certified wee free and made with all natural, METHOD: 8,1:%) ((():%55) (%1,:03?) {81]:%) ?%5) (%]-'QS%
100"1: biodegradable netting, Use />E.C Premier Single Net ECB with "FibreNet netting (Americon E'.xcc,lIslor) .
or equi110leni. TR-55 30 56 80 m-sS 17 32 46
WOOD MULCH NSS {High Elev) 29 g 79 NSS (Hi<;lh Elev) 21 34 58
Native wood mulch shall be applied lo all seeded areas éexcept where erosion blanket has been applied) to LCR Regional Curve 16 - -— LCR Re,aionol Curve 12 HS
prevent erosion and provide a suitable microclimote for moisture retention and sead g1irmination and growth,
Average of 3 Methods 26 42 BO Average of 3 Methods 17 27 52
The size range for shredded mulch particles shall be from 2 to 10 inches. The goal of the application is to
create a relatively uniform mulch bed mnging from one to three inchea thick. The mulch bed must contain
enough uncovered area (15-20%) to allow germination of seed. Over opplicotlon will prevent seed germination
and growth. Appncatlon is opproxlmately 27 cubic yards per acre.
RANGELAND SEEDING SURVEY INFORMATION
Disturbed areas will be \lleeded with native grosses and shru . Seeding activities include the foltow!ng: UAIUM & LCUOKUINATE GRID INFORMATION
+ Prepare seedbed where needed. This moy include &COrifying the upper 2 inches of aoll where seed Of DATUM: RT]
application will occur. Overly compacted equipment access routes may require ecorificotion to 6 Inches. ;i . i
. Seed can be drilled or broadcast by hand. LLH "n.;“_"é%h
Unless plcce,d under on erosion control blanket, seed shall be incorporated Into the soil, but not more
than 0.5 to 1.0-inch deep.
Seed shall be applied uniformly. .
Seeding han occur before Instollation of eroelon control blanket. NCO LOCAL CONiROL
The seeding rates below ore for planting by hand broadcasting. Seed shall be weed free end shall be AME VORTHING EASTING AllO_"!  DESCRIPTION
purchased /rom a reputable supplier. Tlie groa. and shrub seed mix will consist of the following species. —CPp__| 12118627,3 | | 6207.1 38" REBAR W/ YfiDW CI'P
| YELLOW CAP-MARKED: NASTLHSLCHANNEI..
ad Mix
1JlueGronio- (BouteloLKI grocllli) 2.5 |b/oc PCS
western Wheatgrass rPoscopyrum smithll) 70 Iblac PLS
Sldaoots Gramc (!3oulelouo curtipendulo) 1.5 Ibl.ac PL.S .
Indian Ricegross {Achnatherum hymenoidea) 2.0 lb/ac PLS North Rock Chute Coordir,ote Table South Rock
Pt Eastin. @il Table
R 13.0 Ib/ac PLS ol fg-—- Bf'":3. S St 0SST.S
‘ourwing Saitbush (Atripiex ) B ? 1 %1_ 43 .
d P conelloensi 0.251b7a 11 963831 113769 4253 41 BBl 1518B&R3  A%3l%
963B31.9 1211.382.4 62225 45 983747.4 1210B97v, 6219.B
24 963833.1 1211382.3 6222.5 46 963732.2 12101192 6219.75
963833.4 1211384,8 6223.5 47 963734,1 121089 6218.75
963824.7 1211380.7 6223.0 4B 963741.5 1210900.7 6218.75
v 963825.0 1211383.2  8222.0 49 963743.3 2 8H 1 1
gesezet 12113931 62220 150 9637215 21'3.. ! &12.8
983800.9 13”%323 g%gg 13 3‘3 73817 L7d O 6212'%
963801.2 1211385.9 6214.5 153 ' 1 6213.5
838023 12113958 62145 >4 m 1210911.6 13,5
M ggg%gg J%Hgggg g%qgg 5s 963718.6 1210913.3 6212.5
\ . . 1210920.0 12.5
963790.2 12113871 8214.5 :
6 gayels  Uniserl  eoiab o Y 18RS Boras
ey 1BE7E B3R © s 12109218 6213
963788.9 1211397.J 6215.5
DR.AYIN BY: C. Scucller] |
N‘{.u‘%lh annel QESIGWEQ BY: C. Tre,sler | CONSTRUCTION SPECIFICATIONS,
RENEVEEO BY: r J—
UDesion, Inc poy oo oy g CONTROL & COORDINAIE TABLES
UPPERLCR
. . GEN02
2900 N, West Street j! ADEQ Water Qualtty Improvement Project STEETNO.
Flagstaff, Arizona 8 1g——1-—p——Fffmm b : McFeeRaneh -
1928) 774-2336 ! T T wiCT LA 3 07



Rock Specfficaflons
"
13 - 1a D1oo
11 - 18 8"
9- 13 D5l
7-1 010

NORTH CHUTE:
Matellal QuQnffitea
1 ..IB:I!.. mt

121 90 YD cmmffll,t

41 CU YD AOCI<-

Dso = In

SOUTH_HUTE:
| Moren! Quanttw
88 L

" /tu YD Allg<-! PRAP
|50 = 9 in

ELEV:
NORTH CHUTE 8222.5
SCI:AH -CHIITC 821.9,25

SEE CHUTE

ANCHOR OETAIL

BELOW

OCl<
o
T 1eln.

Si N

18 In.

CHUTE ANCHOR DETAIL

(NOT TO Sa,a)

INOM-Y/01/EN
GEOTEXTILE

2.5:1 SLOPE

NOTE; Rock Chute excavation requires overaKcavotion Into
the embankment to enoure proper inoetting of the rock
al a | ft deep channel, Ensure that side <lopH are
protected at lea,rt 1tt above bottom riprop face,

iYPICAL SECTION @, @& ©

(NaT TO

ROCK-LINED CHUTE Df 'rf_.l l

ELEV:
NORTH CHUTE 6215.5
-BOUTH-CHUTE-§213.:6

2.5:1 SLOPE

NON-WOVEN
CIE:OTEXTILE H=

NORTH CHUTE 7.5ft
-OO0Iffif—-OHI:IfE-Y4.iSfl-

CHUTE (_ PROFLE

NO'IE:S

SEE SHEET 2 FOR GENERAL NOTES & CONSTRUCTION SPECIFICATIONS. SEE

SHEET 3 roR COORDINATE TABLES.

1. Th i ﬂ. ,e :o ° If' dC p:’:ﬂtdth :.e,,,l{;'d:t" iro: n gdrawing.

undistl&'bed aolls.

2. Geotaxtile ehall meet the requirements of NRCS MS-AZ-592 Geotextile malerlal

apeclflcatlana for ClaH Il nan-woven
by overlapping a m!nlmum of 18 inchH an
foundation materlal

Geatextile +hall bl jalMd

sacur11d againot the underlying

3. Rock eholl bl dense and angular to sub-rounded in shape. The least
dimenaion of an individual rock ahall not be less than one-third the greoteet
dimeneloo. Source of the rock will be approved by the Engineer, prior to
plocemenl Roel< mhall ba well graded as mhowi, In the table. Rock

placement aholl begin al the bottom of alg
ropped more than 3 fi

4. Rock shall not be

a, . .
Ponto geotextile fabric,

5. A ouffioient amount of rock mhall be hand placed to aecure contact between
atones, minimrze votdm and enmure a neat. uniform surfaca.

8. Rock Chute Itoklng will be pro\ided b
the field fot' thiT project and as pa

CHUTE PLAN VIEW
(

10T TO

ineer or thelr representative In
O contract with the ANRCD.

(881

(IIOT TO
-
L[]
1
- e
miv"' M I-
2.5 ft
_J_
NORTH CHUTE 7 ft
HEAE- h 6 ft

only)

24 ft
16 ft

Daalgn, Inc

CRAWN BY: C. Scudieri

1SIGNED_BY: ) ar

ROCK CHUTE DETAILS

REJIE BY, C. Tr
REv | DATE | dY | RE'1s10N

2900 N. West Street ]

Flagstaff, Arizona 8660
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ROCK-LINED CHUTE DETAIL
NOT £6 &/

Rock Specifications NOTES
DIMETER 4N, SEE SHEET 2 FOR GENERAL NOTES & CONSTRUCTION SPECIFICATIONS. SEE
ELEV: 6218.5 SHEET 3 FOR COORDINATE TABLES.
118 0100 SIDE SLOPE OF CHUTE
11- 18 ak, ELEV: 6216, (SEE SECTION) 1. The site *hall be eKcavaled and backfilled to the 9rades shown on the drawing.
I-13 0110 The fill material <holl be compacted to the density of the mum,unding
7- 1 DID undisturbed soil$. .
2. Cleotmlle ohall meet the regLliremenlm of NRCS MS-AZ-592 Geote,rtile material
ELEV: 6214 1peclticalOI'8 for Claaa lll 'non-WOl\len ;eotexUle11. Claollli<tile aholl be jaiM d
overtapplng o minimum of 18 inches and aecured against the underlying
foundation material .
SEE CHUTE 3. Rook aholl be dense and angular to oub-raunded in *hope. The leoat
REVISED SQUTH CHUTE: ANCHOR OET.-JL dimeneton of on Individual rack shall not be leas than one-third the greatest
3 BELOW . dimension. Source of the rock will be opproved by the Engineer, prior tD
Materlal Quanttflea 2.58:1 CHUTE: 2.5:1 SLOPE placement. Rock mhall be well graded 0o 1hown in the table. Rock
- NON=WOVEN placement aholl begin at the bottom of slope* X
B 111111 1 o W | GEOTEXTILE . Rock aholl not be dropped more than 3 ft onto geotextlle fabric,
SCI -0 OEOTEXIILE 5. A sufficient amount Df rock aholl be h<Ind eloced to meoure contact between
U3 Cll0 ADC. I | atones, minimize voida and entirc @ neo unlfo,m aurfoce ,
’ A ctt .l. aStt . 1dft 1n 6. Rock Chute otaktng wlll be provided by the £n91neer or their rop.-ntative in
8 In - - tile field for thia project and o1 part of the NCO contract with the ANRCD.
oo CHUTE (_ PROFILE
=1- {IIOT TD
T 1ain. CHUTE PLAN VIEW
38 Ifl. T (NOT TO SCALE)
LH \_NON-WOVEN -1-
- GEOTEXTILE
18in.
CHUTE ANCHOR DETAIL
(MOTTO SCALE)
be 1t r- 2.sn B ft
SLOPE
LNON- N ——
GEOTEXTILE
NOTE; Rook Chute excavotiOl'\ requires 0Vel'eKCOvatlon 1nto R
the embMkment to eneure proper 1n;eltinQ of the rock 2.5 ft
ato1 ﬂdee[) channel. Enaure that oide slope* are ]
prolllCled ol le01t 1ft above bottom riprop face, ——
[ ] P
TYPICAL SECTION @, @ & @ 6 fi 15 ft "t | ,
(NOT TO lIC.<1£) 1 1 -m S
[DRAWNBY: C.Scudlert |
DESIGNED 1. C. Trenler !
REVEN BY - Tressler LLI=o i ROCK CHUTE DETAILS
REV DATE BY REVISION
_ UPPERLCR DTL03
2900 N. West Street jj5 r4{——-pFp———+4—9 ——————————— 1 i i
Flagstaff, Arizona 86- - ADEQ Water Quality Improvement Project SHEETNO.

