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DESCRIPTION OF THE JOR

EMF Reaches 2 and 3 comprise approximately 9 miles of the 27 amile long East
Maricepa Fleoodway. The garth lined portion of these chamnel reaches vary
in depth from 10.5 feet to 12 feet, having a boitom width of 290 feet with
side slopes of 3 to 1. Reach 2 was completed in 1983 and Reach 3 was
completed in 1985,

During the design of Reaches 2 angd 3, the decision was made to leave the
channrel slopes bare and moniter erpsion for future determination of slope
protection. Subsaguent rainfall has caused jugging and rilling on the D&M
roads and side slopes of the channel. In some cases, the rills are severe
enough that the OM road can net be used. Areas where the scill exhibits
dispersive properties are alse prevalent. During constructicn of Reaches 5
and &, soils were specifically monitored for dispersion and appropriate

measures applied.

The design limits for this project start at floodway station 743+00 (the
beginning of Reach 3) through station 1189+00 (the downstream end of the
concrete chute in Reach 2). The chamnel slopes from station 1189+00 to the
outlet at the Gila River will be protected under a separate contract
already designed.

The project consists of repairing the existing rills and protecting the
channel banks and maintenance rocads from ercsion by applying a gravel
cover. Gravel ropad surfacing will be compacted teo approximately 4 inches
thick. Rills and jug holes on the slopes will be filled with gravel and
gravel cover placed on the slopes. It will be spread tor a maximum
thickness of approximately & to 2 (/8 inches and will be uncompacted.




DESIGN DBIECTIVE

The objective of the preoposed work is to repair and to protect the banks
from develeopment of rills and jug holes caused by direct rainfall, and to
reduce erosicn caused by stream flow across side inlets. The cover for the

%M roads must be adequate to support maintenance traffic, and should match
other similar covering alveady placed on these and other reaches of the
EMF. The gravel cover for the slopes must be composed of gravel large
enough to resist the tractive stress imposed by design channel flows. Some
of the side inlets in Reach 2 need to be modified to reduce headcutting.

BABIS FOR_DESIGN

1. Field Trial Repcrt, EMF Reach — 3 Bank Ercsion Study Sites November
3G, 19790,

Z. Chapter &, Stability Design, TR-25, SC5, October 1977,

DISCUSSION - SLOFE PROTECTION

In 1989, a study was performed on the channel slopes of Reach 3, where
varicus methods of slepe protection against rilling were evaluated. Four
different methods invelved varicus applications of gravel, gravel and sand,
or cobbles, All were effective against rilling. The most economical
method itnvalved filling existing rills with gravel and covering the slope
with as thin a layer of gravel as could be consiructed.

The application of gravel to the channel slopes te act as a protective
cover aiso reguires that the finished gravel surface be resistant teo
erasicen from flow in the channel. Varicus gradations were analyzed for
stability against tractive stress under design flow conditicons.

Experience has alsc shown that a thin layer {less than 3-inches) of gravel
cover act as an excellent mulch material. The gravel slows rainfall runcff
and allows more time for percolation into the soil and vetains the moistuwre
in the s¢i1l longer. The gravel also collects fines which establishes an
gucellent seed bed for desirable plant growth.

The specification for road surfacing for ORM reoads is similar to the one
written for the repair of Reaches 1 & 2. The gradation for that material
was based on the Maricopa Association of Governments (MAG) specifications
for agaregate hase. The same gradation and materials testing requirements
were usad herein under the SCS specification for gravel road surfacing.

The condition of the maintenance roads at present is that there are rills,
Jug holes and other rough features. Heavily loaded trucks carrying
construction materials could damage the reoads at these bumps. The
specifications require that the gravel road surfacing materials be placed
on the road before being used as a haul road for other materials, and that
the contractoer maintain all in goed condition during the construction
period.




Some of the side inlets located in Reach 2 have active headcuts working eoff
.of the right of way. This area 15 between fleodway stations 1004400 and
1046+00. The OXM road grade between inlets will be raised and the
affected inlets will be modified to reduce headcutting.

The application rate of gravel cover is specified at 12 tons of cover per
1000 sguare feet of chanmel slope. The application rate includes filling
the rills and spreading the remaining gravel uniformly over the slopes.

LOCATION AND_LAYOUT

The location and layoul are in accordance with the as-built drawings for
Reach 2, Reach 3, and for the Reach 2 Side Inlets Reconstruction.

HYDRAULIC DESIGN

The major hydraulic parameters from the original channel design are as
follows:
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A stability analysis, baszed on the tractive stress precedure in TR-25, was
performed tc determine how the gravel coever would resist ercsien. Factors
of saftety were calculated for allowable tractive stress versus actual
tractive stress en a range of gravel D73 values., A gravel @ix was designed
for a Tactor of safety of at least 2.3.

FOUNDATION AND/OR_EMEANKMENT DESIGN

Grading of rills would resuit in leose material filling the bottom of the
rills, creating uncompacted zones prone to settle and the formatien of new
rills. Therefore, the road and siopes will not be graded before placement
ef gravel vroad surfacing or gravel cover. The rills will be Tilled with
gravel and the remaining required gravel will be spread svenly cver the
surface. Where gravel placement by equipment 1= allowed, vegetation which
will interfere with placement shall he removed. QOtherwise, gravel will bz
placed by hand to protect existing plants.

STRUCTURAL DESIBN

Structural designs were not necessary for this project. Cuitoff walls at
the side inlets were extended to veduce ercsion. As these extensions are
excavated intoc the earth, number & reinforcing bars were called for crack
control.




ENVIRONMENTAL CONSIDERATIONS

The construction of gravel road surfacing and gravel cover on the slaopes
will have a positive impact on the visual aspects of the channel. Rilling
that has occurred on the channel banks will be reduced. The gravel cover
on the 0&M roads will reduce dust produced by maintenance vehicles
traveling on them.

Reach 2 was seeded during & contract issved in 1985, FPlant growth was
marginally successful on the channel slopes. There is, however, an area
where the plants have done guite well, and hand placement of the gravel was
specified for this area.

Moo impact on the conservation of biclogical or water resources is
predicted. Water will be used to abate petential dust generated by
construction activities.

CONSTRUCTION DRAWINGS

friginal construction drawings for Reath 2 and Reach 3 were used ic previde
basic drafting infermation for the required drawings. The CADD system was
used to produce and store the drawings using Versacad software, version
D%,

SFECIFICATIONS
The censtruction specifications were prepared using the appropriate
sectiocns from NEH-2¢, and ne special written specifications were reguired.

BID SCHEDULE

Water is consideved a subsidiary item in this project because its main use
is for dust abatement. The need for dust abatement is mostly a function of
how the contractor conducts his work, and is less directly related to the
materials being installed.

COST_ESTIMATE

Mest of the work involves the use of aggregate material which is available
within about 5 miles, near the Bila River. The materials for construckticn
are relatively simple, so little special preparation should be vegquired o
construct them. The project iz of reasonable stze so that little econcmy
of scale 1s likely to result from an increase in the szope of work. No
seasanal variation is expected,

CONSTRUCTION SCHEDULE

The construction pericd was based on an assumed producticn rate of 432
cubie vards (32 truck lcads, or 14 $ruck lsads per bank with a truck
unloading every 30 minutes) per day of gravel placement. The preliminary
estimate of performance time 1s four to five months.




“appyoved:

OPERATIDN _AND MAOINTENANCE

In general, the new improvements are expected to reduce maintenance
requirements 1n the chamnel,

CONSTRUCTION REVIEW

The most critical item Yo be carefully watched during construction will ke
the proper spreading of the gravel cover on the slopes. The objective is
to get 100 percent coverage and uniform thickness of the gravel cover
laver.

A preconstruckion conference should be held to assure that the contractor
upnderstands the limits of construction and the proper application of the

gravel layers.

by: William McFerrin, Civil Engineer

%fmfz]@“ date:__ 2~/ §~9 2

tate Design Engineer

reviewad: _

State Conservation Engineer




_ U.S. DEPARTMENT OF AGRICULTURE

COMPUTATION SHEET
S0il. CONSERVATION SERVICE

SCS-ENG-522 REV. 3-69

STATE PROJECT
. v _ nr&:f_#/Mm:; 2 £3 Epwke PRaTE s
o7 . DATI JOB NO.
g am e /0 s Tle-52
4 THAT\VE STREST fudArvses sweer. 2 or 2

Svmmary op reesocrs (see )-1 o2 7)

K '/. ‘;"Vﬁ&/ﬁ/‘ .f/‘Ve,}J' Fis afa //Q I!J,tla'zf So:'/ wies
v banic cusface shoews the dctual Froctiive
Shress avi tHe @llowechle Practive stess to ko
@:5%7"14//‘? Cﬁu‘/{# Vj’o (P es Assanmed 4 ke 0./ m”?/
s g 8 ’yo <G ) wekKey : )

L. A bachive shress anabyris Yor dy= 0,257 (P 025 ”)
Showssd Very roundid agg regete fo ba - srede L
.-f/a/'l-( .’MJ"J{)/‘ Afyr-ejf/h wr i HA 4’-7\)—3 050 £ ﬂa-a‘»
ob ralsty oF 1.2700), 0s5 = £, Kb 1 2 e
tll 2nady 3ok poith PR [aspest proviclng a. Lacker o4
St-ft?} 2 &, 7L Qr)‘fwfus andd 4,00 boy He Buttom

TAQ d’/%‘«l?;(f )'ﬂzt'(&ﬁ {MM) fl’#f/lj Witk
4?/'.?&191 p‘};‘ P I" 5 howtd bac f‘/fufeﬂc{- . 7R mort

