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PROJECT: East Naricopa Flaodway 

LOCATION: Pinal and Maricopa county 

AUTHORITY: Public Law 566 

PHASE: Preliminary Design 

DESCRIPTION OF THE JOB ...................... 

EMF Reaches 2 and 3 comprise approximately 9 miles ef the 27 mile long East 
,.:m Naricopd Floodway. The earth lined pvrtion of these channel reaches vary 
.;,.., :.:,:, 

, . ., . . ,  3 in depth from 10.5 feet to 13 feet, having a bottom width of 200 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 and 3, the decision was made to leave the 
channel slopes barf and monitor erosion for future determination of slaps 
protection. Subsequent rainfall has caused jugging and rilling on the OLM 
roads and side slopes cuf the channel. In some cases, the rills are severe 
enough that the O&M road can not be used. Areas where the soil exhibits 
dispersive properties are also prevalent. During construction of Reaches 5 
and 6, soils were specifically monitered for dispersion and appropriate 
measures applied. 

The design limits for this project start at flnodway station ?43+00 (the 
beginning of Reach 3)  through station 1189+00 (the downstream end of the 
concrete chute in Reach 2 ) .  The channel slopes from station 1189+00 to the 
outlet at the Gila River will be prctected under a separate contract 
already designed. 

The project consists of repairing the existing rills and protecting the 
channel banks and maintenance roads from erosion by applying a gravel 
cover. Gravel road surfacing will be compacted to approximately 4 inches 
thick. Rills and jug holes csn the slopes will be filled with gravel and 
gravel cover placed on  the slopes. It will be spread to a maximum 
thickness of approximately 2 to 2 1 / 2  inches and wili be uncompacted. a,.. . , .  :, 



The objective of the proposed work is ta repair and tc. protect the banks 
from development of rills and jug holes caused by direct rainfall, and to 
reduce erasion caused by stream flow across side inlets. The cover for the 
OtM roads must be adequate to support maintenance traffic, and shc~uld match 
othei- similar covering already 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. Same 
of the side inlets in Reach ? need to be modified to reduce headcutting. 

WSIS FOR DESIGN 

1. Field Trial Report, EMF Reach - 3 Bank Erosion Study Sites November 
30, 1990. 

2. Chapter 6, Stability Design, TH-25, SCS, October 1977. 

DISCUSSION - SLOPE PROTECTION ............................. 

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

The application of gravel to the channel slopes to act as a protective 
cover aiso requires that the finished gravel surface be resistant to 
erosion from flow in the channel. Various gradations were analyzed for 
stability against tractive stress under design flew conditions. 

E~perience has also shown that a thin layer (less than 3-inches) of gravel 
cover sct as an excellent mulch material. The gravel slows rainfall runoff 
and allows more time for percolation into the soil and retains the moisture 
in the soil longer. The gravel also collects fines which establishes an 
excel lent seed bed for desirable plant growth, 

- 
Ihe specification for road surfacing for OLN roads is similar to the one 
written for the repair af Reaches 1 & 2. The gradation for that material 
was based an the Maricapa Association of Governments (RAG) s~ecifications 
For ag~regate base. The same gradation and materials test~ng requirements 
were used herein under the SC3 specification for gravel road surfacing. 

The condition of the maintenance roads at present is that there are rills, 
jug hoies and other rough features. Heavily loaded trucks carrying 
construction materials could damage the roads at these bumps. The 
specifications require that the gravel road surfacing materials be placed 
on the road before beina used as a haul road for other materials. and that 
the cccntractccr maintain all in gead condi tion during the cc-nstruction 
cet-iod. 



Some'of the side inlets located in Reach 2 have active headcuts working off 
of the right of way. This area is between floadway stations 1004+150 and 
lObb+00. The O&M road grade between inlets will be raised and the 
affected inlets will he modified to reduce headcutting. 

The application rate of aravel caver is specified at 12 trhns of cover per 
1000 square feet of channel slope. The application rate includes filling 
the rills and spreading the remaining gravel unifarmly over the slopes. 

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

The major hydraulic parameters from the original channel design are as 
follows: 

0 = 8700 cfs 

v = 4.2 ft/Sec (maximum) 

A stability analysis, based on the tractive stress prcrcedure in TR-25, was 
performed to determine how the gravel caver wcnuld resist erasinn. Factor; 
of safety were calculated for allowable tractive stress versus actual 
tractive stress on a range ef gravel D75 values. A gravel mix was designed 
for a factor of safety of at least 2.5. 