(92B) 774-2336
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Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

HOOPER PROJECT

Head-cut off Watts Creek looking upstream.
Hooper:

The Hooper project goal was to stop two head-cuts advancing up a tributary to Watts Creek. To halt
this advancement through the meadow a rock lined chute was installed on the main channel of the
tributary and the side head-cut was filled and re-contoured. To send water to the rock chute and away
from the meadow a shallow benn was installed across a section of the meadow and the road. Spoils
were utilized to restore the contour of the floodplain. All disturbed areas were seeded with native grass
and erosion control fabric was installed on steep areas and channel bottom.

Construction of the rock chute.

10



Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Finished head-cut repair looking down stream. Rock chute, bank sloping and erosion mats with

reseeding in place.

The Hooper project has been declared complete 7/28/2016. The project consisted of:

153 CY of cut
79 Cf of fill
90CY of D50=12 in. rock for the stabilized spillway
163 SY non-woven geotextile fabric
0.3 acres native grass seed mix
3 rolls (100 Sy each) single net erosion control fabric

11



UPPER LITTLE COLORADO RIVER HEADWATERS
ADEQ Water Quallty Improvement Project ot o INGS

COVER SHEET:
PREPARED FOR: Jason Hooper Locotio'1, Inde><, ond Quontities

2 GENERAL N01t.S &
CONSTRUCTION SPECIFICATIONS
RJNDEOBV: 3 CONSTRUCTION SPECIFICATIONS
AliZ!ona Qepatment at Enlitollll8ntal Qualty (ADEQ) A PLAS TGRING & COORDINATE TABLE
Wala QualtyOlvillol'l Project Overview &: Control
| 5 CROSS SECTIONS
" 6 ROCK CHUTE DETAILS
1:fctNDOWNER:
,I I —— 00!
Jason Hooper
mmm , -
, ‘ 153 CY
! ),&Qf Ty cu
B24 E. Moln St. ROCK (D50c12 in.) 90
]
- : 926-245-4222 WORK QUANTITIES
jra '.,‘? : Daric FIL 79 CY
" g """\lt ) T e N GRASS SEED MIX 03/1.C,
TR PO LA A e - e Spr1 llleA Al 85925 NTROL BLANKET S*
Tt ”: 2 o Phone. (92a) 333-491 BROPEIEC sk
Ccale" "5 ‘u
e i el
rwn (]
e o
[ |
. : tARTHWORI
*BASED ON ROLL SIZE OF 8' x 112.5'
o .
Ly, é_l‘,g(*f%,,k:l

LA N -
B RO B R A



esig'l., Inc

2900 N. West Street,

:suite 5

NHNIC CONr TANT-

Environmental Quality
I131h10 WK VX%S%IEO ton st.
oeniK,
Phone: (602) 771-4635 Rock Chute

Fil

Control Point
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Continue to sprec,d spolls on
acc11n;11 rood Tf nacea,ary per
landowners reque11

Use beese SP,olts To FlIl
t scellaneou1 Heodcuts

Topographic Survey

ot Included In Th,s Area)

CONTOUR ItTERVAL 1 FT
HORIz SCALE: 1+  50'

-_

50 0
I I .

2900N  West Streetl 1

1 A
rTagstar ZXITZOIIa

50

DRAWN BY: M. Wirtanen

DESIGNEOQ BY: C. Tros sler, M. Wirtanen

RVIEWED BY: C. Tre

o r. M. Kearl

REV] DATE BY

REVISION

Flii side hoaclcvt per DETAIL on SHT 5.

WAE

Ropalr berm along channel por DETAIL on SHT 5,

(1 eo) Construct Rock Uned Cute per DETAIL and Control CoordinatH
on SHTS 3 and 8. Quantified on SHT 1,

Slope banks above rock line chute per details
provided on SHT 5,

1 doaSiSl el LTI dw t <1690 ~oed

Place olngle pol erosion control blanket per

o " o e ..
(Jlljantigcd o SHT 1. L mft a /e ir; d bank).

NOTE%: 1] )

i
5itaif fus'fo 'MIT L, i1 io n:proadinQ
procedures.

rﬂh ”tl!em<%oabﬁfﬁff\%; will be proslded by the 1ﬁgglnHr or

during construction per NCO oonlroct

SURVEY INFORMATION
DATUM & COORDINATE GRID INFORMATION
T B NOR 5

M R

., ELEVATION  QE CIPTION
' YELLOW C"'I' MARKEO TUAAL CHANNEL

NOTE: NCO LOCAL CONTROL IS SPECIFIC TO THIS PROJECT AND SHOULO NOT BE
USED FOR PROPERTY LINES OR OTHER LEGAL BOUNDARY ESTABLISHMENT.

PLANVEW:
Project Overview & Con1rol

UPPERLCR
ADEQ Water Qualtty Improvement Project

PLANO1

oV
(92a) 774-2336

Hooper Ranch

|or||:!: T NO.




PROJECT DESCRIPTION

The pugiose of this project is to rsduce impocb, from concentrated flow and bank erosion.
Improvement pion \nﬂucfeﬁ:, ) )

1. "Stabilize headout through installation of rock lined chute.

2. Fill lateral heodcut and- prevent wotsr from flowing over bank.

3. Prevent water from concentrating on road. i .

-4-. Seed all disturbed areas and sloped banks with native seed mix.

S. Apply erosion control blanket to sloped areas within the project to promote seed germination.

GENERAL NOTES

1. Site tof)ograpl1io 1urvey data was collected by NCO an November 10, 2015.

2. All existing conditions are to be verlfhsd in the field prior to construction. If differences in the site
have occurred in the time between the intial survey and construction, the engineer shall be conaulted
for any necessoiy modifications to the design and plans. . .

3. No representation’is made c,s to the existence or nonexistence of any utllitles, public or private.
Absence of utilities on these drowin111 IS NOT assurance that no utilities” are present. The existence

I&(T‘%t)igg Sm% %e{\gtkré ogea%gyeu)t/igﬁ/ rghlésttge ggtg{lr%ngd dlfglt’%? 1c?ontractor prior to any excavation. Co [ 1

4. Nob%qnstdruction eholl begin until all necessary permita, easements, and funding authorizatlona are
obtained.
5. eon.truction activities will be conducted in a manner consistent with all aofety regulations

and other permitting required by Arizona State Land Deportm ent, Arizona Department of Environmental
Quality and others

6. Installaiion ehall be constructed to the lines and gradee ae ehown on the drawings or as elaked in
the field b)' the ENGINEER or authorized representative, recognjzing there la varialion in nature.

7. The total disturbed area is approximately 0.3 core. The pe on\&J perform\no the work shall ensure that
construction activities are performed In” accordance with the practices detcnbed in the ADEQ i
Conlltruction General Permit No. AZ02013-001 and o manner that minimiHB soil, water and alr pollution
utilizing standard Best Management Practices.

CONSTRUCTION SPECIFICATIONS

EARTHWORK
The earthwork activities shall consist of grading to install rock lined chutos and rehabilltote embankments.

Excavation shall be nmited to roclt. lined chute construction aa shown on the drawings or as

staked in the field. No excavotion shall take place within any jurisdictional oreos. Disturbance of existing
native vegetation sholl be minimized to the greatest el<tent possible during excavation.

Excavated material shall be Placed in the specified headout, berm and road fill locations as shown on the
drawings or as staked in the field. All finished surfaces shall be generally smooth and pleasing In
oppearonce and blend Into surrounding terrain.

EJ!bill...

Materials:  All fill materials shall be obtained from the recLuired excavations. FIt\ materials shall not contciln
sod, brush, roots, perishable or frozen materials, trash or other debril.

P\cicernent The placement of fill materials shall follow these guidelines:
. Any vertical bank ahafl be sloped before placement of fill material. )
. The downstream, eroded face of the existing embankment shall be stepped as necessary prior to
_placement of new material per the Included plane and details.
The placing and spreadingl of fill moteriol shall be started at the lowest point and the fill brought
up and compacted to obtain a density similar to the surrounding bank material.
Material when P.laced shall contain sufficient moisture sa that a sample token in the hand and
squeezed shall remain intact when released. . X .
For 9enera\ f\11 placeme the !)lacing and &[)reading of fill material shpll be started at the lowest
pomt and the fill brau t up in horizontal \ayen, not to exceed: six 6) inches tof looae fill for whe.1

compaction and four inches of loose fill. for dozer compaction. Construction ie,nent shaH
be O erater& over the ciréos ofeeach cfoyer of f‘m { i Ih i fon'| i

e
to insure that ths raquinsd compaction” ia obtained.
For trench backfill or tnJ Placement where \Arge equipment doee not have access, Placement shall
be In horizontal lifts not exceeding aix (6 inches of loose fill and compacted with appropriately sized
= ipment, such oa a sheel,sfoot roller of chment on an excavator, jumping jcick compactor or

Fit s lla JPg ovig.,gx [)€tro"z e: 11 snow or ice.

Hefdenta Rst? Y8 g sehabisd ofon WinpRad Sre miapdne dallcha it A SlPsLARngOTS R Ipdhe

All finiehed surfaces shall be generally smooth and pleasing in appearance and blend into
sunrounding terrain.

Irash and Debris Removal
All trash ond debris, Including tires, old pvc pipes, lumber, etc. shall be removed from the projects limits
and dlposed of properly.

ROCK LINED CHUTES

The headcut stcibllization work shall consist of headcut sxcavation and bank eloping; famishi% and installinlg
loose mck Including placement of filter fabric. See SHEETS 5 ac6 for locations and SHE for Details.

The site shall be excavated and backfilled to the grad1111 shown on drawings. Excavation shall be limited

to the headcut remediation area as shown on the drawings or o1 staked in the field by the ENGINEER.

All rhaterigl shall be compacted to the approximate density of sunroundfng undisturbed areas.

Additional spo,Is shall be spread outside the channel and sloped in such 0 way as to direct flows

toward rock-lined chute. . K o

Disturbance of existing native vegetation shall be minimized.

Non-woven g]eotextile shall be fraced behind the rock. Fabric shall be meet the requirements of NRCS MS-AZ-

592 Geotextile materio specifications for Class Il nonwoven aeotextiles, The geotedlle shall be ioined by

overlopplng a minimum of 18 inches and secured against lhe underlying foondation material. Securing pins I
instal\ed oseneceaeory to prevent undue slippage . movement of the geotextile.

Recom d 3 16- Inch steel bars pointed on one end and fabricotecf with o heed to retain a stllel

wosher'.""i".s- nch diameter). Pin length shall be not teas than 18 inches. U-shoped pins ore acceptable.

Rock shah'be angular, dense sound and free from crocks, seams, or other defects conducive to

accelerated weatfierln.9. The teoat dimension of on indi vidual rock shall not be less than one-half the

ﬂreatest dimension. Rock source shall be a{)proved by the ENGINEER or authorized representati ve and

ove a bulk specific gravity of not less that 2.5 per ASTM C127. Rock shall be well graded as follows:

ROCK CHUIES
Diameter, .7.
D100
18 - 22 085
12 - 18 050
10 - 18 010

Rocktpl?_tlzement ahafl begin at the bottom of slope. Rock shall not be dropped more than 3 feet onto
_geotextile.

Sloped banks eholl be seeded with native grass, see Sheet 3 for Grass Seed Mix

DRAWN BY: M. Wirtanen

NabJraJ - [DESIGNED BY: C_Tressler M Wirtanen GENERAL NOIES &
2 leign i FELELER & bkear o Tsasir CONSTRUCTION SPEOFICATIONS
vlIncleey DATE sy REVISION
| +— : UPPERLCR GENO1
2900 N West street HS.II'| 1 ADEQ Water Qualtty Improvement Project —
G R CEE L [ A ra S — : Hooper Ranch R 2 or6




Elevated
Road Bed-\

Existing
Road Bed 'E

5:1
or flatter
.,

typ, Ao

o LR
R TeTat Ta ey W90 O AT g o T 1] =1
=N=1=I=IS SIS =SS

R =
=il=il= =

Vories
Nories (1.5 ft max.)
(0.5 ft mox.)