Corveriomt size jaeds To he = o Lor ;
a. Qea&f) avadebte $ econbmmicer-

b» vwﬁ.labg ot -f—y_;.uewf'& b‘ﬂrk" $ite uo-a[&/

resd +o be limidod i 455 s 4o be a Yo .
G rador maintewneng N-}ch}“.p smalle, roce,




U.S. DEPARTMENT OF AGRICULTURE

COMPUTATION SHEET
" SOIL CONSERVATION SERVICE

SCS-ENG-522 REV. 3-69

STATE PROIE Rbcsier L 43 NG PRROTEC 7v0nr
rod "] 73 ATE JoB NO.
WAL 'DJ; r/?/ N N "3 /8-92
. SUBJECT _’I / 7
) rEview 7 TRACTIVE STRESS 37743*‘-// v SHEET e OF ——

REALY 2 A ypravcte PARGMErErs [35€¢ HYprAuvIks s@ction
. Op DD;&,,\ G,/cu(d}l;oru')

R =gr00 <

Ml = o, 027 (B‘»‘ﬁ'f'A /J’»h‘t/)
S = ¢.0003
b = Z-oo £+ Ste 275 too To I082 + 25 less
2 200 D2eSD  Sta 1033 t5 te L0885 F00 yiprap
z 2 £ Stae JoFst00 fo 1110r9% Sachions
4 et 9,3 ?l- (W} F’Jr 225’4 (f.ee_ atpechod Jumwu.p)v)
8,7 P-}- (nuw) [’or 150’4 ( " ” “ )
zZ = 3 o ‘
vz 4.2 ﬁ,, R
V * 265 £ 2 160
{w z bl-y f
Vot b ZXge™t w/.r
p = 194 ey

~T H o :

vt Bisa 37

QE,,AJM’
- 5’6’("‘"“""&
= CadEa .,a-—ée-n-o




CTTRAERE

COMPUTATION SHEET : . U.S. DEPARTMENT OF AGRICULTURE
SCS-ENG-522 REV. 3-69 SOIL CONSERVATION SERVICE
STATE PROJECT

REpCHES k2
Wﬁm : | 67/?/ 7/ @4 /7 DAT%-—/V?'Z— ORTE

; SUBJECT P ; ] 2
BEL Bl rﬂﬂcv'ﬂ/z: STRESS STAFICI Yy sweer__ = or__ 9

') Fo/ .n,d/,".'-"" ,}-0:'[5 J 208 ’ WFG& Cz[\d—v-n.u/
073“ < oSt

Assceme
})5»0 = D mm Ly @tlewpble Tvrchive rfrese
065’ = 2 m fd’ reforepce f".—uaf';#-( shress (0 Q2033 {1r>

Pk CEZ GALLE zpm.r(wf 2 IZLS )
5 - -y :
/?“t/ Se - /31.1. (1.tus )[“’-"""3) = 5!3“1 Lio ’ &6 oo™

V@? ) 4%;“("'“?33)@'0053) w0

From ;Lj G“JD/ 7—@_7_5; UE/—F,

o Uq_ _ s

2 = ﬂ/@/)”%y = L‘fﬂ) U'*:L = 0,091 5/
(232)qi

b/d.-;_ ‘Loo/?,} =21.5

From Fig 6% 3473

g
"!j 3
T z A
f/'z:' /,/ ) 2‘3/4. =/,
\|> o047

Actend Tractivs Steess s = oows (1)< 00456 pst
Y, = cowr (k1) *0.0¥98 i
. - S 0.H53
Y gwatyle 75 ) D=2t~ Tahle 677
/‘?M {ow WM ,[?4-( Sty rntnd

o) ek Taksalbes s.05 pif

6:"6’"&\

“8,7 29

il

AIOTE: K,C‘fwfff 13\4'/'64/‘8, borjeb—/*;s( S’I-‘*élhfir )
for nod. e waTeraf o




COMPUTATION SHEET U.S, DEPARTMENT OF AGRICULTURE 7
SCS-ENG-522 REV. 3-69

SOIL CONSERVATION SERVICE

vsmrz ‘ PROJECT CEAIEs 2 ? 3
BY DA TE CH Y — |DATE JOE NO.
WA 4/09/7> U 3-/¥-5%
Y SUBJECT A 7
B T REVIEw TRATIVE S72£575 D JALICI 7y sweer_3__or_ 4
« D2y 72 0tS
2) Fo, fﬁu//7ym/-c// Drg= 015 1
"I
o - blo ./
ny Dyg = 0
o A
23
L . L .
s ﬂ - / » ’?‘@ F3 .
g,b -_;v/{",, §Q - 9.° ) {),Jajj)‘;a.d()OlL/
\_h J.0%07 ,

. /
Too = Y, d Se = 41¥ (-7,3)[0._,;}.,) = 0.07t7

S
(:Cb /‘2:‘4.9 = /,0'/ y ’tg//zf’a -z 0.% 91(9'3 ‘%'(a"q>
Fy = O-093 ﬂi- y Tg = 007*?;7‘1 ‘

ALl able /,?; = o’ / W=z ©,3% %/? b"f) /Vef-jrou_wz&j)
4 | . o
Typ > 0k Dag® o (o25) = 00007 (ok)

/£,
Cog 2O W Day = O {0.98) (oas) 2 0,073 g(ﬁouw)

For naodomlel, svsidn matedf | (<= 0,77

7, -0y (6:1)(>) 2 4.007 (Ok)

ﬁm,_.ag_ SA.&J; - 01035’/‘0,0‘%' - 0,5 (_Nw/..l)
W*"J“: Rowutrd ’7;"’?‘”(4' '3 w.—’x-#{irf&ofw?. Mo\mf/
y(.&cuf on 5‘[;/45 woudd bove & o £ Lomsi
n'\—ﬂﬁ/e‘fj.{?/,/._’, ﬂ”’, g,‘op 1"9 Ao&v-f a—d@,ﬂdﬁ QMA

.) fractive shess.




el T e

COMPUTATION SHEET . U.S. DEPARTMENT OF AGRICULTURE

SCS-ENG~522 REV. 3-69 SOIL CONSERYATION SERVICE
STATE PROJECGT

@ BY ﬁ/f&'}"\ A17/?/¢/ Z‘HEE&?ZH DAZE’/)”?‘L- JOB NO.

/SUBJECT

ClEct Tfﬂr"‘!/E J"‘T/zt/ 5T A8ICITSs sneer S _of 7

3) Céaéék S’)LWJ/A%] w,-}«ﬁ; D?j’ = '&!5”/

din

ne = Dos "o piores”
37
Ty T ;_.0'0»11_3/ 7 /
gt - Lt Se = /""""—'— (0--3493) - 0 pDoO LY
~ {9 .27

= 6v.% (4.3) (0.00021%) =o0./2¢

é’/d = 2.5

e T 9 (_Fi?(f":?%(”@

/ 7l
ée - 1é°(r/@/7 fé’a&yx.&o/)/ K = 0-é3 (’:Ff d’?)

Y. =07 Dyg=ong (0.5 )% mL%F

fzféj - qui).,r; )k{(é 63)(0 f) - 0. [36/:’"

—————— i

. emm——

F,C.CTCD/‘ oﬁ 5-4_“(0/7{7 [)ar 5{0/47 Z O-f?;- - /'37>(g/f
2.0




COMPUTATION SHEET LS. DEPARTMENT OF AGRICULTURE A2 ¥

SCS-ENG-522 REV. 3-69 . SOIL CONSERVATION SERVICE
STATE PROJECT ZEICI/ZI Z.# 3 *

i BY IDATE DATE JOB NO.
N aAm @5 A 3-/g-1%

Wk TRAcTivE STRESS TTAR1CITY sweer__Tor 7

’H

4) C/Aok. S#JAi/ij itk .Dy_g' = |

I/ e
Ng = Dw g -t = b602h

— 74

- [ 6 e
(—-""') > "'"'9_12-> (Oooos’) = O.000 27/

6 -3 Ay

Too = o d e = o (23) (o) =05

é/d - 2y
’fe/?’p = /fo ) ‘2-;/:5 Zo0.8 (Q;C-Jfg,q)

iy -
I porvae. Ty = 64057 ,.s!’/ 2, T 0 4 #

e —r——

Alywas/s
@n/ (U@v7 ro.u.-&/> K ©.77% (FJ?Q’?-)
7, = 6.9 Dy = aq—p?/
v
Ty, O (aw)(l?—z;) »fwow)() 0.3/ pst

— 0:'3“- — - 0
Fﬁa’a’— 6; Sd'ﬂe“‘y -ﬁ/‘ Yy D,anf - —o-;-(—{-: - 2"5/ p;p




COMPUTATION SHEET U.S. DEPARTMENT OF AGRICULTURE ‘
SCS5-ENG-522 REV. 3-69

SOIL. CONSERVATION- SERVICE

PROJECT
IDAT . CHECKED BY, DATE JoB NO.
é?[f/’ s &AJ_ H B/ e s
! Y [ i
SHEET 6 OF q

5') (.//95-6 J}Wér/n‘), bifi D = /5

15

Ay = M = L2 < 4627 -

h
34 34
L= ‘/L( - H.oL) b 263 — P 003/
—t ':.._{.\:b-‘) - —'r_____—) 400 Z 9.0
{” \0'017/

Z;‘-D - b’w /(fé, = LZ'Q‘{?J}(&M&J) = 024 7 '
by = S

U 0 BT Pyt

v
Adrwj 2’4 ~ g7 pst y Z:— = O,/.?? /’Jﬂ

ﬁ{é&ld;ig /
- {/> Z 3¢5’ 07.74’7)) K=z ©,332 /(/;474-—?)
e

-

Uiy TO¥ Doy D. b0 )454‘

. ./.\__

‘I-'L - g, D7) = 2. (0. 83)(/5)" OLMKWMC
j‘ e e ————

; 4 ~
/—:Ao o oF 5A£9/7 ﬁﬁor barnics = 257

0,135 T




T - TUTIRCT e A I T T AR TS
COMPUTATION SHEET US DEPARTMENT OF AGRICU!.TU =

SCS-ENG-522 REV. 3-69 SOIL CONSERYATION SERVICE
STATE PROJECT
' DATE . . TH : DATE JOB NO.
s/ 77/ 7 fo 3 AF G
/ .
' sneer_7_or__ 9