FOUNDATION AND/OR EMBANKMENT DESIGN ................................... 

Grading of rills would result in loose material filling the bottom of the 
rills, creating uncompacted zones prone to settle and the formation cff new 
rills. Therefore, the road and slopes will not he graded before placement 
of gravel road surfacing or gravel cover. The rills will be filled with 
gravel and the remaining required gravel will be spread svenlv over the 
surface. Where gravel placement by equipment is allowed, vegetation which 
will interfere with placement shall be removed. Otherwise, Gravel will b? 
placed by hand to protect existing plants. 

STRUCTURAL DESIGN ----------------- 

Structural designs were not necessary for this project. Cutoff walls at 
the side inlets were extended to reduce erosion. As these extensions a;-e 
excavated into the earth, number 4 reinforcing bars were called for crack 
cmitrol . 



The construction of gravel road surfacing and gravel cover on the slopes 
will have a positive impact on the visual aspects of the channel. Hilling 
that has occurred on the channel bank5 will be reduced. The gravel cover 
on the O&M roads will reduce dust produced by maintenance vehicles 
traveling on them. 

Reach 2 was seeded during a contract issued in 1985. Plant growth was 
marginally successful on the channel slopes. There is, hcwever, an area 
where the plants have done quite well, and hand placement of the gravel was 
specified for this area. 

No impact on the conservation of biological or water resources is 
predicted. Water will be used to abate potential dust qenerated by 
constrvctian activities. 

CONSTRUCTION DRAWINGS ..................... 
Driginal construction drawings for Reach ? and Reach 3 were used to provide 
basic drafting information for the required drawings. The CADD system was 
used to produce and store the drawings using Versacad software, version 
5.4 .  

~P_gC_~5.gfi~~D_I\IS 

The cnnstruction specifications were prepared usinq the a~~ropriate . . . ,  . 
sections from NEH-20, and no special written specifications were required. 

HID ------------ SCHEDULE 

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

Most uf the work involves the use ef aggregate material which is available 
within about 5 miles, near the Gila River. The materials for constructic:i 
are relatively simple, en little special preparation should be required to 
construct them. The project is of reasonable size so that little economy 
of scale is likely ta result fram an increase in the srape of work. Nn 
seasonal variation is espected. 

CP_N_s_S_&QLI5.b% SCHEDULE 

The construction period was based on an assumed production rate of 432 
cubic yards (32 truck loads, or 16 truck loads per bank with a truck 
unloading every 30 minutes) per day of gravel placement. The preliminary 
estimate of performance time is four to five months. 

V *  



In general, the new improvements are expected tw red~lce maintenance 
requirements in the channel. 

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

A precanstructicen conference should be held tn assure that the contractor 
understands the limits af cnnstructien and the proper application of the 
gravel layers. 

by: William Mcfei-rin, Civil Engineer 

0 
State Conservation Engineer 
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UNITED STATES DEPARlXENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
ARIZONA STATE OFFICE 
ENGINEERING STAFF 
PHOENIX, ARIZONA 
November 30. 1990 

FIELD TRIAL REPFJRT 

Job: Williams-Chandler WPP 
Project :  EMF Reach-3 Banl: Erosion Study S i t e s  

Location: Maricopa and Pinal  Counties, Arizona 
Evaluation: Bank Erosion Study 

The East  Maricopa Floodway located  approximately 20 miles southe3st  of 
Phoenix, Arizona has a capaci ty  of 8.700 CFS and discharges i n t o  t h e  Gila 
River. The floodway is roughly 2 7  miles long, of which approximately 24 
miles is e a r t h  l ined.  The floodway depth va r i e s  from 8 t o  11 f e e t  and i s  
200 f e e t  vide through the  lower reaches. I t  was constructed i n  6 reaches.  
Reach 1 construct ion began i n  1981 Reach 6 was completed i n  1989. 

' 3  Rainfa l l  and loca l  runoff have caused jugging and r i l l i n g  of the 1:l s i d e  
.:::a .,,.. .,. slopes along port ions of t h e  floodway. 'Ille s e v e r i t y  of t h e  bank e ros ion  

var ies  with the  amount of time s ince  scnstruct ion,  d i v e r s i t y  of the  
ex i s t ing  s o i l s ,  the  design parameters used. and the impacts of the  l o c a l  
drainage areas .  