ItJ Repair 1.5 ft high berm along existing chonnel. Fnont and
baek <lopes ot 5:1 or llotter

[|D Place end compact escess spoils on roO<I.

(g Seed bare ,o0il and cover y.-| th .aingla net erosio n contr<:11
blanket (except along rood), per ape,e:ificotions. SHT 3.

ff' ROAD CENTERLINE AND BERM  REPAIR
I (NO SCAIE)
Tie .tlo
"

(al Excovote and install Rock Lined Chute per specificat ions
Slope upperbanko above neck to 2:1 slope.

(§] Place end compact excaes spoils on road.

SHT 6.

(£l foeeni dae. ngi :tr i« ecft btk -« cificotions, SHT 3,

TYPICAL SECTION: ROCK LINED CHUTE

o
=== n=i=n=
sl =11=11=1

Channe}

Existin
gradeg

L1 Excavate and InstoH Rock Lined Chute per speeilicctions, 6

[fﬂ Ploee end compact excess spoila o.n rood.

TYPICAL SECTION: ROCK LINED CHUTE
AND ROAD F'ILL

(NO SCAL()

Elevateq
Road Bed

Slope 2:1 Max

Varies !
{0.5 ft max.)

[l Fill to be_ﬁ)\aced end oom octllld in side hecdcut par Earl.hfH! specificotiona,
SHT 2. Fill shou Id not extend post the esisling sideslopee, but should ti in
ond present o consiotant slope face.

Im Berm up top end of fill GP?+ 1 ft to prevent water
fnom draining ot this po;n!.
[g Ploce c;ind compact e-xcese spoils on road.

Qoo €0 "0 mibfon;t+ ke

@ SIDE CUT F”_L <Mo sc.u.|)

(NO SCALL)
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Rock Specificotions

DWJETEA; M. G
18 - 24 0100
16 - 22 D85
12 - 1B DI50 FLOW-
10 - 18 olo

ELEV: 7684.0 ft

SIDE SLOPE QF CUTE
(SEE SECTION)

Materiel Quontities
Aim:t, L LWL
183 sQ 'O QWTE(TILE
90 CU YD ROCK RIPR,IP

SEE CHUTE
ANCHOR DETAIL

Dsce 12: rn

NON-WOVEN
GEOTEXTILE

CHUTE (_ PROFILE

(NOT TO ICALE)

R RAKP i

Tﬁ In. T24 in.

Increiase from 1 i NON-WOVEN
to 1.7 ft 9oino - H
do wnstream NON-WOVEN 18-241n.

GEOTEXTILE GEOTEXTILE

CHUTE ANCHOR DETAIL

(NOT TO SCAU)

TYPICAL SECTION

{HOT TO SCALE)

t:tft7

LOPE

NON WOVEN

GEOTEXTILE
NOTE: Rock Chute e<covation req.-uires overdtcavotion into
the embonkment to ensure proper insetting of the rock
ot o1 ft daop chonnel. Ensure thot side slopes ore
pro\oc\ed T 1ft at>ove bottom riprap face.

TYPICAL SECTION (} &@

(OT 10 SCALE)

ROCK CHUTE PLAN VIEW

(NOT TO SCALE)

FLOWV-

o ft

NOTES

SEE SHEET 2 FOR GENERAL NOTES &: CONSTRUCTION SPECI FICATIONS. SEE
SHEET 3 FOR COORDINATE TABLE.

1. Th_tle_ site 1hall be «cavoted and backfilled to the %radee shown en the drawing.

he fill material sholl be compcotod to tho den,
undisturbed ooilo.

2. Geotoxtile oholl be non-wcvon fabric with a minimum arob tensile strength of
90 Ib. %reaterthan 50,C elongation ct_foiluro, o minimum of 40 Ib puncture
ofrendth, and ¢ UV reo Istcnce of 70,C strenath retained. Gectext ile ohall

fou plg,’-at ri imum of 1 B me hes and secured against the

3. Rock <hall be oenoe ond angular to sub-rounded in 1hope. The [1011t
dimension on individual roek shall not be le++ than one- th ird the greatestd|m¢n§
reek will be app{‘[oqu, by the E

io Source of tl
0> Flall JLiel a0 h the toe

4. Rock shell not be dropped more then 3 ft onto geotextlle fobrle.

5, A aufficient omourit or rock shall ba hand f.laced to Hcur* contcct betwsen
stones, minimize voida: ond ensure o nee , uniform surface:,

6. Layout and slope etoking will be provided by the Engin<tor or
auttli‘onl_fed regreeentc tive durir,,g construction per tna NCO contract
wi e N

ly cf the ourrounding

ineer, erior to

Roe

11 ft |

25 ft
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EROSION CONTROL BLANKET

Erosion control blanket shall be laid ,;ind anchored aver the seed to provide bank protection and a good

environment foc vegetation regrowth. Follow manufacturers recommendotione for installation Olld anchoring,

Including anchor t,-.nchee ancf stapling pattern and rate.

HYOROLQIr §UMEWT.
WATERSHED AAfk 371 IC (0.58 SQ MI)
010 025 Q!00

X . . . ) . ) METHOD: CFSI _ (CFSI  (CFSI
SINGLE NET: Straw, Single Net Erosion Control Blanket- that in cerlifled wee;g free ang made with all natural, .
100" biodegradable netting. Use >.£.C Premier Single et ECB with FibreNet “netting (American Excelsior) NSS (High Elev) 47 74- 125
Or equivolent. LCR Regional Cu,....e 31 41

RANGELAND SEEDING

Disturbed areas will bl!l aeseded with native grasses and ehrubs. Seeding activities includa Ihe following:
Pre re seedbed where needed. This Il1<ly Include scarifying the upper 2 Inches of soil where a&eil
application will occur. Overly compactei:l equipment oco s routes may ,-.quire scarification to 6 inches.

+ Seed can be drllled or broacrcaet )Y, hand.

Unless P.loced under an erosion control blanket, seed shall be incorporated into the soil, but not more

than 0.5 to 1.0-tnch deep

Seed Thall be applied uniformly.
Seeding sholl occur before Inetallc:itron of erosion control blanket.

The seeding ratea below are for P.lanting by hand broadcasting, Seed shaU be weed free and shall be
purcllosed I[rom a reputable suppliw. The graae and shrub see

Gmsa_Saad Mik

mix will consl t of the following species.

BlueCfnimci (EloutelaRa grac.ha) 2.5 16/.ac PL.S
wntem Wheatgro s Pciscopyrum smith'') 70 11>1/ac PLS
Sldi,oat. Groma ou elouacurtlpendula 1.5 Ibl/,ac PLS
Indion Ricegra.. Achnatherum hymenol ea) 2.0 Ibi/ac PLS

Shrub Sead Milll

13.0 Ib/ac PLS

'Fourwincg Scdthush (Atnplex caneacena) 0.25 16/ac PCS

Coordinate Tobi*

CONSTRUCTION SPECIRCATIONS,
SEEDING & COORDINATE TABLE

DRAWN BY: 1,1. Wirtanen
DESIGNED BY: C, Trusler, t.4. Widanmn
REVIEWEO BT",_ Jt_Keorly, C. Lrenler
IREV] DATE BY | REVISION
2900 N. We't Street 151 | ) ] .
Flagssajﬁe) AWQ%.3§60‘04 A i ———— 1
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1 1000887.0:/. 7694,] ROCK CHIJTE
2 1 119683, 1000894.15 759473 | ROCK CHUTE
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| joranag | losemle | JTT | nodk BV
8 : 9 &3 3¢ | 70877 | ROCK CHUTE
9 18 1000~ 4 76687 | RQCK SHITE
10 1000861,58 7688.7
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12 1089651.56 | 100D706.26 7696.7
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Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Johnson Project

Johnson Sediment basin breeched berm. Looking up stream from little Colorado side.

Johnson:

12

The project goal was to construct a stabilized spillway, reconstruct a breached sediment basin, and
rehabilitate the embankment at the Johnson ranch. The project reconstructed a sediment basin that
had reached the end of its service life and had been breached. The breach was allowing stored
sediments to move downstream into the Little Colorado River. Accumulated sediment was removed
from the basin and a rock lined spillway was installed to arrest the head-cut in the basin. The basin,
with maintenance, could store approximately 3,900 tons of sediment from entering the little
Colorado over the span of 10 years. All disturbed areas seeded with native vegetation.

Construction of rock chute spillway. Looking toward the Little Colorado River.



Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Finished sediment basin cleanout/repair. Looking across basin to the rock chute spillway.

The Johnson project has been declared complete 6/28/2016. The project consisted of:

4,183 CV of cut

3,075 CY of fill

316 CV of D50=14 in. rock for the stabilized spillway
425 SY of nonwoven geotextile fabric

Native grass seen mix for 1.0 acre

13



UPPER LITTLE COLORADO RIVER HEADWATERS

ADEQ Water Quclify Improvement Project
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PROJECT DESCRIPTION

The purpose of this pro)ect is to rehabilitate a Hdiment basin on a tributary 1,700 feet upstream of it's
confluence with the Little Colorado River. The basin provides Ito f sed,menta thot would otherwise
be dlicharged to the Little Colorado Rilflif",
Im'grovement plan includes:
1. Rehabilitation of existing embankment, that haa breached.
2. Installation of rock linea chute at spillwoy.
3. Sediment removcll from basin.
4. Seed all disturbed areas and 1loped banke with native seed mix.

GENERAL NOTES

1. Site topographic survey d<rta was collect&:! by NCD on November 9, 2015.

2. All eKistinljj conditiooa are to be verified In the field prior to construction. If changes to the site
how occurred in the time between the intlal survey and construetion, the ""9ineer shall be conilt.lited
for any necessary modifications to the design and plans.

3. No repretentation’|s made aa to the existence or noMxI9tence of any utllities, public or pri\l<lte.
Absence of utilities on these drawings IS NOT anurance that no utilitle-s ar11 presenl The exiltence,
location and dspth of any utility must be dstermlned by the contractor priw to any eKcavation. Coll
Arizona Blue stoke before you dig to be sure - dial 811.

4. N%thns(tjruction shall begin until all necessary permits, easements, and funding authorizations are
obtained. ]

5. Construction activities will be conductoo in a m<inne..- consistent with all eofety regulationa
and other permitting required by Arizono stats Land Department, Arizona Deportment of Environmental
Ouolity, and others.

6. Inatallotion shall be constructed to the lines and grades as shown on the drawings or as staked in
the field b,Y the ENGINEER or authori2ed repreaen{ative, reco%nizing there i1 variation in nature.

7. The total d,.turbed area is agpra'lmately 1.6 acres. As the total afl(l exceeds 1.0 oore1, the ﬁ-raon(s)
oerfarrninljj the wori< will be uired to flle a Noice of Intent (NOIJ for atorrnwc:iter discharges with
JM)EQ prior ta initiating conetructian. The person(aJ performing the work shall enBUre that conlltructian
activities ore _performed in accordancl!l with the practices described In the ADEQ Construction General
Permit No. G2013-001 and a manner that m,nimizea soil, water and air pollution utlllizing standard
Best Management Practices.

CONSTRUCTION SPECIFICATIONS

EARTHWORK

The earthwori< activities shall coneiat of 1jjradin9 to rehabilitate the existing sedimant ba1in, Install armored
overflow spillway and rehabilitate embankment.