() Checi stabefily will Dor =025

i,
7, = Dry = 0,988 = O.02a4¢ "

34 77
- z +
5&* f V?c) S = 6,01‘-&7) (o-ooa?) z 0,0001,45” —
N (o:az’? |

2- (w d e = 62-#(4.3)(9 .awms): 0. 14T ps £

b// =1).5

%’Q’b = Lo ) ?52',@ Y | (ﬁ? (-3 ?Lt.'."/‘)
) Zs = Ot pst
A bpwabie ;o -

@A’. = 24.4° (F.7 é-?) U~ 0.27? (F7 é-¢)
Ty =00 Dy = O30 7”"‘9'
/2.}- . D44 kpjj‘ ooy (0 7‘75 (0 75) = 0,23} f!g

5
. LSS
oY




COMPUTATION SHEET

~ U.S. DEPARTMENT OF AGRICULTURE "
SCS—-ENG~522 REV. 3-69 SOIL CONSERVATION SERWCE
STATE PROJECT
[DA 'r‘“"_""' : Y DATE JOB NO.
64/9 Ef/b;f/% 37s-§t- -
/7 SHEET _ ? OF 9

) Sk spbily it 2y = o

= .p‘?.){b = M%2Z _ 0.007 7

34 37
. ) L 1
;t {7} Se T (0"’19 (O'oodﬁ < 2:0003% 4 -
n 0.01—?

Z,a = /a/a*( Se = bli (723}(:0,0003:,46) z O.201
6[d = 15

Yo )rp =10 (Fig ’.——*3)} 23/%0'-;0,3' (r:;?(.'ﬂj

v
chid Ty =0.200 pst , Ts= Odbl pst

-~ v
4512 = 3b.¢ 7 (very rourdsd M .85 (Fiy 6-3)
| (Fig 6-7)

e
’qé = 0.4 Dir = 0,80 )ﬂj’a

. e
gy 20 KDy = 2w (03s)(Y) = 0: ¢80 ps 5§

33

e

Fﬂalw o*P' 54.fef7 ,Q,- ij.z:‘; 6680 - 4}.,’1’?.;

0. o}




COMPUTATION SHEET

SCS-ENG-522 REV. 3-69

~ U.3. DEPARTMENT OF AGRICULTURE.
SOIL CONSERVATION SERVICE

STATE FROJECT
. BY DATE CH Y, BATE JOB NO.
SN pp Pl fy TG P g
st SUBJECT ;
/ sweer. T _or 7

77

FALTOrRZ ofF SAFE
AV

Aploo able Trati, 4

7= A tued Traet e
. =3 Shess

\ | 2

D’)y (\je‘rj EbMW)




COMPUTATION SHEET - U.5. DEPARTMENT OF AGRICULTURE
SCS-ENG-522 REV. 3-69 SOIL CONSERVATION SERVICE

STATE PROJECT

SN BY T """TBATE THEG DATE JOB NO.
By WAM 6/1&‘/4/ @,{ 18 39+
W SUBJECT J 7 / 2 -
SHEET“’ZA’ or__7
Tractive Stress Facior of Tpactive stres  fadaw v
o 4y fhaem (I %) salels an s /a,utrﬁc 5'4{-":7‘7

p?f T4 v
(inches) __ L4 =Y / 2% g 27 s ‘>
o.LS O.093 0. t00 /.08 o .0T¢% ©.03f§ o .5/
.56 O. /2% . 200 /.60 2.079 o.r76 /.37

2.75  p.1¥2 D.300 2./ 2./ ¢ O.23¢ 2.93
/.00 P57 o400 2.5 o./% 8.3/6 2.5/

/.50 O.A7% ©D.400 3.45 o./39 O.478 .58

2.6 2.201 . Fo0 4.90 . /67 3. 430 4,20




oy L e e T

COMPUTATION SHEET | U.S. DEPARTMENT OF AGRICULTURE — #%
SCS-ENG-522 REV. 3-69 SOIL CONSERVATION SERVICE

STATE PROJECT

B DA ' ; Zfﬂzﬁgf Z¥3 JOB—Wb.
¢ T .
5 71} 2 /1! 35t 1 34592

; SUBJECT

: /'Manéé’ ‘ STrRESS /5 TABLt T sueer_{__ or

}) Checle Troctice fz/r(;,; W/>;I_'f MJ&M/
D.s"a = O, L ma ¢ p“, T 0,3 mm (.Mc_. 4//7 CO/"J/ .
D124 e 0] C0257)

s = .__‘?_.‘...3.-——-— = p.0069§ ﬂf-./ (re-f’eré’nce tracty, stress
15 Xt :
L{fr.. U;)/ ’ ';o“} . ?/ me/'W)
i e

\,’)_MD U r’ KSS = . S _ _
/ } ‘ m‘ff x?-«:oaj’ - /345 /

From Fig b= [, J72-25
L 2t 2B 2 6.9

U/ )
7
12 2 . D0té
> = vV ﬂ = C"{":‘L) (L‘?‘-/__) ~ 0'05;,? O05L V;—P
W) 0T

é/d < Ll
Ffﬁm fi7 é'—n’%)j
- Vs .
“L/;/ - 27 Ty =z 13
T v
‘ 6.0 0,058 _— 2.06Y p* ¢
acube 92 = ([1) (o) = oo, Ty A1.3)0.059 ~ 5677
TRACT. 3TRESS so4Y o5y oL
/Jt.g.o;,mﬁt,g

] ) -y I T, -
_T/!AcT 7,5 Dso mm Tobds & =1Y o

, _
/Z'Zb = D.0o1s /‘C?,w (,&,r wade, A Bmshﬁb
.08 Por D contad Cine sod merd 4
5028 o . st
P’qu\. st-nble




- mn._‘_—.mns; ~ gl R

COMPUTATION SHEET U.S. DEPARTMENT OF AGRICULTURE”’ :

SCS-ENG-522 REV. 3-69 SOIl. CONSERVATION SERVICE
STATE PROJECT
(iu ™ BY [DATE : CHECKED BY DATE Jog NO. -
.qih SUBJECT
SHEET ..., 2 _OF

’L) CA,,&—,Z Trﬁ.o‘('/*v-( 5-14&5'5 -n@r
DSD = Lo M-m/ p{f; /S mamm

285w XA

\[S/ﬁ 1 Se = 6.3’7'/({Dg

— > D

Lrom T.j L-# !
VW = 2.7
/V/r/;) A
b/d "‘”'L!")‘) Fn?n'\ F,7 (-’31"!,27/}
T,k -
%Z'. ) '2‘%: - (-3

’t; < 0,088

Acio pe Z; < 0.6073

LR el /

Al ipuipes

T, -~ 0,0 - o




J&TOor <35

. |Correlated Lab | ‘Group| Depth U\mF\cJ ds _
Stk ) | | Strergth
3:[ Yectipn [Number mper feat C\oo:ss . 57
3 St [4- — C 7.9 C 0.06 4,3| —
N J:00] 14 17190194 ¢ ntof 02, ' g{gg
SE RO G | |0 B
% 009100 14 — | 26 | 10 | sm | LO |fon-plhe| —
-9 020100 14 |Tosay C | B9 |a-mL| .25 | § | 208
AN lo28t0d| 14 [130s1S| C 3-5 cL-1] .22 | 9 129"
| c - 2 .7 Phstie| 280
Q lo.‘%&oo Iljl- 130518 S e | ]_(o, 3| M 1 non-Phshie| 2 8 ‘
3 losgigg 4 140042} C 3%3,}7 S-) 1SS fomghotie| T
< ﬁ 104100 | -— C / S qs- hM‘P‘ﬁs‘hf- _—
Sogdiool 14 | — | € | 15 | SM | 13 jonphshe —
't.*_’ 109900 14 — | C 10 | SM | 30 |[ne-peshe| —
g :
N E‘Q [T+ 14 1305141 C 13-1S |lsm-2 1.0 10 33)
E’{ =
= O
*ﬂ.‘lx]w
J




} 3004283

o

Coyrelatia & Gtol Depth |Unified - [ .

| Statjon| i ber| Svoe | O] e s’é‘ dus | PL e
:Vt Num bey CQQS mm

$ |1Wso0| 2| — B 6 |sm (025 | 3 -
~ H8Oo0o| 2ori2 | — B 8.5 CH |003 31 —
% NBSH00| 2 ev12{7901 8| B 83 | CH 10,09 &1. | 840
o 1190400] 2or 12| — R | S5 |smsc|q.00| 10 —_
| namsdaeri2 190158 B 6 | cL 0.8 | 12 | 1i¢o
S 1200400 2 — | B T SM  10.24  [ropphstie| —
S’é 1205+0q ! — 2 .| § |sm |750 [onpashe| —

< -

-1....

[\

(\!:Q

c

\r'-.’!lg-

C

b0

=20
<o

J




. A
o

ce g TR EhiaT

e e R mary L. .