During the  construct ion cf Reach 3 ,  a number o t  r a i n  showers occurred which 
c l e a r l y  indicated the need t o  address the r i l l i n g  on the slopes.  The rills 
i n i t i a l l y  a r e  an eye sore.  They progressively 'degrade, in some cases 
making t h e  OM road undrivable. A mo.jification was wr i t t en  during t h e  
Reach 3 construct ion t o  prevent l o c a l  runoff from get t ing  onto t h e  s i d e  
slopes.  Subsequent designs f o r  Reaches 4 .  5 and 6 spec i f i ed  cross  s lopes  
on t h e  O&M roads t o  d i r e c t  runoff away from t h e  channel banks i n t o  an G&M 
s i d e  d i t c h  f o r  col lec t ion .  Pipe drop i n l e t s  were provided t o  a l l sw t h e  
runoff col lec ted  i n  the s i d e  d i t c h  tc.  en ter  t h e  floodway. These.design 
changes have decreased t h e  r a t e  of erosion occurring on Reaches 4. 5, and b 

by isg:,lating t h e  slopes t o  only dire;t  r a i n f a l l .  

Jugging and r i l l i n g  continues t o  be i prnblem a s  the s o i l s  a r e  f ine  
grained. general ly c l a s s i f i e d  as SM id CL. and sc.me a r e  d ispers ive .  I n  
1984. t h e  Arizona design s e c t i o n  w i t h  technical  ass is tance  from che IJNTf3 
,designed and i n s t a l l e d  s i x  d i f f e r e n t  slope protec t ive  measures t c  evaluate  
t h e i r  e f fec t iveness  i n  reducing o r  eiiminating rill erosion. 

The s i x  measures were i n s t a l l e d  during Octcber l98P. and a pe r i sd ic  
monitoring program i n i t i a t e d .  The purpose of t h i s  repor t  is t o  eva lua te  
the  ef fec t iveness  of each a f t e r  they have been exposed t o  ths eiements f o l  
one year .  



DESCRIPTION OF APPLIECt MEASURES 

STUDY SITE CIO. 1: Sta .  789+00 t o  791t00. L e f t  Bank. 

The s lope  was r ipped t o  approximately 6 inches deep and the  loose ma te r i a l  
bladed t o  t h e  t o e  of t h e  s lope  f o r  processing. Approximately 19.000 
ga l lons  of water was appl ied  t o  the  mater ia l  while  being removed. for 
processing i n  the  s tockp i l e  and during replacement on the  slope. A seed  
mixture cons is t ing  of Mediterranean r i c e g r a s s ,  bermuda grass ,  purple t h r e e  
awn, and buf f l eg ras s  was sprayed on t h e  s lope  us ing  a hydm-mblcher 
machine. An eros ion  con t ro l  blanket  f ab r i ca t ed  from straw and coconut 
f i b e r s  was placed over t h e  seeded slope and anchored with 6-inch s t a p l e s  
and keyed i n t o  t h e  ground 6 t o  12 inches on a l l  four  edges. 

STUDY SITE NO. 2: S t a .  826+00 t o  828t00, Right  Bank. 

This  s tudy s i t e  was used a s  a cont ro l  sec t ion .  The e a r t h  slope was 
r e s to red  using s i m i l a r  methods as was used f o r  S i t e  No. 1, except no 
f u r t h e r  t reatment  o r  seeding was done a f t e r  f i n i s h  grading of the  s lope .  
This s ec t ion  was compared t o  t h e  s i x  measures appl ied  a t  study S i t e s  No. 1 
and No. 3 through No. 7 .  

STUDY SITE CIil. 3 :  Sta .  328t00 t o  830t00. E igh t  Bank. 

<< 
The e a r t h  s lope  f o r  t h i s  site was a l s o . r e s t o r e d  s i m i l a r  t o  those methods 

el described above f o r  Study S i t e  No. I. The seed  was mixed i n  the hydro- 
mulcher with a s o i l  s t a b i l i z i n g  compound. and appl ied  t o  the  f in ished  slcbpe. 

STUDY SITE NO. 4:  Sta .  830t00 t o  832t00, Right  Bank. 