Excavation shall be limited to sediment boaln and spillway construction ae shown on the drawings or aa
Jtal<ed in the field. Disturbance of existing notivl!l vegetal:ion 1hall be minimized to the greatest e>dent possible
during excavation.

Spoil material shell be placed upon the downstream face of the embankment repair, as shown on the drawingm
or as etaked in the ftefd. All fini11hed surfaces shall be generally smooth and pa.aaing in appearance and
blend into surrounding terrain. No haul off of spoil material is authorized or will be covered under grant funde,

Materials: All fill materials shall be obtained from the requi.-.cl onslts eKCOYOQliona and approved boN'OW
got;m:ee. Fill mirterials shall not contain aod, brush, roots, perishable or frozen materials, troah ar other
ebris.

Eorthfill (continued)
Placement: The placement of trll materials shall follow these guidellnea:

Any vertical b<Inl<. aholl be stepped aa necessary prior ta pl<icement of n;iw material per the
included plans and details, == SHEET 4 for details.

. The placing and +preading at fill mote(,al shall be started at Iha lowest point and tte fill brOU9ht
up and compacted to ob6toin a density similar to th<!! surroundinljj bank material,
Material when placed sholl contain sufficient moisture so that a sample taken In the hand and
squeezed shall remain intact when released.
For general fill placement, the placin.9 and spreading of fill material shall be started at the lowest
point and the fill brou,g_ht up In hanzontol loyere not to exceed: six (6) inches of looae till for wheel
compaction and four 14% inches of loose fill for dozer compaction. Construction equipment shall
be operated over the areas of each layer of fill to inaur11 that the required compaction Is obtained.
FlIl shall not be placed on frozen soil, 'snow or ice.
All finished surfaces shall be generally smooth and pleasing in appearance and blend Into
1urroundIn9 terrain.

Trash and Oebria Ramovol
All trash and debris, Including tires, old PVC pipes, lumber, etc. shall be removed from the pro)eets limlts
and dlposed of properly.

ROCK LINED CHUTES

The 1pillway stabllization wari< mhall consist of ekcavation for the rock lined chute;  furnishing and Installing
looli rack Including placsment of filter fabric. See SHEET 3 for locations and SH1:.ET 5 for Detolla.

The site shall be sxcavoted and backfllled to the grades shown on drawin9s. EKcovation shall be limited
to the spillway area aa shown on ttle drawings or as atakad in the field t:>y the ENGINEER.

1',ry neaaary fill material shall be compooled lo the approximate denmil y of surrounding undistunM!d areas.
Spoil material shall be placed and compacted upon the downstream face of the embankment repair, as
shown on the drawings or as stakl!ld In tha field,

Oillturbance of existing native vegstotion shall bl!l minimized.

Non-woven geote-tlle ahall be pfaced behind the roclc. Fabric !'hall be meet the requirements of NRCS MS-AZ-
592 Geotexlile material -« ifo<:Otlons for Class Il nonwoven geoteirtile,. The geoteJCtile shall be Joined by
overlapping a minimum of 18 inches and secured against the underlying foundation material, Securing pint
shall be installed as neceasaiy to prevent undue slippage or movement of the geotewtile, Recommend 3/16-inch
steel bars pointed on one end cod fabricatea with a head to retain a 1tHI washer. (1.!5-,nch dlamat8t').
Pin length shall be not less than 16 Inches. U-shaped pint are acceptable. Rock at,ol) be angular, dense,
sound and free from cracks, Nams, or other deflliCts conducive ta accelerated weatnerin_g. The least
dimension of an IncIMduol rock shall not be leas than one-half the greatest dimension. Rock source shall
be approved by the ENGINEER or authorized representative and nave a blLIlk specific gravity of not leBB
that 2.5 per ASThl C127. Rock shall be well graded as follows:

Diameter, in.
0100
18-25 D85
14-21 050
11-1B D10

Rocle plocement shall begin at the bottom of elope. Rock shall not be drapped more than 3 fut onto
geoteJCtile.

DRAWN BY: C.RESSLER
DESIGNED BY: C. TRESSIER
RE O BY: tl. Kaorlv

Inc REVI DATE | BY | RE SION
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EROSION CONTROL BLANKET
Apply erosion control blanket to embankment slopes. Erosion control blanket shall be laid and anchored over

the seed to provide protection and o good environment far vegetation regrowth. Follow manufacturers
recommendat,ons for inatallation and anchoring, including anchor trenches and stcipling pattern and rate.

SINGLE NET: Strow, Single Net Erosion Control Blonket, that in cumifled weed free and mode with all natural,
10051 biodearadable nettina. Use AEC Premier Single Net ECB with "FlbreNet" nettina (American Excelsior)
ar equivalent.

RANGELAND SEEDING

Disturbed areas will be seeded with native grosaes. Seeding aattvltios include the following:
Prepare soedbed where needed. This may include scarifying the upper 2 inches of son where seed

con be drilled or broadcg9l by h

Unless laced under an erosion control blanket, eeed shall be Incorporated Into the eoll, but not more
than 0.5 ta 1.0-inch deep.
Seed shall be applied uniformlY.

Seeding shall occur before Inslollation of erosion control blonket.
The eeeding rates below ore for planting by hand broadcasting. Seed shall be weed free and shall be

a;gallcahon will occur. Oveny compactedd equipment access routes shall require scarlfieafion to 6 Inches.
See
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purchased Irom a reputable supplier. Tlie grg"" Hed mix will consist of the followtng species: I [ =< } 1‘%]\\_ '
ImIn___Seed MiK S T— """""""" fr)/f/“—ll ?
BfuéGra,ima (Boutelouo gracilis) 2.5 16/.ac Pls ACP ' m——-—=z.2 N\'e, .
western Wheatgrass ?Pascopyrum smith R 7.0 Ib/,oc PLS . J
Sideoots Gramc (Baulelouo curtipendulol 1.5 Ib/,ac PLS . oS f." N :(?:\
Indian Riceaross (Achnatherum hymeno:aes) 2-0-lblac—RLS -
13.0 Ib/ac (N 0 , .
= t - : all
BDRIZ SCM.11: 1" = 100'
PRoOJECT OVERVIEW WHE
i 10 0
SURVEY INFORMATION
NCD LOCAL CONTROL
NAME NOR"'HING E"STING ELEVATION _ DESCRIPTION
cpt ! 11036177 | .489800 | 6107 ! WOODFIl STAKE @ FENCE POST
__SEE SHEET 5 FOR DESIGN CONTROL POINT COORDINATES.
DRAWN BY: C.1RESSLER D" ) TmiImn
Nalurfillannel DESIGNED SY: C. TRESSLER CONffi'RUCTIONSPEOFICATIONS. —
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Natural

Coordinate Table - Oesign Elevations i
Pt# Northing Easting |l::levation [ Exc<lvateaCCpmul
500  1193494.8 949357.1[  6110.0 ]
501 1193491.5 949323.0 6109.5 e’ o
503 1193508.2 949277.5 6101.5 Yt
504 11935.119. 7 949269.7 6103.1 : b

507 1193581.4 949299.3 6109.5 VA
508 1193599.2 949322.7 6111.3 AN
510 11935B6.5 949347.2 6115.5 s (3,4
511 1193562.7 949379.0 6121.6 13ﬂ1\”f{

512 1193542.2 949406.2 6126.9 1/1})1 |f
514 1193542.6 949429.3 6123.3 lIE|
515 1193571.6 949434.8 6120.0 i 1h
516 1193600.6 949434.2 611B.6 e
519 1193595.9 949461.0 6117.1 i
520 1193575.7 949457.5 6119.1 A
521 1193530.4 949451 .8 6121.5 !
522 1193563.0 949453, 4 611B.8 i\ 2\
529 1193797.8 949436.8 6117.0 'W'ww
530 1193714.9 949414.9 6117.0 m TN
531 1193815.6 949457.4 6117.0 uﬂ

532 1193817.0 949467.8 6117.0 “A

533 1193807.9 949490.6 6117.0 i

534 1193730.8 949553.0 6117.0

535 1193642.0 949543 .7 6117.0

536 1193624.9 949530.8 6117.0 ],1 oL
537 1193614. 3 9494521 6117.0 Sl
538 1193601.9 949486.6 6117.0 y -

539 1193712.8 949478.1 6116.0 -

540 1193725.5 949472.4 6116.0 ~5Q:4

541 1193717.8 949486.7 6116.0 ’

542 1193700.3 949485.3 6116.0

543 1193708.0 949470.9 6116.0

544 1193718.9 949668.6 6121.5

545 1193708.4 9496649 6121.5

546 1193751.4 949611.1 6119.2 =Y
547 1193731.9 949608.9 6119.2 T
548 1193764.7 949579.8 6118.2 —mi=
549 1193735.0 949580.3 6118.2

550 1193755.0 949553, 0 6122.1 Seed all disturbed a...
551 1193698.7 949416.1 6117.0
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Rock Specfflcallonl

21- 211
H - 26
1+ - 21

11 - 18

D100
D8li
D110
DtO

ROCK-LINED CHUTE
PLAN VIEW & DETAILS ™ ™

EL.EV

SEE
ANCHOR
2.5 :1 SLOPE-

611i.0

CHUTE
DET,t,11.
BEi.OW

NOIES
SEE SHEETS 2 & J FOR GENERAL NOTES a; CONSTRIJCTION SPECIACATIONS.

1, Tha site sholl be excawted and bocldlled to the Qrcd"" shown on \ha drawing.
Th« fill material 1h<JIl be compacted lo the denO1ty of the murr0'Jnding
undlliturbed aofla.

2. GeoterlUe eholl meet tha requirements of NRCS t.1S-AZ-592 Geoterlile material
epeeificotlol'lll for Clan I non-wO\'en geotextilu. Geoteictile lohall be Joined
by overlappin; o minimum of 1!l inchea and aeeured agalnlit the under1)1irMJ
foundatlon material.

3, Rock sholl be dens ond on;ular to sub-rounded In shape. The leoot
dimenolon of Dn indilriduol rock lhall not be 1-  than one-third tt,e greomt
dimenalon.  Soun:e of the reek wlll be approved by the Engineer, prior to
placement. Rock 11Mlll be well ;roded as <hown in the table. Roe

4. Rgé?(cseﬁgiﬁnElorf%cbeaglonp;%dlhmg%thagf:%e Iﬁpeo'nto geotextlle fabric.

S. A 911fficient omount of roclc at.all be hand placed o aecure contact botween
11011+, minimize 1/Glda and enMun o neat. uniform 1urfoc..

6. Rock Chute staking will be provided by the Engineer or their rmprelentative In
the fleld for thim project ond aa part of the NCO contract with th- ANRCD .

2B in.
CHUTE ANCHOR DETAIL CHUTE q_PROFILE L
(IKIT n, SCALE) I \ n
19@ =
J 11ft
NOTE: Rock Chute **eovotlon requires 07,,-ccrvotiohn Into J _t
for Zmé’?s”kf??éég S, Erar. o "o slopea. o R A
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Upper little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Moore Project

Lower basin berm looking down stream at incised channel. Note drain pipe failure in lower left
corner.

Moore:

14

The purpose of this project was to construct stabilized spillways and remove soils accumulated in
three sediment basins at the Moore Ranch. The work performed brought the three existing water
and sediment control basins back into operation to allow for sediment retention. The three basins
are located sequentially down the valley. The existing embankments were enhanced to restore the
top elevation, repair erosion to downstream faces, and include rock lined auxiliary spillways to the
basins. All disturbed areas seeded with native vegetation after project completion.

Middle basin looking up stream. Sediment basin overfull, berm eroded and over topped.



Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

LCiwer basin looking upstream. Heavily eroded berm and drain pipe collapse.