N

M:@NA

nfwwy "”fé e s Qate o ‘_,-;_-;..:" .

ele S =L 2
;o { : '} 5 ‘ 1 SN ' ’
: . i oA . e - e

! ' l

DT SRR S} ; TR 1 ‘

wﬂ«f«‘ﬂ 2 Mfs'/ﬂ mmme/ gyzae 45' L BInIET—
.3714@&'1‘7/ ‘és-m)s’r TEACIIVE SrEsas [ CaddlsT,

Aoﬂu/sts Lose @ awoa%(e/ao,é 62
T Zoose B- zoo/ g=2 ; Sv0.0003

B, /ﬁﬂﬁmf’ SR, TRACHIE ép@e Aok
'ﬂ‘Z&r e ek : . )

4, wmpPore mﬁac TRACTIE IR
(o lE VAES) QSp676 &5, f0 -3 2
TR-28 RE & Seve 7ELT }49:.054
/wcouf-‘mep GRS SHEEIEAY,) DETVLED
FoA2. PPERH UL . ek SO Fae?wae&
DontF  OR e% 4, .

. e ATE 7557‘ VAVES 1Y) AUTWAES

FRALTIVE NGS5 #5 STEATIE Er AR
VTS /anze'zﬂ N JUE RerrttZ—

SOl ,25’




PR - """’"!ﬂﬂ“!'n. T [RESPT S, (UL W N g - D TETLE = o mmyn

U E DLEAR S

H PV S o L e -
BN EL BY ey P I

. Taclsty 4/21/%53 LA
Gnmee smeiLr MANSE i z &

AR R A A
N IR A AT I I
: | ’ LA

| proBLEm: ~ _,_m dawﬂu/a’&s?" SRALIA .
stsssr Z}J T :

Mws,_e.a 1. eauma»s.
| é@-{s £, & ‘D T= YR Se

t

Y2, H?oasouee' o

- @9 6-26) ' Do,émw Se [/
o ez N o by Wpiygmam»fp (f;‘y 6—1’)
" L G lomp® P34piet b

b, = 3 | : Ao Compfe ¥ (Cqkss - -
4"& , a, ﬁ}/@_ 3/@.91 b:"ds ﬁw@}@

A ”f"tj Z"jmfr’v//?', Vdv’/

3, vl FT& &-12 AR A5 6~/
OareeMine Zg Ho0 T
Gr/ar) .

=
(3‘_!.?7
§£60.00653
v - 7,30
kj ’;-DLS ‘;.,{)}J — h.o02718
v~ Y o

{7’Y -~ 1 17
5 a gl e P 2 A
- - \{" ),_;Jq\ 0'01351/‘19"

rx\

jvse T L

0

oaem i s s e e smweesmerseers e o e St -




CC b WTATION SrcET . Los Lovs

ey to, G.ft e CONvITR, LT
fret k34 B el .

e “lpch FAS
.m/ 574/@3 DU WP b

awsnsz, sme»:uﬁ Mwszs s B8
*f“:l.f'_?* ! : :

!
b e
..L.:,... .
- b ' 1 !
|
. l
i

——
r

b vrs
i

b . '
L P! 5[%\:‘1 AR 1
o Pergom TRacr e mg' Q; &/W, b o
' B | U TS » 2 8ZT 1
P . __ N | e o.000528 4

ggg 9;19’ f?-ie.sd 44.;.. Aaovrc

..;. .. | . 4_6 { ‘og’

VvEo- s q7x/0%,

: : . . 0T
i : i - . '

3}’59; " b ._‘.,.,;.,ﬁ

. [ .- _ . 36‘6 N vl = . 2170,"«“-: )
[ 5% 5o \f" ece. 000.326)(0-&001) R O

S o
T = V% = 2870929 . p050 af
Rk
.
b= 2o a2 =21, bgm/ e ronge
}A ef 7. @-/3/ ane! é-—/z. of Te-2s.
—  dse vakes for may QUEE) iz =3 -
T = L5, Ty mo.0s8B acf
Ly =12 |, La =o.085 AL

MUE"F’\:DUEQ_

Zel= cwés’(sgé) az(/a'y st
‘Acw lf;b'l'uf /M




P ST T T

“‘:‘- ‘-t/.':\ e . :'._,:_ : o

prr - “;ezw WA:/ W/:b e
ammm. sm&ur-( MAL\/&& ’ _:‘,-_{' __%_[; _

L P Ppoos t SO S {84

, NENEY | SR Ot

' Lo R S S

i - ‘; ] ! _ [~i_§ i

P '

!

J@C Alla!/A&A! Z?/ZJ'/U! 5/2&;5 oy 4 7'*‘/
(&/?fs( EAreD émso _ -

TeLE R ééawﬂK ﬂmf 20 zz,zs)

7T Vﬂweb:].a,_ R

sn | vk | D Das

2a1+25 z2 Sy 05
f27+00 22 76 mm 4.5}@ :

e d s Ce e

MIANELE G <05 pale PoAB 125 ¢
B Lo v 0% ~

| Ly 29B) = o4es) = 222 £
Z-g‘,-’ 94"&’ = ﬂ:f{a.rp){&,5)=’_ﬂ, 6&.

(e 40 002)
7625 ALy MATE ATt AT I SHFE &S
pé-2 RR. L " ATEm ffzﬁ
/o= 2.027
Sa * Or02, - d
. y g. 27
Go M7 0;5”" ﬁ_f—f)f Yl
225 ) fo.o0c 4937
(’é)/ -
e o w’
T X,,Ast 624(72)/;,393 22 pef
F'[(,G—BJ .CW-ID /I&/[[}b«&t
e - L= ZlZpe.f L Ts = l'?opr 5> Tent




£y thanps TR e qze T b ziz
- z 366{»%6 A—M,p-zga o8

fia 6ol p&-24t
3 p = ,0)( /0" 5 Jr’
Q%)

Ly L _Bg =
gvse zz.fs(@xfa“jfo.wos)

\/3’5.5_ - V/BZI6(0.0%/ 12)(6.6003)

5 4, 062 _h |
'//,I = 252

.577:/&&

.
= 386 /f:s) s

= V& |




Ao
TPIOZle

. Ewco Rcowjuﬁf
E f&} ; S C N ‘ %u"\'- N
4&»»@ smf&rur-( Mx/e:s -
o I O B I '
o , ;_'. ‘

sy

T
T
1 '
1 -

,
PR S S
;'“. ™1

; _;‘ o e
- ._..-.4 ...-...-..3---‘ un . _
H

LK Aesdas ‘___4._:__1;'_{_.}.___-‘ﬁ.h_____;'; Z'f_'? AU

@dé'ﬂ? Vv __ S by li22) fux /P\é)

l} JEtSQ |

-_.;. e e . : R
e e s L
: & Se @zq(oooozz) 2"‘

JEE" JE?‘WJ@-“’"@

= eV = ue{/o"j - 7,4523'/0"/

(98¢5 mmnaeeeos)

B = o.ozég_. = | A
% 7-623 510 zee

Foo k= /o4

e — W

$.78 leg(12.27 &ﬁ)) = &.7¢ g2y /? Vrw)
ep(r22r AL 0922 Lo

T 28.2




_ S X Y, — - e e’ e ;
4 v B PITEA - Y

e m T T TRRE M W& U ---"‘ ;

g S T ’..‘ 1 T
R AN RN L e
. i A ’ =0 /MM
. e g M Lup ¢
_______ Gl P p 15 TNV STHESE

"(m’b Wﬁlﬂfés/ Mfams: Ac(_. Fig GEAINED
;acs- e N THE /w:srzﬁrmy

kie. zw'a.mwf‘ e SeD (/w—zwrwﬁ
o T o0 pefe o

. ' - PR o~ —_— ..._- . —
: e et ...' ; I | |
-., - e —p e ——] T - .
: po - . — - _‘. ‘ l :
. ‘, - LI e it I - -
| — _. - : _,! e ———— § -
! - . . .-
- P —_ ... - .-,-—-| : : '
— .,__. . - ! sui o g =
- - —— 1 -t - — .! . r - | K

e S




e e .. AR . o - ) i
N .
L T T e N R I3 - e A-;-—‘ —

P --r)fvc"V S-EET g 5 DE"AF?I NTOF aze -
’ Sgl‘. CC'- 3:F ATIOrN SEA oL
-

¢t g = 323k Ree §-68

B ekt BN

5 Aff@” A’ R cysc»\ec ev T oare 5‘“; >
. ,{.7 Y z7/53 . e

P!-'"" Pz 00

DS e s et e . _‘ .. _-.:'_'j :..B 16 6
I L LT AN N O O Y Y Y
b IR N 0 N ¥
i T 1 O Rl o B
; l v _:,_ r_.!_._x_ﬂ-,___i- ?._.{.-‘ S R N S-SV S, SO D O
. : Bl L N N C
S //Az.wgz. Sériny T AN
i - S SUPR N S S
! /?6?. J#{agmjuﬁf swwae ,mo
BRI S PELEEI . |
‘ '30 mzrze" 4.4/3«75’
- i ;_..;.... i - !-.—.“_--......_.......n... — e e e v e
+ _ L r—eaur Mm—:ér__ War%g_—_;_r-_‘h '

ey La> off. FGE G®. sy
C ol L = 0S8 S AR Sacscc czwmauasﬂcad
: ,___,_,‘__,_:._*____‘__C?_C(_ o FROWS L P

Loaelk { .. T 0SS = 0075'@‘,‘5@ @vnwpwsz.'/l doi
.. wer Han e smﬁ-s. HLEATIO f__;
DSOS cmm& _____ — i ! .' U B N
e b ' T“T ": :"ﬁ"‘f""i'“ﬁ?: :
YT LS ""‘"‘"]—"! “"‘!" - PN

1 7 T
. - — an ¥ I
SIS SN SR A } T
I
PR T

a#ox/ ' Ctens wmua._ #qus" f
i - ! E oo
— e a’am émmxa- Wios ma re
ROUARRE™ IRALILE STRESS- £08. cgbsty
. SoLe P 74 . Fe 211 .