Gravel ma te r i a l ,  spec i f i ed  i n  t h e  con t rac t  t o  be a GW o r  W-GM, was placed 
by blading onto t h e  undisturbed slope a s  t h i n  a s  poss ib le  so as  t o  j u s t  
f i l l  t h e  r i l l s .  The con t rac to r  removed a l l  l a r g e  shrubbery, pr imari ly 
tumbleweed growth, by hand p r i o r  t o  blading t h e  gravel  onto the s lope .  

STUDY SITE NO. 5: S t a .  C l l l t O O  t o  913t00, L e f t  Bank. 

This s i t e  was t r e a t e d  s i m i l a r  t o  s i t e  No. 4 except  the  s i t e  r'as seeded and 
then  t h e  s p e c i f i e d  GW ma te r i a l  was placed approximately 3-inches t h i c k  on 
t h e  s lope .  
STULIY SITE NO. 6: S t a .  929+00 t o  931t00, F igh t  Bank. 

A sand f i l t e r  (C-33 sand) 3-inches th i ck  and f i l l i n g  the  r i l l s  vas placed 
$on the  s lope.  The t i l t e r  w a s  then covered wi th  a > - inch  layer o r  13 
mater ia l  which had a maximum s i z e  of 2-inches. 

STUDY SITE NI:). 7 :  S t a .  964tciC1 t o  966t00. P.ight Bank. 

The spec i f i ca t ions  requi red  a "well graded sand,  gravel ,  and cotb le  mixture 
w i t h  a rnaximun s i z e  of s i x  inches".  This s i te  was cleared and see.lted p r i o r  

.. t o  placing a 6-inch l a y e r  of t h e  6-inch minus cobbles and gravel en t h e  
s lope .  



CONSTRUCTION 9BSERVATIilNS 

S i t e s  1. 2, and 3 required considerable effax-t by the  cont rac tor  t o  r e s t o r e  
the  s lopes  t o  a f r e s h l y  c u t  condition. 

S i t e  $ was the  e a s i e s t  t o  cons t ruc t .  The blade was able  t o  t r a v e l  a c r o s s  
the  s lope  without s l i d i n g  down. 

S i t e  5 was more d i f f i c u l t  than S i t e  4. I t  requi red  two o r  three  times more 
e f f o r t  t o  place the  gravel  because of the  g rea te r  thickness.  I t  was a 
d i f f i c u l t  t a sk  f o r  t h e  con t rac to r  t o  keep t h e  blade from s l i d i n g  d o ~ m  t h e  
s lope  while spreading t h e  gravel  cover mater ia l .  

S i t e  6 was the  most d i f f i c u l t  t o  complete of the  three  s i t e s  des igni ted  f o r  
gravel  cover. The c l ean  f i l t e r  material  (C-33 sand) could not be spread  on 
the  s lope  by the  blade. The cont rac tor  r e so r t ed  t o  s tock  p i l ing  t h e  sand 
a t  t h e  t o p  of the  s lope  and us ing  a loader t o  back drag the  mater ia l  d3wn 
the  s lope.  Uniformity of t h e  sand layer  was d i f f i c u l t  t o  achieve. a s  
numerous passes by the loader  were required t o  spread the  sand evenly. The 
gravel cover was even more d i f f i c u l t  t o  place than t h e  sand layer .  The 
blade was again unsuccessful so  the  loader was used i n  a s imi la r  manner a s  
was used t o  place the  sand. Hand labor was used a s  a f i n a l  s t e p  t o  d r e s s  
the  s lope.  

A t  S i t e  7 a loader orss used t o  place the materi.31. This type or equipment 
i s  no t  well  su i t ed  f o r  placing this kind of ma te r i a l  on the  s lopss .  
Uniformity and neatness d i f f i c u l t  fo r  the  con t rac to r  t o  achieve. I n  
r e t r o s p e c t  a gradal l  would have performed the  work more e f f i c i s n t l y .  

SITE MONITORING PRI3GW.M 

To monitor the  e t f ec t iveness  of the  measures i n s t a l l e d .  f ive  s i t e  v i s i t s  
were made t o  photograph and record t h e i r  condit ion f ~ r  a one year per iod  
a f t e r  construct ion.  Photographs were a l so  made t o r  preconstruct ian and as -  
b u i l t  conditions a t  each site.  