Upper basin looking downstream from the berm at the construction of the rock chute spillway.
Note the head-cut repair further down the drainage.
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Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Head cut repair in channel just below upper basin with bank sloping.

Upper basin partially complete but under construction still. Recent storm brought some run-off,
enough to flow through drainage pipe and Into splash basin on backside of berm. It did not fill
enough to run over the rock chute spillway at top right of photo.
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Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Ffnal Report

Finished rock chute and splash pool on upper basin. Note a culvert extension was added. This
photo is prior to revegetation.

Final construction on middle sediment basin looking upstream toward upper basin. Before
construction, this drain pipe was at just under ground level and the basin was overfull. This photo
was taken standing on the berm looking upstream.

17



Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Pl /

oi-wlo

This is looking across and upstream from the bottom side of the middle basin. Pictured is the rock

chute spillway and the backside of the basin berm.

Rock chute spillway over middle of berm on lower basin looking downstream Into splash pool. This
required a major filland compaction and bank sloping as well as spoils spreading over the uplands.
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Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Placing the staff gauge on the drain pipe to measure sediment retention on the lower basin. Newly
constructed benn and rock chute spillway going over lower basin.

The upper basin has been declared complete. The only additional task is to seed the basin and disturbed
area. It is our understanding that this will be performed in July of 2017 when the monsoon season

comes.

Basin excavation totaled approximately 2,475 cy of sediment removed from the basin.
525 cy of sediment was excavated from the spillway and catch basin.

Approximately 325 cy of rock and 400 sy of fabric were placed inthe spillway and catch
basin.

307 cy of sediment was excavated from the lower head-cut.

Approximately 110 cy of rock and 150 sy of fabric were placed in the lower head-cut.

In total 3,307 0/ of earth was excavated from the basin and spillway area. Additionally 43S 0/ of rock
and S50 sy of geotextile fabric was placed. In total, 3 acres were disturbed.

The middle basin has been declared complete. The only additional task is to seed the basin and
disturbed area. It is our understanding that this will be performed in July of 2017, to correspond with
the start of the monsoon season.

19

Basin excavation: totaled approximately 1,550 cy of sediment removed from the basin.
Spillway excavation: 275 cy of sediment was excavated and 70 cy of fill was placed.
Spillway rock: approximately 250 cy of rock and 390 sy of fabric was placed.
Disturbance: 2.5 acres of land was disturbed in total.



Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report
In total 1,825 cy of earth was excavated from the basin and spillway area.

The lower basin has been declared complete. The final task is to seed the disturbed areas. This task will

take place right before the monsoonal rains, likely at the end of July, 2017.

Basin and spillway excavation totaled approximately 5,821 cy of cut.
Spillway rock: approximately 409 cy of rock and 447 sy of fabric was placed.

Disturbance/Spoil area: 2.3 acres

The as-built suivey was conducted May 2, 2017

20
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PROJECT DESCRIPTION
The r,urposm of Ihla rerct Is to rehobllltate three existing sediment baslna within the Moore Ranch.
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" h bo
2 Stabff|2affon oI head uta In exIaIIn apIIIway- W|th 1111 material fram boa\n/1plllway excavatlon
ement of the CMP outlet a lh- lower ba1

ehoblllligllon n ension of the ax|1ttn. 1 embankmenls
g |ﬂh?alla on o ufﬁﬂ I ptliwoy d rocl1" Ilned) 'p
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7 Sited all disturbed areas .,,th native grasa seed.

GENERAL NOTES

1. Site loP.ographic 1urvey data was collected by NCO on August 14, 2015.
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CONSTRUCTION SPECIFICATIONS
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EARTHWORK

The earthworl( acllYllIH ahall con1tst of sediment removal from thm * ming basins, embenkmer.t
hfiib I't:: g/s.,iplllwciy bCN construction ond spreading of removed H ment on the slopH adJocmnl
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appearance and blend Into surrounding terrain
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IfFIDROLOGY SUMMARY
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gﬁgéqjgﬁ%mrowdtd on Sheiil. locfud,”"100 a.y. of filter fabric

S=od exceee oacumulated sediment from excavated boeln on the generally
«1>allow lliopes & A

those O#thI}e on e; 2 41%18 spre?d Ial?ﬁl g\t/ep;{r?cedurrgx 3}13'#1&17@6 ber
depb f . Total &f req t0 a r sediment’ eallri,c,ted
e opproxlmately U acn,s. 00 Nno ol aII S, oct.

4 ac) iwPlY. BHd = to all di turbsd areas per the es<din

« ilicationa,
heet 2 to Include ell cut banks, flll placement an

accno routes.

] la) Field locote 011d r:amov,, ex1etICMP outlet P.iP+ and rfoer. If eiirtltlg

fle,al eqt,ill col, eident Wilt! tt enc:he PIP!, -th& trench may be reused f'or
'7.,|..,|,gw.,p.t,] lg Wfﬁ backl,11 Iren r  the earthworkyplacement

g88lf 16 in, CMF._j 4 If 1B in, CMP; J7 c,y, concrete oand} = Inolall new
Mimgduti n, peg fn@rdsrgaﬁraﬁmfr#r InGlsif &% Moo Lackiihe loto
10 COJ ]fn Jal&t 1eou lki pe joints ehal « watertight b)

Hoadcut Repalr Steo elOJ)e in headcut and p<lIckfill par tho earthwork

ciﬁcatiOllO Sheet )2 Steps In,-- 'er'C filr area may be gt

' i D ré)tlo —’r: i ta * on comp acnl 1Q, Sea BShoet 8
spec:ﬁ )ror el?h qq:rlll gg |qge lngp Ie] ﬁrra thlagfn to readily

acc11911 he confined apace.

reQd and Dwce fill 121n ill
n et é” &é)neglll Cﬁtlaga maximum HRP
I
' 91 _—_—t—___—_i - o1 =
A hl! G d"
5.@9 SOIL SRBEADRNEIDETAIL
DRA'MNG NO:
PLNO4
SHEET NO:
5 or15




Matl‘_J—— = ( & Gra de

|

RIBUTARY CHANNEIGUWE. STABILIZATION
Not To Se<>Je

Match Ex.

Ex. Surfage
IS sedimelt

Match &.. "‘\ a

/Match Ex.

11—

1-120" ———— 1

—SERIVENT REMOVAL EROM BASIN __
NOT TO SCALE

‘NOTE: 67" width in croo+ direction

& Grod Match Ex.
.. Grode N
Maleh EX,J ] L
1 Vories
/ 2
i———— 10- ————— 1 r Top ‘
1 'Wia'ﬂf___-_“h Ex. Gred \
TRIMITARY CHANI>'E!,LOULUE STABUZATION . 3
Not to Scolo - s ll
Downs ~ b ‘"'
Face Vories pe-r (ocoﬁoo
S! Lower Bos = =S .
—27'58-,, 1 are: f f
+20 mox at cljannel thalweg
> LCIVIDANNVICNT NEIMTADICITATIOUN
5 j Net to Scale
This detoil OPP.lies to ony ombaflkment areas with
height > 6.0 ft. For tnose portions of the embankment
— witli height! IMO n 6,0 ft, sloRc' moy bo laid
o loteeri. | a.r:tng any nl in lieu
DRAWN BY: M. Kearly
L]
Nalu'al DESGNEDEY. 11 Kean CROS$ SECTIONS:
B 1< 1 x> REVIEUa) BY: M Keot C. Tres9'.- |
Ino rRe DATE | BY | REVISION Lower BaSln Deta"s

2900 N. West Street 115
Flagedaft)Arzang;sB600 "— o4 ——o 4 —f-— 4 oo s

UPPERLCR
ADEQ Water QualHy Improvement Project
Moore Ranch

sl fed ‘
Depth of pcovatioli
Va(u:tis . -1

4 f 105

et Arivuna i 1 Wkl St ol
g st s g

ORAV.ING NO<

CRSO01

SHEET NO:
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NedFto FewieOkaak Bler K

PP thi+ 2 in. 36 in i L , , ,
e im *
i
4 aa l-S .-nHu-AM- npmp thick ripn.p
|n|- i i e U .

'ﬁéﬂ S SR LI R RV = -
.....
a1 SIDE Rffl = rm/ .
ft.OPE\ / im* Im
CHUTE (_ PROFILE

|

th ¢
- . J 1
° o0
1
Rock SpecHloallons G't]lro o
DIAMETER, IN. " PASSING

27 - 36 D100

23 - 32 D86

18 - 27 DI50

14 - 23 010

i12ill



1£f-”

D)

15°
Material QucnttHel
QUANTIIY  UNIT ITEM

SO YD GEOQTEXTILE
370 CU YO ROCK RIPRAP

ANf2h3 600

NOTE- Rock Chute e-ecivation requiree averexoavatlan

[
Im/ LB
/

intQ

emDIIOnkment to er19yn,

MAI N

CN NNEL -

proper inaettir,g

f the



reek at a Z.5 ft deep channel.

TYPICAL SECTION @



LAYOUT SCHEMATIC

OSCN.E



Im\'

"W

Imi 4



Pt #



ROCK-LINED CHUTE



PROFILE VIEW



O'IES:

201

202

203

204

205



206

208

209

210

211

1175186.

0

H75151.8



1175218 9 1175064.8
11751 40.7 1175178.2 ’
H7!5137.9 ’



11749-41.8
1170!16.5 1175

101544 9.6
1015366, 4 10154022

013.2



1015 385.0
1015345.9
1015630.
10155! 51,7
1015'194,8



10154"2. 1

1545 71569
11512 7152.9 o
7149. 5 )

1015498. 1



71!
! 150. 1152.0
7160.0 ’

CL CHAN/IOE SUI'E

71153.7



L RT IRIB CL RT TRIB
CL AT TRIB CL RT TRIB
CL AT TRIB



CL MAIN CHANNEL O MAIN e
CL MAIN CHANNEL

CHANNEL
CHANNEL



See Sheet 2 for General Notes & Speciflcationa. See this sheet for coordinate table. 212 1174912. 11750

21 11750!10. 1

213
1. The llite shall exC0110U1d and backfilled to the groda shown on the dr<Jw:fil, The fill 78.1



1015518,0 7154.4 CL OE SLOPE
1015274.2 7160.7

CHAN/T
1015296.0 7149.5 CL CHAN. /TOE SLOPE



CL LEFT TRIB .
2 moterlol shal + compactad to the d of e aurroundir,g ndlat dss.



g,.ater than elongation at faliuni, a minimum of 40 Ib punctun, litrenath, and a UV

resliilonoe of 70" stninath retained. Geotextile aholl be Joinsd by. o""rtoppliig o minimum

of 18 InctwJm qnd aecurild a,,ialnat the underly, foundation latel1<11.



leI'lINI angular ta aub-round

in ahop.a.

e leost dimInlllon of on

217

218

219

222

1174950.
936.3
1175077,2
8
11750
117

83.3



1015219.8

1015216.4

101527L8

7154,7 CL LEFT
TRIS

TRIB
71155,

TOE OF

CL LEFT
7149,5
SLOPE



I'\A=alel "