L ,1,% loos' = 5. 2pes 5&4%@) R
B

[ - PR

L e

— Prmvefazw,%n Mﬂ/x:x o
SCONE. LESSTRMNCE P PL>7 Lanil
TAKED A% A clrreae VAwe, wrH
Scoff ocMRIME £ ﬁ;ﬁeﬂﬂrf
SECESCE Lo ppes wacug,

sShreae” mrﬂ CHANU% Dl e Rer. , 5¢% 1979

- '_cg- o oozq(sza’e"‘ smn;d-l; Bans et/
. F‘@Kk; PU-Z7

~ oW Fig 12 Pm‘-zz_

T —— - e _ — .
e e U L




EMF [LEACHE S 283 scorE Vs e rion

6(210/1’( 9/9/91 wtt 378592
CACLIEGATE GEAIATIONS / p
- ' - RUS1E D
ROCK MULLH FOR SLOPE PROTELTION (rocr
Scresm Yo Yas5/0g .
27 102
/%" 95— 0D
Y 5 —
Iq” 30 -60
L TS =55
4 0D = %D

# 20 o - JO
° max pT =5

ABL __Folt O s ROADS (MAG)

Screen Do Passing
/ /8 /20
tey 3865
#3 25 —60
#30 [0 — 4D
W00 3 -

MAX PL = §




A2 Eraf r2EACH s 2%5 SColl prsiEcTion

Letm 7/;/¢/ M/J F-/8-9
DESIGA OF FRack spurecr /! N

it vpoie y-p +Ahi s z:énf?n 3 o ‘Je,f-ivm:'n-c w44,;‘--

7 he p __
7‘ $1c ro:.lc_ Cowvwer Ca,m é_g/g/ac:aa/on TAe J/a/-e; or’-’
N 4

Reaches | E1v To protect egamst vitling. The »iltia
Cacesed 57 re;n ¥add om TH2 pnoint-On @rce readse Lno J'/O/I.l_},

SoOme an,ch.e raa/.r Aaw-e é.@a‘g q;':a,,/e‘/ Lo ')'A?y )»o
rngen eara onto The slopos. floweve,, oo fectiinn &5 3F 1/
vepusir eof beocawsa m‘é/uy sccans On slopss vir. ol el
Fjﬁ ﬁ‘d!
T-/ié_ F- . /IC'_G.?[L;’H O'p‘ ”Oc_é “‘@ f—Aﬂ.. CA‘”I\'J/ S'/Q/.e; 7LD

act 4{/4- /wo'/"'&ofw‘z: o K also }/'—fw;v-ff Phat fa
Linishad vocde ser Fots be resisfpant 15 <€voesjonm Lo
Plow tin tha chamned. Tha aézj,/n LYY theve lore bares

dn Two 255w trons

|. PRACTIcAL Aprtcaziors . A J'/a;/7
on The channel slopes of veack 3 . wheve Vavrspes
me thods of r/o-ﬁ—/n'lzqh@- a,e;'»u‘ ri//:'rj “iey.e
evaluated.  Four s fferont methods 10 cvollas/
eﬁ-ff/ru/{ﬁw of gravel, gracred add Sav.t or co dbles .
Al weve eflefive @?d;'m’f rf//a-'// snclid sy

57"“-&'7 ST 4 4 whick “inveloat :fv'/’ﬂj €3 mg #i /L
i A g‘nr-eo/ e /84:-”'7 The ﬂa-nmrf'//xe‘a// e o
24 f/o/-( wifh &S fhin aloya- 0f graved &
Cowld " bt Consliacteds ThAz _SHedd. S;zq.pm,/7
wvas casy 7o @;:rfruc,,f)'A._S —sAch /¢7¢v '97’#“4/
was maid exXel. havd Yo G&M/‘wuof, A, L
4;42./6//)‘4«4{, »y o WS A1t cat? + cOnstraid aned
< b"‘-ﬂwl& e a'ﬂ' wéde' v & 5 dr‘lpl!iéb/f /’7/

Consprmets (Sea’ Artachment 4

2. STAGIITY . The factors o8 Saapa?; For dillecens
Ao J’?L‘A'w'/»'/y

vade.trenc  of Grave/ weve dnp/)"r.ca(
”70',‘.;;‘ Tveactive sfress a/pmj H slome tnda.
rimim.  Plow condityons. Sea The q ffrcher
T bbe anod ﬁ/m(;f

N Fur?‘}\f.r a/:ﬂu,!!lan o 1the. uge of roci pw & mu,[(_/\.
.\_ﬁ ) Is provided va Attadwodt- 8. A cover of [00 Yo s
o AsFumed heretn o be desireable becouwse oF G eater
surdece protection. Furthevmore, the channel 5 lapy S%u.«z’y

showed Hat- dosert planits wrﬂ/,nw /N 3lopcs Wi

0o ./O CdSlr »

was ’447 ‘Corm4v‘-/




COMPUTATION SHEET V.o, LEFARIMENI Ur AGRIGULIUNRLD

SCS-ENG-522 REV. 3-69 . SO CONSERVATION SERVICE
.STATE PROJECT
BY [DATE cﬁm-ﬂ'? [DATE JOB NO.
A6/ PR L7 |
/- SHEET % OF ?
7 H

Aplre abdle 7Traod Jur

2-2_, _ StTress .
/\ , ? - B WY Treact /e
s

Stress

77

FACTOR OF SAFE

0 A Y2
D')j“ (\/eY7 EDMW>




COMPUTATION SHEET U.S. DEPARTMENT OF AGRICULTURE

SCS-ENG-522 REV. 3-69 . ' SOIL CONSERVATION SERVICE
STATE PROJECT
i@ ] AFE THET v ATE— IO ND.
SUBJECT m 61/-2 9&’1/4} . @iﬁ# ‘3-’(;’?2‘ 3 -
sneer 2B or _ Al
Tra ("%I'V-l Stress Fa,(.[a/ oﬁ T;-'Lc vt Stptsr ﬁgf;r o
on 4y btom (177) Sadels on s /»M(I”'p) Saf et
% 25 Fes | P! '
(inchas) _ T 224 / 25 5 27 s ""’/ %
v
.15 0.093 0'/00/ /08 o004 o-o.a’f‘/ o, 5/
2.50 O. /T 0.200 X4 2.079 o./76 /..37

0.7  0.147 O.300 T4/  oN¢  0.231 2.03
/.00 0457 o &od 2.55 o2./% 8.3/6 2.8/

/.50 0./7% o.6o0  3.95 0./39 o0.498 358

3

2.02 ©0.201 6.%00  4.00 o067 s.463> 4,20

*' Jm# Pas & 7 )
f’@ - 51&‘] 4 + n + _fcf
| = C'L;) Z el
39

' : @017
T, = 52»((‘”) eool? : -
- 0.0989 )
T,z 0
ey % = 0-D
Lo 2o e FCT M
0.07UT

. ¥ 0.8°
/d:; 4’095?




pESléﬁ/ OE Rowv’ paue ¢ H 4 n

Bosad on 1ha prectical applicaton and stabilily
Ml/y.ri? T He ,e,asi/ﬂ:ru-—/r ﬂ;umpﬁé&) o Crva Iracts

—~ R grovel Jayer , 2" thick sver Liflng of rills,
toopld e /p/‘_cea/an }Ae 5‘/0/.4. ﬂcao»/,,.,‘/ Ao The
previons Tests s boutls be ée,/—y_m ersy s
W&/&fa/e/7 A blcutt to Construe.

~ Crshes Grevel ol be sl revidus studses
and 4:;14/,;«: were based on Very VéUW
matevial. ﬁ-.e-veﬁare/ COns Frruehivn oot ba
RQasitr and stability weowld be hgher thaw
hdicaled by stability anel, i

The Following mix Aeslgns were considerey

- M1k A (1060 Y foss Het ")
— M/)( g ([DO ./0 f’é—-f} ot he 2[/)
- MAG TyrPE B

@f/&cy: B _V??Z_A,'y'amen'_/_f .
oA Cu >4 ool of Uniloymby
(57’ Cx between [/ ;’3’ Coel. of Cuvvature
FPI 4 s




U.S3. Department of Agriculture

Sotl Consarvation Service

GRAIN SIZE ANALYSIS FOR

CRUsHELY Rocu Feorz seore - MIX-A

(Specify)

SCS-ENG-130

2-85
PR Rl

Project snd state m\*\\\: R EACHES dl%w JLORPE ProTAcT o Al Arasy T 21T

Destgned at \\kb\m\c_tr By WA U-on
(=)
Q g8 8 8 4 S 3 = 4 S 92 2 o
000t
o -
2 0°$16{.9¢
Slo-oisf.re
= 00S
2 ooy
0508 {21 pos
[47]
u ,m 0oz
@S-35 o9 .
2 b
8 .U ool
— 0°s2] .2 s
)
0ros]| o2 s oS
thn Uh-—.. lll[![, 1 O*
SR oe
A ors2 LH; il =m N
E - -
=1 o-s1 hrse oz
< . e )
o -
Sl s2aben ST S i
s 8 L8/ _ Lﬁ h. oL
// L m
. l . hl
mEISdE = a2 xc Lt
ﬂ/ N N mmm Ll A
& RN N o' T
9¢-2} 88 = AN -
0°c{CLs N [+ M4 -
Sl N NJ =
=
- . —
at-t1 |9t B l 01
. 3 ul
o $8°0 |0z N N
090 |ocw "
z + N $°0
w22y 0 [0 »g m
gog o |ose g0 ¥
osz+0|os# =3
_ z°0
om—”o oo L { df ’
s01-0 fort W 1-0
L 5.20°0 poz S=Et.)
= M, 00
» ¥0*0
w £0°0
s | >
2| 200
v w
w .
zl 2 m 16°0
e m a
i =
gl 500°0
(72 ]
w
ol
=3 I Z00°0 <
wnmil>2 o
8 g 8 8 e 8 8 2 3 g &9 ° =
- [¢1]
IHOI3M AMO AB H3INIJd IN3QN3d _ =




v M

7/%/5r

CPESIE A oF Kock

3-1§-92

G /-

Sy c A b //

MIX- A yrrer copve LOwESl C
Dh) = 2,05 Mm ) s
o =[O e
030 = //3 Moim, 0
Jo"' 5.0
, z 0
P A
C, = e 7.5 ’ 7 4
e U /’D - 17
pta 2 OF (>C}.) C“—/,O < /7 (>q‘)
1 .
Cg * ﬁgﬁ——— . L) z 7;/’&‘ () g
D,’Xpéo 0-9)—/(?;: . ) “thl?o' /:37.-
- (.>.I<3>/ (botoeom ) ¢ N4
SCrREEN SITE Yo Passirne
/)" yer-s |
/ 75 - }f'/
2/4‘ Y bo —
Vz,” So -~ %Cé’
T
4 306 — 50O .
20 - o - It