RESULTS AT EF.I.'H SITE 

STUDY SITE NO. I: SEEDING AND EROSI~:jN CONTROL BLAbniET. 

P r i o r  t o  construct ion,  the  s i t e  had rills spaced approximateiy every 10 
feet with depths t h a t  varied from 0 . 2  t e e t  t:, 1 . 3  f e s t .  A t  the end #of t h e  
monitoring period. t h e r e  were no obvious r i l ls  under the  erosion c o n t r o l  
matts.  The ne t t ing  t h a t  holds the  matts together  was subs tan t i a i ly  weaker 
because of i ts  exposure t o  sun l igh t  during t h e  year.  There was ns evidence 
t h a t  any of the seeds i n  the  mixture planted had g5rrninated. Th5re was a 
uniform growth of tumbleweeds on the slope and it appears frsm studying the  
before and a f t e r  photos the re  a r e  approximately twice 3s many pl int- i  t han  
before construct ion.  The floodway had flow depths of 1 t o  2 f e e t  s e v e r a l  
times during the  year. The matts  remained i n  t h e i r  snchored p c ~ s i t i s n  and 
d id  not  show any s igns  of d i s t r e s s  ir .z*m these fli-ws. 



,$;,',"., STUDY SITE NO. 2: CONTROL SECTION-TcESTwRED SLOPE. 
s th, @D 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 en? of the monitoring 
period the rill spacing was similar to those before construction and the 
depths varied from 0.2 to u.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 rlll spacing before restoration was approximately 8 feet a d  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 No. 2.  The tackifier sprayed on the slope is 
still visible, but is discontinuous due to rills and other irregularities 
in the slope. Additional wear of the tackifier on the surface could be 
seen at the toe of the slope where the occasional flows reached a depth of 
1 ta 2 faet. 

STUUf SITE NCI. 4 :  EXISTING RILLS FILLED WITH GiUiV'EL 

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 monitorinz 
period norills have developed. There are a couple of jug holes in the 0&3j 
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. 5: SEEDING AND GRAVEL 3-INCHES DEEP. 

The prestudy slope had rills spaced at approximately 6 feet intal-~als with 
depths varying from 0 . 3  to 2.6 feet. The slope did have an area of 
significant erosion having a rounded "bad lands" appearance. After the 
monitoring period, there is no rilling on the slope. There is 3 sparse 
stand of dormant grass that may be the Mediterranean Rice Grass in the seed 
mixture that was seeded at sites 1. 3. 5 ,  and 7. The site has at laast 
eight different species of plants growing. hut only one of the eight come3 
from the four types in the seed mix. The toe of the slope is in good 
condition, no displacement of cover material is evident. 

STUDY SITE NO. 6: 3-INCH SA* FILTER AND 3- INCH GRAVEL 120VEfl. 

Kill spacing prior to construction was 2 to 3 teet with dapths ;7?irp~ng trsrr. 
0.3 to 2.2 feet. There was very little tumblewesd growth on tne slaps 
prior to construction. There is an increase in tumbleweeds aiter the tirjt 
year and a few short rills less than 0.1 feet deep have deve1ope.l. There is 
gopher activity prevalent along the toe of the slope at this slte. There - is no evidence of material dis~lacement along the toe due to the minor 

@ ;f) channel flows. 
,$p; 



..~~rltm STUDY SITE bi0. 7: SEEIjINl: AND b-INCH LAYER OF COBBLES. 

The rill spacing p r i o r  t o  construct ion was approximately 2 fee? having 
.depths t h a t  var ied  from 11.5 t o  3 fee t .  There is a s ign i f i can t  increase  of 
na t ive  'p lant  growth through t h e  cobbles. Buffelgrass. one of the  four  
species  seeded. was growing 3t the  s i t e .  The rock a t  the  toe .ci the  slope 
i s  f a i r l y  w e l l  s i l t e d  i n  from the  channel flows. 

S W Y  OF SITES 

A t a b l e  r a t i n z  t h e  s i t e s  r e l a t i v e  t o  each o the r  i s  shown below. In 
general ,  s i t e s  4 and 5 a r e  considered t h e  b e s t  so lu t ion  f o r  correc t ing  the  
e x i s t i n g  rills and contro l l ing  fu tu re  r i l l i n g  ac t ion .  The other sites were 
considered less des i rable  f o r  the following reasons. 