REVIEWED BY: M. Keo<l

41 Sle SLOPE

InC rev

DATE BY RE\ISION

P900 N. Wes

Btreet M5
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IS B ST TS B T R-  RM=7151.0 - .....— — —
Elev=7148
-i 56in. 561n. 1 ————— +—
" .
60in. ./ " 9 II I m|1 2 \I\‘ 1Bin. riser pipe
=gt § wrk 2in.
94ln. )
Compacl.ed Bokill per ,f : SECTION X
,,--Earthwork Specifications, — o | snlicel.
I Sheet2 112in. Lo 15(1 u.TMP
j 48in. 48in. KEY NOTES,
W STRIP DRAIN 11J>elream Invert O Miter 16 in. ouUot pipe and 18 in. rller
( No Soole e 1811 ot "5 angle
re.. 1etpe I§] 14 Ga. 9lihlariicd sheet alee/ clil to flt
mitered pipes andw ed! 1 pipe ondo
f2n -okde - Elev7119.B flI2filL Note: Alternate mathods of fabrication ore
\Jgoniblc and may um  upon apg,roval
Ml eer. gormction at joi t must
FILTER DIAPHRAM
No Scale ] QUTLET PI'E/ RISER CONNECTION FABRICATION
B No Scale
ff&,=1 1 kmen\
RiPrap o0Ktend1 up I \. Spﬂgy72%idlh Spillwoy Elev=7183.0
rantslope-., ../ = === <
[P / H e ety - et
i
Finished fi fPrinopal. mwo
Sy, b SP - ' LPrIRRPRL oY
for odditional detoils . _ -7 o [ | mmem—— S exioting embonkmrnt fooo 1Top Elev= 151.0
liter Fabri / 1 g, 'Y 11 ond per
See Sheet d suweg (?Drdlndte syste hcfgrlat;mrx'aﬁt 25~ " 9 P
an 0 contrbl information or de unls.
I | -Filter DiaP!irom —1
) )j ”” T Top Eleva 7148.0 gy
o / /I - Embankment
- 1 - .
Outlet e ot < - It
Invert= 7136 .0 —_—
- 16 in. CMP OUILET
Stlllng pool 7 . 88 If 0 1251
By 4 M ey v dfe e e ‘ Bpatipam g7 147
———————————— Gronuler beddin9 ( ; ’ OUTIEJ WORKS DETIlL
and filte-r drain a 9 Not To Sccle
8
CRAWN BY: M. K.arly
NIIU"al DESIGNED BY: M. Kear . DEBMLS: .
nef _ lEwep BY. M_reawy C  Tresoler Lower Basin - Al B ram & OuHet Pipe
"I RV 0 aze | oo RRivviSiON | C e
DRA'MNG NO:
UPPERLCR OrLon
2200 N, West Stcet | 11—+t ADEQ Water Quallty Improyement Project NGO PROIECT SHEET NO.
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HYDROLOGY SUNMARY

WATERSHED AREA: an AC (1.37 SQ M)

MO 010 (cFs; 02 (QESI QI "-Elil
H?SQS ’ 98 180 2%11
(High Elev) 79 125 09
LCR Regional Curve 58 BO
. 78 128 234
1288%0? adaich
« It la aaeumed that no significant atte tive effect in flow
famab : .!'oo u tf etro md<l fg mP M' :! =~ Thia

ESTIMATED WATERSHED SEDIMENT YEILQ
EFFECTIVE WAIERSHEO AREA: B78 AC (1.37 SQ MI)"

ESTIMATED ANNUAL VOLUME: 0.16 AC-FT (253 CY) PER YEAR

ESIUMTED 10 YEAR VOLUME: 1.60 AC-FT (2630 CY)

-alln etirza Lanvdln o uWSveo - adtpr sl

ESTIMAJJP EAATHWIBK ANO SEDIMENT STORAGE CAPACITY

CuT FIIL SPREADING
EARTHWORK (CY): Bf)- 841&-—-

NET SEDIMENT STORAGE (CY): 1,182 0 SPILLWAY ELEV-7175.0

MAXIMUM EloIBAIIIKL4ENT HEIGHT {m: 11g (IQP of embankment to bottom of chute)
8. (apllwoy to downltreom channel thalweg)
GOVERNING DESIGN STORM FOR SPILLWAY CAPACITYb : 100 YR

0(Baeed upon NRCS Standard 350)

%In eonce.rt with tho Llllper sediment basin, thQ middle 0.nd upper baminm
will prcVide enough oforage volume for an eatlmafed lo.J yean,

BORIZ SCALI: 1" = €0*

ORA BY: M. Keorly

wral IDESIGNED BY: M. Kaarfy

Cg}_ne‘l IREVEWEQ BY: M. Kearly, C Trewlor
Design, INC REY| DAIE | BY | REVIsION
—— ——r ) I

2900 N. West Street 115
Flags.taf )Ari:zong 8600
t92c 774-2336

U —
60 0 60
PLAN VIEW: R

Middle Basin Overview

UPPERLCR
ADEQ Water Qualtty Improyement Project
Moore Ranch

L= -
1

¥ um-ﬂm J
‘ DRATYING No———————
PLNO3

NCO-PRO..ECT NO: SHEET NO:
15-240-AZ 9 o lS
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20<1) 'f

'fl

20

e

206

t8p nl'gl) Tg 1

Estima.ted total aarthwork 11011ime m provided on '/&fieet 9. Seetlaybut? 1<l
centrol, Sheet 11.

Rehabilitate « «ittl nq embankment_per_the reference detaols ond earthlil\
locemant -« -alllcatiooa, Sheet 2, Earthwork 110luma required accompli *h
thla taek is 'included in the tables provided, Sheet 9.

- / <& ilut t

locate exlsting pll><l rlaer and outlet p Vrlfy \ocat!on on<l cloar

brisnand seijl'nénl from pipe, Add C:MP extenajon end of existing pipe

101 and extend to dllcharge at face of refurt>iohod embon ment,

- i qboyg bftem pi dprapt o at® INBfiNlon; 1§70\ Nole fvpaiTE®

to thia pion in that location.

(250 ch Con, d} rock med ‘j\ule/apijll ay, r de\aj and con gl
oftTf o e eIfE 1. iRl e2 0. nprap and sy,

fi

oty fg": gF.Cn"™:0 M1 'L !

a: nt°'p,: i

ate,tfomerQb mtgte/! d'!l ale . ©  orit-'B toil -s uretment




t!]o; ouiii'nid on Sheet 2 a'fc spread to achie'lAan 2f. oximately


















tx. Surface
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NOT TO SCALE



Rock 1l rl \
Rlprap thckl19H 26in.
"
ekt utfW QLOHEIER IN. I PoISSING
lranc1t Jler Chute !
Anchor [I"litail, thle Sheet 20 - 28 D100 T
17 - 23 085 , s
13 - 20 050
10 - 17 0\0 - ~~M
Material Quanffltes . . 3041 1rmi 03]
QUANTIY _UNIT_  1TEM ) — N
385 SQ YD GEOTEXTILE ! @§| | . . .,mm
250 CU YD ROCK RIPRAP , ..... B e .
! —
= —_ _
a 'Jk;) - /- EEEa—— -
Provid :M IOM 0- -— /
rap tranoltion
)M chute to
Hi<iilleMI. _ch<Innel
Eiev=t511167.0 LAYOUT SCHEMATIC bl
| NO SCALE +
I 2e 1n.
381n 1
ggg%g}ﬁ%’é Middle Ba,In Lavout Coordinates Table
Pt NortMna Ea,t1lna Elev Oescr 1ot or
%%12 1174399. 4 181155{30829.2 7175.0 SPILLMAY
11744174 . 7275.0 SPILLWAY
CHUTE ANCHOR DETAIL 303 1174426, 5 1015790.9 | 7H5.0 SPILLWAY
(NOT TiI SCAIL) 304 1174407, 5 1015778.2 7175.0 SPILLWAY
305 1174416. 7 1015767.8 | 7170.4 CHUTE-ANGLE POINT
306 1174403.7 i01572i. || 7166.0 CHUTE-BOTTa-t
307 1174391.9 1015712.9 | 7166.0 CHUTE-BOTT{)!
308 117440B.0 101701.2 | 7166.0 CHUTE-BOTTII
309 1174421.7 1015723.0 | 7166.0 CHUTE-BOTTOM
310 1174434, 7 1015761.8 | 7170.4 CHUTE-ANGLE POINT
3U 117443112 1015778.B | 7170.4 CHUTE-ANGLE PT
OCK- CHLITE SLOPE 312 1174419. 8 1015717 .3 7166.0 CHUTE-BOTTOM
; 313 1174325. 6 101567!15. 6 7175.0 Cl EI'SAN<t-IENT
i 314 1174399. 8 1015777. 4 7175.0 CL EMBANKt.IEtff-AP
_— r 315 1174466.9 1015825.2 7175. 0 CL EMBANKMENT
3J6 1174337.3 1015734. 1 7170.0 BASIN BOTTOM
E: Rock Cn.Jte exotMItion ,..quirem ovorexCGIlIOtlon 317 1174369.7 1015778.5 7170.0 BASIN BOTTOM
Inlo -tho en&bgnkme t to ensure |roper inaetting of tho 318 117 316.1 1015002. 5 7170.0 BASIN BOTTOM
rock at a eep chann 319 1174209 .4 10158!18, 5 7170.0 BASIN BOTTOM
. ) 320 1174201.9 10158455 | 7170.0
vge 1& C Cfn o fo;h th\1fc :'J hut.i. 321 1174301. 1 1015776,6 7J70.0 BASIN BOTTOM
TYPICAL SECTION @ & @ 324 1174402.1 1015779.0 |  7175,0 CL EMBANKMENTISPILI
(NOT TO So,u) 325 1174426. 5 1015796 .4 | 71750 CL_EMBANKMENT@SPIL
Sel Sheet 2 fDf survey coor Inate system and local control information
| |oRAWN BY: ... Keorly | e —ieeanin
Nalurll " OESIGI@_BY: _lol, Kearl DETAILS: "
teyymn VED BY: M, lselll C. Trcoaler . :
Yy REVIEWED .
iclzey oate BY  Reveon Middle Basin - Rock Chute and Layout Control .
DR-"MNG NO:
UPPERLCR DTLO3
2900 N West Street 65 ADEQ Water Quality Improvement Project SHEET MO
Floggiafy) Agng;3 6aP Moore Ranch 11 oF 15




M aws

Natural

Chann n.Inc

900 N. West Street ,115.

Flags'aft) Arizona 8600+

{920 774-2336

Uppg'l'ﬁm{mgrvlew

UPPERLCR
ADEQ Water QualHy Improvement Pro:lect
Moore Ranch

HYDROLOGY SUMMARY.
WATERSHED AREA: 820 AC (1.28 sQ M)

METHOD: Q1Q {CE:i) :12 (CElil l1Qll (CFS)
"T1Hr 93 171 2<15
NSS (High Elev) g? 120 201
LCR Regional Curve 7

hle e of 3 Mtods 75 122 223
(uaed for design

PRELIMINARY SEDIMENT VeI
EFFECT11/E WAIERSHED AAf£k B76 &, {1.37 SQ MI)"

ESTIMATED ANNUAL VOLUME: 0.
ESTIMATED 10 YEAR VOLUME: 1.