PL LS




{
i

U.S. Department of Agriculture SCS-ENG-130
Soll Conservation Service : 2-85
GRAIN SIZE ANALYSIS FOR
CRVSHED Rpcie EoR IS ol - MIXE r
: (Specify) ﬂ 2
Project end siate
Destgned ut By s A U-*om.mmkmm
W o o o [=]
2 S 2 3 ~ 2 a < ” & 2 2 o
: 0001
®losis].oc _
W
Q{0°019}=¥2
3 00s
=3 ooy
o-sot |21 S5 oog
« N
w d ocz
mis-zst| «9
a
1 0°SZ| £ ) e e
-0°08| »2 .“ oS
| seanpse 1 o¥
o lllrll.-t.llﬁlll L#l wjjlii 20 Q”
] o*se el 1 ll.l..rr
M 1Y RV e fw, 02
Sl scapan Zr/ -
s'shes A N /n// o1
N ! @
B N m
=1 Si'¥| ¥ // ] /A.ﬂ-.duu“o.m —
f 1 ¢'r ¥
a 11 - [y
NN c'e
9¢-z} 8s r
o-z|ots W 0z ¥
B
gi*1]9te i =
o R /_/ ol
M $8°0 |OZ» 7 J/ "_ ~N
09*c |oce »
< J \ . ©
wa[Ser 0 [OFe o »0Q =
00¢-0|ose eg <
0s2+0 |o9e -l N ] S
, D \ 0
0S1°0 o0t
soL-0jovt H 10
—$520°0 P02
~i 500
m o 0
N w £0°0
a =
g w 200
v w
@ .
= 2 m 100
wl Zija
2|2
S5l= §00°0
[/,
- w
v -
_ wlew
L Lond *, w
i g8 888 & 8 g 3§ 8 8&=2e -° =
] - E
LHO13M ANG A8 ¥3INIJ LNIO¥Id .




Lo 7/ ¢fis 9&%# 3852
DESI 6y O F Lok poccrH ~Mix 5 ¥ I
p)-5
L PrErR cyrve LOWER CunwE

by = 0015 Dso = 4.75

P30 =2.0 D3y~ 19-0

Poo =172 Dyy =05

‘ D, poIS 94.75

Vi ya /

- O . G 257 < =Uun" =27

Ospr0p 007519 Y PTAIS

SCrgen S)LE

a/a PASSIA &

27 /00
/72" 75— 100 7

a G5 757
3/‘-/“ 3o —bv 7
__)/?,“ ' 2 -5 S
#G /o —¢0
# o0

eal o =/D -




M.mm W.v-..wno.m* owm>-.._o¢_w.._.- .wowumzo..ﬂuo
| ’ -
ol onservation Servigs GRAIN SIZE ANALYSIS FOR . 2-8%

MAG TArE B 7 oi 1l

{Specify)
Project snd stets
Deslgned ot By : Date
£ 288 = g8 8 =2 3 ge=
m o'sislaeg 0004
ale-cta].¥2
m... 0os
2 ooy
==10°S0L |21} ooe
i o0z
0
afs-zst] .9
o
Q
o . | oot
=1 0°'SZ] <L el s e e o §
0-0sf «2 o5
g8 ..m.an./,r.;f ”m
21 oszf et ~ . : :
H1 o-s1hes D = 0z
M /: l.......l ..u
Iy (4% Y74 ~ -
™ - !
s o p8/ r-r/ =t - -1} ;
I..!. H
/./ i K mRu
N 3 [VS ]
e B g peemocs -
N N or £
// N o
| 1 ,@ o
Qﬂ. ] OUN Lo
N \ =l
8L L|ste : i Zi
ss°ojozs A ™ \ 0t
a N N
m 09°0]08L» : N..u/ .o Pt
v1{SZr -0 | OFs 3 S, veg =
cog-cfose L, r £0 =i
0s2+0 |09 . ! e |
¥ N 20 ﬂ
osi-0 oot
__V, \
goi-olori 1'0
152040 POZ
~ $0°0
» ¥0°0
— E ™ no.o
] o=
'.\ m goo
» 7
e .
ofo
m = M 10°0
NEHE
S|= $00°0 -
»
E L
Tl
AE 2000 || 2
<
3 2 8 8 2 3 3 2 8 8 22 e =
1HO13M A¥O X8 ¥3NId LIN30M3d { =
)




o i /v
DPESILH OF Rolk ol

MAG Mix TYFPE &

7

SCREEN VR GEEUURS
172" /00 Y,
278 F0-70
Py 20 —60
£30 /O —FO
#2400 O — 12
PL Max = I
UPFER CUr2VE LOuw IR L orZv/E
p/e? = 0,045 Op= ©-60
Dy =~ 0.%50 Dyo = 4. 75
Dys 7= 4136 Dgo = /55
T3 s _
T === . S5 7 = = /7
Cﬁ( o-a‘{f ¢~ Q.Co
R )“ L
cy = (& =P = 0.6 (@& 75)
405 AL L34 \ <, = __".__.-—’ o /37
A0 X 115
//7
S/feve D BE BETWEEN /% 3
~ ] N
o © e o
~ /
Doy % Y, hwer curve




whien 9/7/;/ 9%45" 3e-ir
CPESIbar OF [Eocie My CH // |

S’V/W/WA/ZY DF P75

LIWER CUevE

VIPER CYLE
X A4 - 3/4 ;7
miL. 5 7”7 /.57
MALTIPE B V" "
Mk A ~ 180 %o Pass /1/‘!«'.
mer B /Do Yo Fays LY

mAG Trre 8 Jo0 % pess 4

CDONCLUSIONS

—M)X B Is more onservg five than /X /4/
wWith Eacke, ob §¢.{39T} from 5 1To 3¢ uersug.

7.0 "i'o T3,
— MAG TYPE B has ;”fudofﬂ-,c_,i?—nj 07J’

SCREEN ofp PASSIN G

- Use mIX B (U /00
1Y Vs -~ loO
S ¥ e
- 4]
7 2y - S5
SO 6637 tah ’ 4 /D ~ &V
#7200 O -0




“AM J/L3/41
Odpt RoaAr Covgr

/ 3
The ,C/Acm;; ﬂ?ﬁé specificatiins provide FAe A-ﬁ-'
gredation for voad cover. The Agyragafe Base
@yyre,a,h. Lose 'Caua, - A_Eﬁ) )5 1he Same a5 thert
e‘/ﬂtc:’-ﬁeﬂ/ L. tie Rowed | g2 Kopa/- /nj-vd‘.. /F s
285if5 Speead <n Compactar and a./fprevict 900/
protection o0Ff voad Sew faces 4}:/&:7"‘ ritling //077”;7 )




MATERIALS M J } 6
SECTION 701

cock o aosan FOIL O &M
701.1 GENERAL: N Ronp Cov B

The following specifications set forth the requirements for crushed rock, gravet,
sand, and quarry stone. Samplings and sieve analysis shall be performed in accordance
with ASTM D-75 and ASTM C-136. Sand equivalents shall be determined in
accordance with AASHTO T-176. The liquid limit and plasticity index shall be
determined in accordance with AASHTO T-89 and T-90.

701.2 CRUSHED ROCK AND GRAVEL:

Rock and gravel shail be clean, hard, sound, durable, uniform in quality, and free of
any detrimental quantity of soft, friable, thin, elongated, or laminated pieces,
disintegrated material, organic matter, oil, alkali, or other deleterious substance.

The loss by abrasion in the Los Angeles abrasion machine, determined as prescribed
in ASTM C-131, Grading A, shall not exceed 10 percent, by weight, after 100
revolutions nor 40 percent after 300 revolutions.

701.2.1 Crushed Rock: Crushed rock shall consist of the product obtained by
crushing rock, stone, or gravel so that ar least 5Q percent by weight of aggregate
retained on the No. 4 sieve for % inch or larger maximum sizes, and 50 percent
retained on the No. 8 sieve for maximum sizes less than % inch shall consist of
particles which have at least one rough, angular surface produced by crushing. All
material that will pass a grizzly with bars spaced !5 inches apart, ciear opening, shall
be crushed when producing from the Conracting Agency’s source.

The gradation of crushed rock shall comply with ASTM D-448,

701.2.2 Gravel: Material designated herein as gravel shall be composed eatirely of
particles that are either fully ot pastially rounded and water-wom. Crushed rock
obtained by crushing rock which exceeds ASTM D-448 maximum gradation sizes
may be combined provided it is uniformiy distributed throughout and blended with the
gravel. The quality and gradation requirements shall be as stated i this specification.

e R A

701.3 SAND:

Sand shall be fine granular material produced by the crushing of rock or gravel or
naturally produced by disintegration of rock and shall be sufficiently frec of organic
material, mica, loam, clay, and other deleterious substances to be thoroughly suitable
for the purpose for which it is intended.