The S i t e  No. 1 treatment is expensive and relies upon vegetation t o  
eventual ly  cont ro l  erosion. Vegetation t h a t  is dense enough t o  cont ro l  
erosion on t h e  slopes would requi re  i r r i g a t i o n  t o  survive. 

The S i t e  No. 3 treatment requi res  subs tan t i a l  earthwork t o  r epa i r  t h e  
slopes p r i o r  t o  the appl ica t ion  of a, t a c k i f i e r .  The t a c k i f i e r  has a  
l imi ted  l i f e  and r i l l i n g  was recurring before t h e  treatment was one year  
o ld .  

,.:ti$??:, 
The S i t e  No. 6 treatment was the  most expensive to i n s t a l l .  There may be 

,.!.::.:. .:. some advantages from t h e  sand f i l t e r  t h a t  a r e  not  y e t  evident ,  e s p e c i a l l y  e) when placed i'n d ispers ive  s o i l s .  This t re l tment  would be d i f f i c u l t  t o  
maintain i f  slope problems developed. Heavy maintenance equipment such as 
a blade can not  be driven atzzoss the  slope because of displacing and mixing 
of t h e  layered mater ia l .  

S i t e  No. 7 :?as a l s o  expensive t o  cons t ruct .  Maintenance is a pc,tent ial  
problem a s  vehic les  can nut  t raverse  the  mater ia l .  

STUDY EST COST RILLING RELATIVE t4AINTENANCE btODIFIABLE 
SITE PER MILE CDhITRilLLE[~ CONSTRVCTABILITY AT LATER DUTE 
-.-------.------------------------------------------.-------------.-------- 

L $190.000 PARTIAL h t v. 

3 $110.000 NO * t. & 

% $ 85.000 YES EASY EASY EAST; 
5 $170.000 YES MISDEKATE MODEFATE MwDERATE 
6 $230.1j00 YES [I IFF1 CrJLT ifIFFIf~IJLT LlI FF1f:UI.T 
i $230.000 YES DIFFII:UL?' DIFFICULT DIFFICULT 

* S i t e s  1 and 3 not evaluated fu r the r  because r i l l i n g  not control led.  



CONCLUS 11:tbI 

The study indica tes  S i t e s  No. 4 and 5 ware the m - z ~ s t  successful o t  th* s i x  
treatments applied. The major d i f ference  between S i t e  No. 4 and S i t e  No. 5 
i s  t h a t  S i t e  !to. 5 has approximately three times more gravel mater ia l  than 
tlo. 4. This d i f ference  i n  t h e  quan t i ty  o t  material  required was Jlle t o  the 
grea ter  rill erosion and t h i c k e r  f in ished layer  required a t  S i t e  No. 5. 
The treatment a t  S i t e  No. 4 could be applied t o  both s ides  of the channel 
Ec-r l e s s  than $100,000 per m i l e  o f  floodway. Severely eroded areas  could 
receive a heavier treatment and/or can be e a s i l y  added t o  by a maintenance 
prcgram a t  3 l a t e r  da te .  The t h i n  gravel layers  a l s o  act as a durable  
mulch mater ia l  improving vegeta t ion  on the slopes.  Pas t  experience us ing 
pi trun sand and gravel mixtures a t  o ther  1ocati.sns .>t the floo?w.iy has al3.r 
produced excel lent  r e s u l t s  f o r  con t ro l l ing  rill erosion. The i n t e n t  of t h e  
gravel is t o  protec t  the  s lope  from d i r e c t  r a i n f a l l ,  not  koncentrsted 
flows. I t  i s  important t h a t  accumulated surface waters be entered i n t o  t l i i  
flocjway by s u i t a b l e  s ide  i n l e t s .  

The r e s u l t  of t h i s  l imi ted  s tudy is t h a t  a t h i n  gravel  layer  bladed over 
the e x i s t i n g  slope is an economical and prac t ica l  so lu t ion  t o  co r rec t  
ex i s t ing  rills and t o  cont ro l  f u t u r e  r i l l i n g  on t h e  floodway slopes.  

/.-?-%/99 
INGTON, S ta te  Design Engineer 
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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 ground). 
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 



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 adequate 
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 coversw. 

1 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. 

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