PAELIMIWIY. DESIGN INFQRMr1JOH

CUT Fill. SPREADING
EARIHWORI< {CY): 1,445 260 3,185
NET SEDIMENT STORAGE (cY), 1,432°0 spillway elev-7191.5

MAXIMUM EMBANKMENT HEIGHT (FI): j2,5 flop of emban,k. to bot. of chub,)

GOVERNING DESIGN STORM FOR SPIU.WAYb: 100 YR
b(Bosed upon NRCS Standartl 350)

HORIZ SCALB, {4 = 80

60
[ ]
DRAVIING NO:
PLNOS
NCO PRo.ECT NO' SHEET NO:
15-240-AZ 12 orF 15

18 AC-FT (253 cY) fER YEAR
60 AC-FT (2581 CY)

a TIl ewrn. a 'at lnSIdl 1,’\0 pbl “T.I up: tsedment

0.0 (splllwoy tc d/s chonnel thal g}
« In corteert with the middle aediment basin, the twp bcsins will

provide enough etctage volume for an eatmoted 10.3 yeara

.

ii>
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HORIZ SCALE: 1" = 80’
60 0 60
Natural DRAM-1 BY: M. I<lI<Irly PLAN VieN:
Chan el DESIGNED BY: M Kearlv Upper Basin Umlts of Disturbance
REVIEINED BY: M. Koorlv. C. Tressler
Inc rRevl oATE ley |REstON
| | vk 1 81
UPPERLCR
2900 N. West Street JS ADEQ Water Quallty Improyement Project STSSRNeE

F "
Flazsig T gy 5600 Moore Ranch 1JA OF 15




] 40 cavate occumulotod oediment fn>m sediment basin per the lines and ccntn>| proYided.
- p;i,,"]i IHO dgh: pi. of, f'cc".n I, b fH Eil'limoted total earthwork volumes
/ dd B In. dlometer CMP extension ta end of existing I>lI>e (:1;12 ITT and
! | . ee extend ta dl-chorge at fa11e of refurtilahed mmb onkmt!"nt,- 1.5 ft above bottom of
/ ol o ' riprop chute at e™1atfon 7182.5.
o . s
D 1 , Rehablitote *®|® +mb kment per TA® referenced detailmI'€I't, eorthtil
P

/ 1 %Y/ 7:' f2;-1:;:C\ae iudJorieth:st b,s p :1,tesiV:Jm2equ

m pﬁ%fy CHPS ctgrock li\tl-\ld chutebglliway P.8' d9'oil and contrc s

mt 14. In lude 3'4 in. nprap and :i:39
Spread excavated oedi"l pt fri,m baeln intc the obDT1doned

cMnnel oa ah wi, 'f':I“ Tatch exioli tap of olope on bott,
Tre'a omias. "T" a0 ™ Polosed nmmqtl - [ "
i E)hllsblocatfon ceatimote to be approximately 820 c.y. and cover
ot ,16 ac
vy
0 pnmad %%ess accumulated sedlm?1 from
era%m%ﬁe néﬁh ’}ﬁ“e i ARG A ealnt
er Qu shall | girltfip outllned on 106&L 2
Z M quzl n.octc , aggraly  lLnmta
bs el"”cd Sediment estimated to be appro aiely
] ’/ . j./ . M"-acres.
. ! 20 a0) Alzgly 00&<! 6 all dleturt,ed
L e I | ,eed,na epecff|0<11|on1
i i - < £, h lt 2 {0 in¢ludé on cuf bank&, !
, ’ 1 placemen and aooen route,.
Is. | \ 1 '
e . " N PP L e N ' ’ oi
' v N VY/ 1/\\.(.. """" - ¢ R | ’ +, ) )" 1) j,OIL’ r(gée{{%r 1) % UI]StIn AEEEEY
o* Y ) v © A I————5Ii < ig me“u e, ng’éjy Il r&&k
( ] a,
# )
o Wl =l
, - fa'/, t/) odenf:Ys of
|:| — e —
y L] -~
T
- 3 - - 3 -,

%M ST e PR

Hom SCAUL: 1"« 40" ’
— e — D o '
40 0 40 ' '
1 DRAYIN BY: M. I<eart}" PLAN VIEW: o
OESIED BY: U Basin Detail -
pper Basin Detali
ell..
s UPPERLCR DRAWING NO:
2900 N. West Street 65 ADEQ Water Qualtty Improyement Project NCO. PROJECT Me- stpes-ne— N0
Flags SRy A8 0y 0! Moore Ranch 15-240-AZ 13 or 15




% ' m Pr0|tlde tum-down [ li}
o ' it yd. I‘gﬁléggut%hute
e o |
] Ifilh.]  [ml
. [ k Iim
———:1:38 ft————— -16 1
" ears 1 . .
S KN i ml .
; { + l :.mengzzll ) —_— 6@

T
_ - nmm
A Cantrel Point Coordinate -\ M.
it , rhemotic, ’ I
" Ifill-- s
LAYOUT SCHEMATIC
| NO SCALE Son.
iROCK-LINED CHUTE +) ( = ,
PLAN VIEW /
" RPREL 0 MMMloer 8Hin Lavout Coorinat1s T ble )
te . 1 ct o ,10111’1 th Sf ﬂ I Ghute. Pt f Northlno Eastina Elev Deseriotar
401] 1173430 8255] 10163 29. 5:'B9]  7196.BO] BASIN BOTTOM
402 | 1173432,1357] 1016335.3841]  7196.BO| BASIN BOTTOM
403 | 1173597 . 3691] 1016305. 0406]  7191. 90| BASIN BOTTOM
Rock Speclftcatlons Mai flal Quan1ffles 404] 1173694, 6862] 1016265 4310|7189 10] BASIN BOTTOM
Rlprap thcknesa ,. 34in. UNIT ITEM 4<15| 111 7%73(6.%1;;& 1016235'431463 7187.75] BASIN BOTTOM
. — —_— 406 | T 173B01,9529] 1016168.1345] 7187 75| BASIN BOTTOM
DIAMETER. IN. PASSING 395 SQYD GEOTEXTILE 407 | 1'73744.6998] 1016124. 4758]  7187.75| BASIN BOTTOM
40B] 1173694, 6687] 1016203.27B7]  7187.75] BASIN BOTTOM
26- 34 0100 325 CUYO ROCKRIPRAP 409 | 1173670 . 4130] 1016236.1880]  7'89.10| BASIN BOTTOM
2Z - 31 DBS 410 | 1173'591.8131 | 1016286.87531  7191,90] BASIN BOTTOM
17- 26 050 411 ] 1i73741.BH3 | 101sm4. Q7BB]  7193750] CL TOP EMBANKMENT
412 | 1i 73818, 0466 1DI6Is; . 1131 7193,50] CL TOP EMBANKMENT
14- 22 010 -1 P - 413 | 1173856, 0880 1DI6IS2 3127 7193.50] CL TOP EMBANKMENT
ft ift 414§ 117 3,77 .98:39) 1016179 . 0073]  7193.50| CL TOP EMBANKMENT
415 | H 73889 . 2849 1016206. 0601]  7193.50] CL TOP EMBANKMENT
416 | 1173748.8191 | 1016104.0348]  7193.50] EDGE OF EMBANKMENT
a7l H 73803, 0914) 1816106 9942Z]  7182:00] ECIGE RIPRAP 2:1 SLOPE
SLOPE: SLOPE 418 | H 73808 . 6976 'l 7181.00] BOTTOM OF CHUTE
419 | H 73841. 1339] 1016082, 1449]  7181.00] BOTTOM OF CHUTE
ALR, e ) 420] 1i 7385171670 1016108 2606 7181.DO| BOTTOM OF CHUTE
' s 41& in - QS&'FE%"E‘ 421 ] 1173847, 4883] 1016120. 463. 7181.00] BOTTOM OF CHUTE
T . LE 422 | 1173848 2923] 1016157. 4545)  7191.50] SPILLWAY
vonnoen L i s e vad o sty
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Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

ROGERS PROJECT

Looking across Coyote Creek at vertical banks and a head-cut in the foreground. Left side of picture
shows a previous ADEQ funded project during 2015. This is a continuation of that work.

Rogers:

The purpose of this project was to reduce impacts of concentrated flow and erosion on the banks of
Coyote Creek. To achieve this goal the banks of coyote creek were sloped for approximately 650 feet.
Additionally a rock lined chute was installed were concentrated flow created a head-cut entering the
main Coyote Creek channel. Erosion control fabric and native seed was placed on sloped banks. The old
dilapidated fence was removed, reconstructed new and put on line to reduce impacts to the project.

21



Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005 Final Report

Sloping the banks of Coyote Creek in preparation of erosion matting and reseeding. View is looking
down Coyote Creek from the south bank.

21



Upper Little Colorado River-Water Quality Improvement Project WQIG 15-005  Final Report

Head-cuts moving upland off the main channel of Coyote Creek. These will be mediated with rock

chutes.

Rock chute to stabilize and arrest the head-cut. Looking up chute from Coyote Creek channel. Photo

before revegetation.
The Rogers project has been declared complete 9/28/2016. The project consisted of:

3,273 cy of cut

2,992 cy of fill

55 CT rock

130 SY nonwoven geotextile fabric

11 rolls (100 sy each) single net erosion control fabric
2 rolls (100 sy each) double net erosion control fabric
550 linear feet of barbed wire fence

22
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PROJECT DESCRIPTION

The purpose of this proj Istorecluce tmpaola from concenffilted flow and erosion on the banke
of IthetCoyoteI Crettlak IWash ltn ApgchsedCounty! ATZ Pne llgnlfttt:ont lheeladé)ut on the aoulh bank In the
rleot oreo Is aotlvely eroding and n repair. Thia Improve ion Includes:

? ﬁcmk stabﬁlza?lon %ear %-%gcuts thr.ougﬁ rem oplngp anénﬁ]e(ﬁng.

2 Headcut mtobmzatlon through Inslollation of o rock-lined chille.

GENERAL NOTES

1. Site survey data wo, collected by NCD on Augu,n 13, 2015.

2. All existing conditions ore to be verified In Uie fleld prior to construclton. Any cliscrepancles shall
be brougnt to the attention of the ENGINEER prior lo starting earthwork.

3. Ho repraHntotlon Is made a, lo the exletence or nonexl-tence of any 1.1ttlittn, public or privetme
Absence of utHltlee on them- drawinge IS NOT asauranoe that utHltlme are not present. Thm exImt ence,
loccrllon and cimp!h of any utllity mumt be determined by the oontractor prtor lo any mxcavaflon. Call
before you dlg, 1111 or 1‘-808/-STAKE T . .

-4, No construcllon ehoU begin until all neceeeory permite ond maH mente ore obtained.

5. Construollan acllvilem win be oonducled In o monner conaletmnt wtth all safely regulatione.1.

and other permttting required by Arizona Slota Land Depcutmmnt, Arizona D19ortment of I:.I1lYlronmentol
(P#allt\xf ﬁ?d ol_frIeBa. . .

15. ia work <hc:ill 'be constructed to Ihe llnem and ;rodes o ehown on the drawings or as mtoked In
the field by the ENGINEER or authorl1ed reprHentatlve, recognizing there Im Yarlotlon In nature.

7. Conllitructlon activities mha 11 be perlormmd In c:i monn mr that minimb:ea aoU, water and olr pollution.

CONSTRUCTION SPECIFICATIONS
The ap1olficotlon1 Included herein are provided o1 o partial 11st of conitruction standardm and requirements

for lhla proJiot, As o companion to this pion am, o full compKotton of oppltcablm technlcGl apectflcc:itiona
Im provided. The pmreon(1) performing the worl< 1holl fomllloriz1 them- m1- with tho.. apeclfic c:itl onm and
cont<1cl the engInHr prior to mtarting conmtruc tlon wllh any questionm or for clorlfloation.

EARTHWORK
The earthwork octlvitimm ahall conalmt of bank eloping, apoll aream, and debrta removal.

Exoovotlon 1holl be Dmited lo bank sloping and debris remOYOI as shown on the drawings or os mtoked In
the fimld, No escoYallon shall toke place wilt+iln any Jurladicllonal areas. Disturbance of existing native
vigelotlon outside the limlte of construotion mhall ‘be minimized to th greatest extent posslble during
IXCOYOtlon.

Excavated material shall be plooed In the mpaci fied berm loccrllon® and bank sloping aream om ahown on

the drawinqs or as mlci ked In the flmld. All finished surfaces shall ba generally amooth and plea,tng In

ciippearo11<11.