T01.3.1 Sand for Asphait Concrete Pavement: Sand for asphalt concrete pave-
ment shall comply with AASHTO M-29 except that grading requirements shall be
deleted and have a minimum sand equivalent of not less than 50 and shail be
non-plastic when tested in accordance with AASHTO T-89 and T-90.

701.3.2 Sand for Portland Cement Concrete, Mortar and Plaster: It shall be
rhc;smughly and uniformly washed and shall be entirely free from oil and deleterious
substances.

The average value of sand equivalent determined on 3 successive samples shall not be
less than 70. No individua) sample shall have a sand equivalent less than 65.

23—
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SECTION 702

T702.2.1 Soundness: The percentage of wear of crushed aggregate to be used
as base will be determined as in Section 701, except that Grading B of ASTM
C-131 shall be used. The percentage of wear of the material shall not exceed
40 after 500 revolutions.

702.2.2 Grading: The aggregate shall be well graded when tested in accord-
ance with ASTM C-138 and C-117. The percentage composition by weight
shall be within the following limits.

TABLE 702 /
Percentage by Weight Passing Sieve

Select Material
Sieve Sizes Aggregate
{Syuare Openings) | Type A Type B Base

. 100
1% 100
1%~ 100

No. 4 38-65
No.8 20-60 20-80 25-60
No. 30 10-40 10-40
No. 200 : 0-12

P.I. MAX, 5 5 *3

*Except as required in Section 312.5 for inverted section and does not apply
to Processed Steel Slag.

702.3 PROCESSED NATURAL MATERIAL:

702.3.1 General; Processed natural materia} shall consist of hard, durabie frag-
ments of stone or gravel and a filler of sand or other finely divided mineral
matter. It shall be free from an excess of soft or disintegrated pieces, alkali,
adobe, vegetable matter, loam, or other deleterious substances.

702.3.2 Pbysical Requirements: When sampled and tested in accordance with
standard test methods, the aggregate shall meet the following requirements:

(A) Percentage of Wear: When tested in accordance with ASTM C-131, the
percentage of wear shall not exceed 40 percent after 500 revolutions.

(B) Plasticity Index: When tested in accordance with AASHTO T-90, the plastic-
ity index shall no be more than 5.

(C} Liquid Limit: When tested in accordance with AASHTO T-89, the liquid
limit shall not be more than 25 percent.

702.3.3 Crushed Material: Crushed material is not tequired, but may be in-
corporated in the finished product.

702.3.4 Grading: The aggregate shall conform to the sieve analysis in this

specfication vxcept that the least dimension of the wmaximvam particle size shall
not exceed % of the compacted thickness of the specified lift being placed,

242—-
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UNITED STATES DEPARTMENT OF AGRICULTURE
S0I1, CONSERVATION SERVICE
ARIZONA STATE OFFICE
ENGINEERING STAFF
PHOENIX, ARIZONA
November 30, 1990

FIELD TRIAL REPORT

Job: Williams-Chandler WPP
Eroject: EMF Reach-3 Bank Erosion 3Study Sites
Location: Maricopa and Pinal Counties, Arizona
Evaluation: Bank Erosiocn Study

BACKGROUND

The East Maricopa Floodway located approximately 20 miles southeast of
Phoenix, Brizona has a capacity of 8,700 CFS and discharges into the Gila
kRiver. The floodway is rocughly 27 miles leong, of which approximately 24
miles is earth lined. The floodway dspth varies from 8 to 11 feet and is
200 feet wide through the lower reachss. It was constructed in 6 reaches.
Reach 1 construction began in 1981 and Reach 6 was completed in 1989.

Rainfall and local runoff have caused jugging and rilling of the 3:1 side
slopes along portions of the floodway. The severity of the bank erosion
varies with the amount of time since construction, diversity of the
existing soils, the design parameters used, and the impacts of the local
drainage areas.

furing the construction of Reach 3, a number ot rain showers occurred which
clearly indicated the need to address the rilling on the slopes. The rilis
initially are an eye sore. They progressively degrade, in some cases
making the 0&M road undrivable. A meodification was written during the
Reach 3 construction to prevent local runoff from getting onto the side
slopes. Subsequent designs for Reaches 4. 5 and 6 specified cross slopes
on the 0&M roads to direct runoff away from the channel banks into an &M
side ditch for collection. Pipe drop inlets were provided to allow the
runoff collected in the side ditch te enter the floodway. These design
changes have decreased the rate of erosion occurring on Reaches 4, 5, and ¢
by isclating the slopes to only direct rainfall.

Jugging and rilling continues to be =z problem as the soils are fine
grained, generally classified as SM and CL. and scme are dispersiva. In
1989, the Arizona design section with technical assistance from the WNTC
Jdesigned and installed six different slope protective measures to evaluate
their effectiveness in reducing or eliminating rill ercsion.

The six measures were installed during Octcber 1989, and a perindic
monitoring program initiated. The purpose of this report is to evaluate
the effectiveness of each after they have been exposed to the elements for
One year. '

ATTACHrENMT A




DESCRIPTION OF APPLIED MEASURES

STUDY SITE HO. I: 3ta. 789+00 to 791+00. Left Barik.

The slope was ripped to approximately 6 inches deep and the loose material
bladed to the toe of the slope tor processing. Approximately 19,000
gallons of water was applied to the material while being removed, for
processing in the stockpile and during replacement on the slope. A seed
mixture consisting of Mediterranean ricegrass, bermuda grass, purple three
awn, and butflegrass was sprayed on the slope using a hydro-mulcher
machine. An erosion control blanket fabricated from straw and coconut
fihers was placed over the seeded slope and anchored with 6-inch staples
and keved into the ground 6 to 12 inches on all four edges.

STUDY SITE NO. 2: Sta. 826+00 to 828+00, Right Bank.

This study site was used as a control section. The earth slope was
restored using similar methods as was used for Site No. 1, except no
further treatment or seeding was done after finish grading of the slope.
This section was compared to the six measures applled at study Sites No. 1
~and No. 3 through No. 7.

STUDY SITE MG. 3: Sta. 828+00 to 830400, Right Bank.

The earth slope for this site was also restored similar to those methods
described above for Study Site No. :. The seed was mixed in the hydro-
mulcher with a soil stabilizing compound and applied to the finished slcpe.

STUDY SITE NG. &: Sta. 830+00 to 832+00, Right Bank.

Gravel material, specified in the contract to be a GW or GW-GM, was placed
by blading onto the undisturbed slope as thin as possible so as to just
£ill the rills. The contractor removed all large shrubbery, primarily
tumbleweed growth, by hand prior to blading the gravel onto the slope.

STUDY SITE NO. 5: Sta. 911+00 to 913+00, Left Bank.

This site was treated similar to site No. & except the site was seaded and
then the specified GW material was placed approximately 3-inches thick on
the slope.

STUDY SITE NO. 6: Sta. 929+00 te 931+00, Pight Bank.

A sand filter {C-33 sand) 3-inches thick and filling the rills was placed
on the slope. The rfilter was then covered with a 3-inch laver or oW
material which had a maximum size of 2-inches.

STUDY SITE NO. 7: Sta. 964+00 to 966+00, Eight Bank.

The specifications required a "well graded sand, gravel, and cobble mixturs
with a maximum size of six inches™. This site was cleared and szeded prior
to placing a 6-inch layer of the 6-inch minus cobbles and gravel on the
slope.




CONSTRUCTION OBSERVATIOHS

Sites 1, 2, and 3 required considerahle effort by the cantractor to restore
the slopes to a freshly cut condition.

3ite 4 was the easiest to construct. The bhlade wés able to travel across
the slope without sliding down.

3ite 5 was more difficult than Site 4. It required two or three times more
effort to place the gravel because of the greater thickness. It was a
difficult task for the contractor to keep the blade from sliding down the
slope while spreading the gravel cover material.

Site 6 was the most difficult to complete of the thres sites designated for
gravel cover. The clean filter material (C-33 sand) could not be spread on
the slope by the blade. The contracter resorted ta stock piling the sand
at the top of the slope and using a loader to back drag the material down
the slope. Uniformity of the sand layer was difficult to achieve, as
numerous passes by the loader were required to spread the sand evenly. The
gravel cover was even more difficult to place than the sand layer. The
blade was again unsuccessful so the loader was used in a similar manner as
was used to place the sand. Hand labor was used as a final step to dress
the slops.

At Site 7 a loader was used to place the material. This type of equipment
is not well suited for placing this kind of material on the slopes.
Uniformity and neatness 4% difficult for the contrastor to achieve. In
retrospect a gradall would have performed the work more efficientiy.

SITE MONITORING PROGRAM

To monitor the effectiveness of the measures 1installed. five site visits
were made to photograph and record thesir condition for a one year period
after construction. FPhotographs were also made for preconstruction and as-
built conditions at each site.

KEESULTS AT ERCH SITE

STUDY SITE NO. L: SEEDING AND EROSION CONTROL BLAMKET.

Prior to construction, the site had rills spaced approximately every 10
teet with depths that varied from 0.2 feet to 1.3 feet., Ar the =nd of the
monitoring period, there were no obvicus rills under the erosion control
matts. The netting that holds the matts together was substantially weaker
because of its exposure to sunlight during the year. There was no evidence
that any of the seeds in the mixture planted had germinated. There was a
uniform growth of tumbleweeds on the slope and it appears from studying ths
before and after photos there are approximately twice as many plants than
before construction. The floodway had flow depths of 1 to 2 feet several
times during the year. The matts remained in their anchored peositicn and
did not show any signs of distress from these flows.




STUDY SITE NO. 2: CONTROL SECTION-RESTORED SLOPE.

The rill spacing on the slope before restoration was 3 to & feet apart and
their depths ranged from 0.5 to 1.8 feet. At the end of the monitoring
period the rill spacing was similar to those before construction and the
depths varied from 0.2 to .7 feet. The condition of this site indicates
that sufficient rainfall occurred during the monitoring period to test the
applied measures.