19dblliL

Jlatenals: All fill mciterlals shall be obtained from the required e eavatlon1 and approved borrow sourcem®
Flii motm rlols shall not contain sod, brush, rootm, pertahoblm or fronn motmrlala, trClmn or othmr debris.
Flaoanwnt: The placement of flll matmrlols ,hall follow these guklallna:

. Any vertlcal bank mhall be 1lop1d before plaeemenl of flll material.

. Thte e>|<ist|ing surffellltlnl 1holl be mtripped  of vegetation, tro mh and other deleterlou1 materials prior
o plocing an .

The FE)Iacln% c:|¥1d apreading .of tm moterlal shall be storied at the lowest point and thm flll brought
up and compoct.d to obtain o denalty simllar to the surrounding bank moterlal.

Materlol when placed shall cantoln sufficient moisture mo tho! o sample taken In the hand and
mqu aezed shall remain Intact when released.

The placing and apnading of ftll material shall be mtarted at the lowat ratnt and the flll brought up
In horlzontal layers notlo = c==d: six (6) Inches of loosa flll for whee compoction and four (-4)
Inches of loose fill for dozer comrocffon. Conmtructlon equipment shelll be operated over the aream
of each layer of ftll la Inaure lha the required compaction Is obtained.

Flii shall not be Dlaoed on frozen aoll, mow or Ice.

Gullies designated for flllin; and re-contouring shall be filled as cloH as ﬁoselble to the historic:
natural ground surface, and smoothed and shaped to blend with the surrounding landacope.

All flnlahecl 1urfooes shall be generally mm ooth and pleasing In appearance and blend Into
surroundtng terroln,

HEADCUT STABILIZATION

The heodcut stoblllzotion work shall conmlmt of heodcui excavation and bank slOl)ing; furnishing and Inmta Ill
loose rock Including placement of filler fobrlc. See SHEET 3 for location and SHEET 5 for Detolle,

> The mltm shall be 1xcaYoled and bockfllled to the 9radea shown on drawingm, Excavation shall bm Iimlted
to the heodcut remediation area as shown on the drawings ar o1 staked In the flald by the ENGINEER.
All fill motmrlal shall be compacted to tt,e appro<imote denetly of surrounding undimturbed areas.

Addlllonol spells shall be spread outside the ohannel and sloped In 1uah o wiry aa to direct flowm
toward roak-linsd ehutme

> Dimlurbona e of exl,ttnQ noHve vegetation ehc:ill be minimized.

> Non-wQY.n ﬁ!otextlle shall be pfoomd behind the rock, Fobrla mhall be meet the requirements of NRCS MS-AZ-
592 Geotextlle mc:it ertc:il speclficallona for Closs Ill nonwoven geotmxttl es. The geotextlle shall be Joined by
overlopplng o minlll".um of 18 Inches and -mcured ogolnmt the underlylng foundation motertol. Securing pinm
sflc:ill be Installed as nmcn aary to prevent 1.1ndue allppagm or movemmnt of the geotextlle,Recommend 3/16-Inoh
etesl ban pointed on one and and fabricafed with a head to retain a steel washer. (1.5-Inch dle1met1r},
Pin length  shall be not I than 18 InchN, U-shoped pinm are acceptable.

> Raclc shall be anﬁular, dense, 1011nd and free from croaksl seame, or other defects conducive to
acaelwrotmd weathering. The Imalt dimenelon of on Indlvidua rock shall not be leam than one-half the
greoted dtmenalon. Rock mou r:: m skoll be approved by the E:NGINEtR or authorized reprwsentc:ith,1 and
hovm o bulk 1peelflc grovtly of not lesa that 2,5 per ASTM C127. Rock aholl be wmll groded oa follows:

Diameter, In. Bercent Passing
~ 1" D100
]3-1& DBS

- D50
&1 B0

> Rocle ;?llacementshall begtn ot the bottom of elope. Rock shall r,ot be dropped more than 3 feet onto
geote tlle.

> Sloped banks ahalU be seeded with notlve 11ra s1m1 an dshrubs, Hi  below for 1med mix

EROSION CONTROL BLANKET

Erosion control blanket 1holl bl lold <1nd anchored over the *+ed lo provide bonk protection and o goad
environment for vegetation regrowth. follow monufooturers recommendations far tn1tallotion and anchoring,
Including anchor tnnchea and 1toplin9 paHern and rate. . .
SINGLE'NET: Straw SIn11ls Net Erosion Control Illonlcet, that In cort111-d weei free and made with all natural,

100" blodegradab1le netting. Uea AEC Premier Single N<II ECB with FlbreNet netting {American Excmimlor)
or equlvolent,

DOUBLE NO: straw/Coconut Bland, Double Nmt Erosion Control Bianka! {70" Strow, 30X Coconut fibers),
that In_certified_weed free_and mode with all natural, 100" blodegrodaiblnetting, Use AEC Premier
Siraw/Cooonut ECB with "F"lbr mHet" netting (American Excelalor) er equlYOJerlf,

RANGELAND SEEDING

gllturb ed areas wlll bm seeded with_native groHH and 1hrub1. Seeding a<:IMttes Include thE following:
Prepare a edbmd where needec. Thi® may Include scarlfym%; the uppw 2 Inch11 ol soll where 1mei:f

> appllootlon wlll oceur. Ovarly compacted equipment aoce1T routes may require mcarlficott  on to 6 Inches,
Seed con be drilled or broadcc:ist by hand.

> Seed shall be Incorporated Into the 1011, but not more than 0.5 lo 1.0-Inch deep.

The grall and ehrub seed mix will conelst of the following 1peclH. The sHdIng ratH below arm for
planting by hand broc:idcosttng, Seed shclll be purchased from a reputable supplier.
ShnlLiud Mix

raiirwing Soltbusi (Afrlo (ex a<inesoant) 0,25 |btac PLS
ad Mix
lllueGriiima (Boulelouc:i gracllls) 2.5 Ib/ca_Pls

Western WheolgroH CP01capyrum emlthr,) s ac
Sldeoats Grama (Bouhtlo o curtl mndulo 1.5 IbZoc PLS
Indlan Rlic egromo (Achnatherum ymeno dm1) 2.0 Ib/ac PLS

13.0 Ib/ac PL.S
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CONSTRUCTION NOTES
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Oreo="0 at;:ail°
I')tOYided on Sheot. 4 and

15, Earthwork quanttfted on
Sheet 1.

(280 T) (ionstruct mpoll
6;,m, C the detcillm
contro coordinatem provided
on Sheete 4 and 5. Enmure

o1itl11e flow along *outh
oe of berm to rock chute.

(1 ea) CenllINct rock Wned
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coordtnatn provided on
Sheet 5.
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(1010 ag yd) Place eingle
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bank, rrcm IDe of bank to
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PT 31 and PT 32. -
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GrQde Brook per
control coord II'\(Jt es
shown on pion Sheet 3
provided on Sheet 5

|f|| Fill to be placed per Eorthfill epecificctlons,
Sheet 2.

'lD Tie fill slope to esisting grade at 20:1 slope.

1£] Seed and apply single net erosion control lobric
to finished surface per specificotions. Sheet 2.

TYPICAL SECTION: CUT & FILL nor tolICiEl

0 Fill to be placed per Eorthfill spocificafone,
Sheet 2.

|§] Ti<, lill slope to existing grode ot 20:1 slope.

lg Soed and apply single net eroolon control fabric
to finished surfoce per epecificatlons. Sheet 2.

TYPICAL SECTION: CUT ONLY cncito1CcWJ

Existin:
grcdag

H ¢

From PT 11 to PT 12: H tronaitions
from 6 ft to 8.4 ft

rrom PT 12 to PT 19: H - 84 ft
On North slope: H= 6 ft

Grode Break per
controj coordinates
heet 5

g] Fill to be placed per Eorthfill *peciflcotlans,
Sheet 2.

[|D Tie fill slope to oxisting grad+ at 20:1 slope.

1£1 Seed ond apply *Ingle net erosion control fobri<:
to tinishfld surface per specifications, Sheet 2.

TYPICAL SECTION: FILL ONLY (not 10 ICAU!

Constr-uct berm where shown or. pion to direct flows to rock lined chute.

) Centerline olignment
Tio to and el.eWJtion pe.r
existin control coordinotea

le] Fill to be placed per Earth/ill specificotiono, Sheet 2.

”D Place double not 1rosion control blanket clang edge of berm.
Center fobric on toe of slope.

SPOIL BERM DETAJL (ot 7o icad.c)
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Provide fine grading
O!l necessary to ensure pMitive drainage to rock lined chute without any oreas of stonding water.
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+x!Im ' 21 IN.
J.§1F_I .
- NON-WO'VEN
GEOTEX'ILE
2ldlaos  N.

CHUTE ANCHOR DETAIL

(NOT TO IICALE)

NON—WOVEN
GEOTEXTILE

e ALide e .

NOTE: Rock Chute 9KCOYCltion r9qufrea MD J ft of

SEE CHUTE
ANCHOR DETAIL

CHUTE (_ PROFILE

GROUND
LINE

o\ RETD L gc'l 2FT
=10 T

I'—h

cut before rock la placad to ensure a 1 ft deep channel.

TYPICAL SECTION @ & @

(HOT TO leAIE)

Rock Specfflcatlone

DIAMETER, IN, ,C PASSING
15 - 21 0100

13- 19 085
10 - 15 050
8 - 1J 010

Materlal QuarttHe8
QUANITY  UNIT rm,1

SCYIJ gEQTEXTILE
55 CU 'O ROCI< RIPRAP

D50 -11 ;n

[ sLO_I' fl ANCE . I

CHUTE PLAN VIEW

ROCK-LINED CHUTE

NOTES
SEE SHEET 2 FOR GENERAL NOTES & CONSTRUCTION SPECIFICATIONS

1. THE SITE SHM.L BE EXCAVATED AND BACKFILLED TO THE GRADES SHOWN ON ORAMNG. THE
FILL MATERIAL SHALL BE: COIloIPACTm TO THE DENSITY Of" SURROUNDING UNDISTURBED NI£AS.
2. GEOTEXTILE SHALL BE NON-WOVEN, FABRIC WITH A MINIMUM GRAB TENSILE SIRENGTH bf

I S e1r11 E.RA: | Ul U8s R INED
BY O\IERI..APPIHG A MINIMUM OF 18 INCHES AND SECURED AGAINST THE UNOERLYING
FOUNDATION MATERIAL.

J.ROCK SHALL BE DENSE AND ANGULAR TO SUB-ROUNDED IN SHAPE, THE |.EAST DIMENSION
OF AN INDIVIOUAL.. ROCK SHAU. NOT BE LESS THAN ONE-THIRD THE GREATm DIMENSIO
SQURCE OF Rorg\k 11 B APPROVED PRIOR 10 PLACEVENT ROCK Sl L BE WELL GRADED

4 RoCK PLACENENT SHALL BEGIN AT THE BOTTOM OF SLOPE.

5. ROCK_SHALL NOT BE DROPPED MORE THAN 3 FT ONTO GEOTEXTILE,

5 A E T IENT AMOUNT O ROE AL be HAND POACED 0 SEGURE CONTACT BETWEEN
STON£5 ANO INSURE A NEAT, UNIFORM SURFACE.

7. FINISHED SURFACE OF STONES SHA.LL BE PER THE ELEVATIONS IHOICATEQ BY THE CONTROL

ORDINATES, "EXCAIIATIDN TO SUBGRADE WILL BE REQUIRED TO EMBED ROCI< AND
ACHIEVE ANAL GRADES.

2.5;1 SIDE SLOPE
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