STUDY SITE NO. 3: SEEDING AND TACKIFIER.

The rill spacing before restoration was approximately 8§ feet and the depths
ranged from 0.6 to 3.3 feet. At the end of the study period there were no
continuous rills from the top to the toe of the slope. Erosion had
started, generally beginning at the middle of the slope with rills 4 to 6
feet long and 0.2 feet deep. There was no indication of any seed
germination at the site. The tumbleweed growth is approximately twice as
dense as the adjacent site Ne. 2. The tackifier sprayed on the slope is
still visible, but is discontinuous due to rills and other irregularities
in the slope. BAdditional wear of the tackifier on the surface could he
seen at the toe of the slope where the occasional flows reached a depth of
1 to 2 feet.

STUDY SITE NO. 4: EXISTING RILLS FILLED WITH GRAVEL

The prestudy slope at this site had rills spaced at approximately 5 feet
intervals, with depths varying from 0.3 to 1.1 feet. During the monitoring
period no.rills have developed. There are a couple of jug holes in the O&M
road. The tumbleweed growth is substantially denser than at the adjacent
sites. The cover material remained stable during the low flows and has a
thin layer of sediment build up at the toe of the slope.

STUDY SITE NO. S: SEEDING AND GRAVEL 3-INCHES DEEP.

The prestudy slope had rills spaced at approximately & fest intsrvals with
depths varying from 0.3 to 2.6 feet. The slope did have an arsa cf
significant erosion having a rounded "bad lands"” appearance. After the
monitoring period, there is no rilling on the slope.  There is a sparse
stand of dormant grass that may be the Mediterranean Rice Grass in the sesd
mixture that was seeded at sites 1, 3, 5, and 7. The site has at least
eight different species of plants growing, but only one of the eight comes
from the four types in the seed mix. The toe of the slope is in good
condition, ne displacement of cover material is evident.

STUDY SITE NO. 6: 3-INCH SAND FILTER AND 3-INCH GRAVEL COVER.

Rill spacing prior tc construction was 2 to 3 feet with depths varyving trom
0.3 to 2.2 feet. There was very little tumblewead growth on the slope
prior to construction. There is an increase in tumbleweeds arfter the tirst
vear and a few short rills less than 0.1 feet deep have developed. There iz
gopher activity prevalent along the toe of the slope at this site. There
is no evidence of material displacement along the toe due to the minor
channel flows.




STUDY SITE No. 7: SEEDING AND 6-INCH LAYER OF COBBLES.

The rill spacing prior to construction was approximately 2 feet having
depths that varied from 0.3 to 3 feet. There is a significant increase of
native plant growth through the cobbles. Buffelgrass. one of the four
species seeded, was growing at the site. The rock-at the toe of the slope
is fairly well silted in from the channel flows.

SUMMARY OF SITES

L table rating the sites relative to each other is shown helow. In
general, sites & and 5 are considered the best solution for correcting the
existing rills and controlling future rilling action. The other sites were
considered less desirable for the following reasons.

The Site No. 1 treatment is expensive and relies upon vegetation to
eventually control erosion. Vegetation that is dense enough to control
erosion on the slopes would require irrigation to survive.

The Site No. 3 treatment requires substantial earthwork to repair the

slopes prior to the application of a tackifier. The tackifier has a

. limited 1ife and rilling was recurring before the treatment was one year
old.

The Site No. & treatment was the most expensive to install. There may be
some advantages from the sand filter that are not yet evident, especially
when placed on dispersive soils, This treatment would be difficult to
maintain if slope probhlems developed. - Heavy maintenance equipment such as
a blade can not be driven across the slope because of displacing and mixing
of the layered material.

Site No. 7 was also expensive to construct. Maintenance is a potential
problem as vehicles can not traverse the material.

STUDY  EST CO3T  RILLING RELATIVE MAINTENANCE MODIFIABLE
SITE PER MILE  CONTROLLED CONSTRUCTABILITY AT LATER DATE

1 $190.000  PRRTIAL * t *

3 $110,000 RO * * 4

4 $ 85,000  YES3 EASY EASY EASY

5 $170,000  YES MODERATE MODERATE MUDERATE

) $130.000 YES DIFFICULT EIFFICULT DIFFICULT

[

$230.000  YES - DIFFICULT DIFFICULT DIFFICULT

* Sites 1 and 3 not evaluated further because rilling not controlled.




CONCLUSTON

The study indicates Sites MNo. 4 and 5 were the mast successful of the six
treatments applied. The major difference between Site No. & and Site No. 5
is that 3ite No. 5 has approximately thres times more gravel material than
tto. 4. This difference in the quantity of material required was due to ths
greater rill erosion and thicker finished laver required at Site N, 5.

The treatment at Site No. 4 could be appiied to both sides of the channel
ter less than $100,000 per mile of floodway. 3everely eroded areas could
receive a heavier treatment and/or can be easily added to by a maintenance
program at a later date. The thin gravel layers also act as a durable
mulch material improving vegetation on the slopes. Past experience using
pitrun sand and gravel mixtures at other locations of the floodway has alsc
produced excellent results for controlling rill erosion. The intent of the
gravel 1s to protect the slope from direct rainfall, not concentrated
flows. It is important that accumulated surface waters be entered into tlhe
fleodway by suitable side inlets.

The result of this limited study is that a thin gravel layer bladed over

the existing slope is an economical and practical seolution to correct
existing rills and to control future rilling on the floodway slopes.

@/ - ﬁ,%«;ﬁ% = yeys

/@&{tted by: JOHN M. HEXRINGTON, State Design Engineer
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE '
Albuquergue, New Mexico

GUIDE FOR PLANNING MULCHING

by
William W. Fuller

One of the best mulches to control erosion and to insure
vegetative establishment is rock, of any size (preferably at
least 0.5 inches in diameter and as long as it is not appli-
ed so thickly that no seed or light can get to the gqround).
It should be remembered, that in New Mexico many areas re-
ceive inadequate rainfall to insure sufficient vegetation to
control erosion. A rock mulch, with approximately 80-100%
ground cover, will reduce erosion to insignificant amounts,
provide excellent protection for germinating seedlings, and
is often cost comparable to vegetative mulching which re-
quires tucking or tacking. The rock will also last
indefinitely with total erosion control while vegetative
mulches soon deteriorate.

The standard method for determining 80% ground cover is to
use a tape. At several random locations, stretch it out and
check at the foot marks. If at least 8 out of 10 points
falls on a rock, then 80% ground cover has been achieved. If
less than 8 out of 10 points falls on a rock, additional
amounts should be added until the minimum required is
reached.

The choice of mulch material should be determined by the
site characteristics, the availability of mulch material,
the planned use of the site after vegetation establishment,
cost, and effectiveness. Generally grass hay or straw is
very effective for short-term protection and is cost com-
petitive. It is important when using grass or straw which
is to be tucked, to insure that the soil is loosened to at
least a four inch depth. The hay should be anchored into
the soil at least two inches. As the slope steepens, the
ability of grass or hay mulch to prevent water erosion
decreases, particularly on longer slopes. Chemical soil
binders have not been effective in New Mexico, either in
preventing erosion or in successfully establishing stands of
vegetation.

Wood chips have been effective. However bark, which is nor-
mally much lighter than the wood chips, has a tendency to
blow off of an exposed site, or if the area is subject to




d ~overland flow, they float readily. Excelsior blankets or
jute netting are effective but they are costly. The excel-
sior blankets also can cause a problem where there are large
numbers of Russian thistles. As the dead weeds roll across
the matting, they catch in the excelsior, which is strong
enough to hold them fast. If the installation also happens
to be in an area with considerable blowing dust, the
thistles catch the dust and the entire installation can be
buried several inches deep in the dust deposits. This
effectively negates any seeding which has been done since
the seed are buried too deeply to emerge. Other mulches may
also catch windblown dust but not to the extent of the
thistles. In urban areas where esthetics are a considera-

. tion, the mass of accumulated thistles is also unsightly as

well as being a fire hazard.

Farm by-products such as cotton burs, aged manure, and corn
or sorghum stalks are all satisfactory mulches when adegquate
amounts are applied.

There are presently several types of plastic mulches on the_
market. Most are satisfactory, if they are properly instal-
led. The plastic mulches normally dagrade very slowly.

Most are used along the edges or in the bottom of channels
where fast flowing water could cause scouring rather than as
simple "ground covers”.

Enkamat’ , an extruded nylon mesh which resembles a kitchen
scouring pad, needs to be covered with soil to the depth of
the mat to function properly. When left exposed on the
surface, its stiffness allows water erosion to form rills
beneath the mat, and stiff-stalked weeds will lift the mat
off of the ground. Rilling beneath the mat can also be a
problem with the excelsior matting if it is not properly
stapled down.

Nearly any material which protects the soil surface from the
effects of wind and water erosion is generally beneficial
for seedling establishment. However, placement of seed at
the proper depth, and providing a good soil-seed contact,
followed by mulching is nearly always more successful than
using methods which mix the seed and the mulch (hydro-
mulching). When the seed is mixed with the mulch, it often
ends up suspended above the soil surface and upon germina-
ting the rootlet fails to reach soil before it dries out and
dies. Also, small showers may moisten the mulch material
sufficiently for the seed to germinate and yet the soil does
not have adequate moisture available to sustain the newly
germinated seedling. It is much preferred to hydroseed
first, and then apply the hydromulch. When only water and
seed are used initially, soil-seed contact is more likely to
occur, and then the mulch ends up on top of the seed to




provide the needed protection."If the area is subject to
overland water flow, some hydromulches also have a tendency
to float away from the site. , :

1/ The use of product names in this publication does not
constitute an endorsement.




