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PREFACE

The United Statss Department of Agriculture, Soil Cocnservation Service (SCS),
at the request of the Departxent of the Navy, Pacific Division Naval
Facilities Engineering Command, conductz2d a2 preliminazy reccnnzissance of
the island of Xzhoolawe in November, 1978. Recommenczations were presanted
to the Navy after the review - that a conservation program be developed and
implemented on the island, and that unique techniques not necessarily
reflected in the SCS Technical Guide be utilized to Zit the umusual condi-
tions found on Xahoolawe.

On February 6, 1979, a cooperative agresment for the development of a

- - - ¥ -
conservaticn program for XKahoolawe was signed between the Navy zand the
Soil Conservation Service.

This plan is the result of that agreement.
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PLAN SUMMARY

This plan prescribes conservation treatament needed to reduce erosion and
create more favorable conditions for re-establishing vegetation on approx-
imately 10,000 aczes of bar—en, eroding land on Xzhoolawe.

Erosion problems in this area are complex. Overgrazing by fsrzl goats and
sheep, since their introduction in the late 1700's, has reduced vegetation
to a point that combined wind and watsr erosion have exraoded most of the arez
down to bare red parsnt materizl (saprolite). Thais, in combinztion wich che
constant wind and intsrmittent, intense rainfall and existing land use, has
created an environment that restricts naturzl re-estzblishment of vegetation.

Earliexr cooperative efforts between the U.S. Navy, the U.S. Soil Conservation
Service, and the Hawaii State Division of Forest =7 supported by the U.S.
Forest Service have resulted in the development of some tacihnigues Ior
successful estazblishment of vegetation on the island.. \

These techniques, along with contzol of grazing animals and other soil erosion
contzol measur=s, will be utilized to create a more favorzble environment
allowing re-vegetating the ba::en portion of the island and reducing wind

and water erosion. ;

-
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DESCRIPTICON OF THE ISLAND

Kahoolawe has an approximates area of 28,800 acres. It is wedge-shaped in
outline, about 1l miles by six miles at the widest point. Its surszace is
undulating, dotted with a2 series of six small volcanic czzters, the highest
of which reaches an elevation of 1,477 feet on the ezstarn 2nd of the islznd.
Some of these accumulate water to form temporary naturzl reservoiss altsr
heavy razins.

On the south and east the land rises f-om the sez in abrupt cliffs. Oa che
north and west the slopes are more gentle, with gulches cutting deeply back
from smzll bays. Thers are a few smzll sandy beaches, especizally zt the
western end, but most of the shore is rocky. .

Many archeological sites are present on the island. A number of these sitss
have been uncovered as a result of erosion aover at least the last two
csnturies. ;

Almost two-thirds of the island, the portion locztad between s2z level and
approximately 700 feet elevation, is partizlly covered with kiawe and vari-
ous shrubs and grasses. The remaining portion, approximately 10,000 acres,
loczted between 700 feet and 1,477 feet elevation, is nearly barren and .
actively eroading. Some scattered clumms of vegetation exist in this area,
but ars barely existing and stand little chance of increasing or spreading
tnder the harsh conditions tlhey ares subjected to.

The estimated average amnual rzinfzll ranges f-om 25 inches at the higher
elevations to 10 inches at the leeward, lcwer elevation arezs. Much of the
r2infz1]l comes in the more intznse winter-Xonz storas.

ERQSICN PROBLEMS .

The barTen, ercded zrez on the island needs canssrrazion tI

the soil m=terizl on asproxiz=tely 10,000 acTes has been rermovad

watar erssion, leaving a red hard surfzce cver much of the

numerous gullies. Sediment deposicts are fownd in the coastzl wa

norch shores, and mucsky red waters can te found at vasious lccations ars
2
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the island after each rumoff-procducing rain. Tais concitien is th
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DESCRIPTION OF THE ISLAND

Kahoolawe has an approximate area of 28,800 acres. It is wedge-shaped in
outline, about ll miles by six miles at the widest point. Its suxizce is
undulating, dotted with a series of six small volcanic czzters, the highest
of which reaches an elevation of 1,477 fe=et on the ezst=rn 2nd of the islznd.
Some of these accumulats water to form temporzry naturzl reservoirzs a:ar
heavy rains.

On the south and east the land rises £-cm the sez in zhrupt clifss. Ca ch
north and west the slopes zre more gentle, with gulches cutting deeply back
from smzll bays. There are a few smzll sandy beaches, especizlly zt, the
western end, but most of the shore is rocky. N

Many archeological sites are present on the island. A number of these sitas
have been uncovered as a result of erosion over at least the last two
centuries. ’

Almost two-thirds of the island, the portion locatad between ssz lavel and
epproximately 700 feet elevation, is partizlly coversd .with kiawe and vari-
ous shrubs and grasses. The remaining portion, approximactely 10,000 acres,
loczted betwesn 700 feet and 1,477 feet elevation, is nearly barren and .
actively erading. Some scattered clumps of vegetation exist in this ares,
but ars barely existing and stand little chance of increzsing or spreading
under the harsh conditions they ares subjected to.

The estinated average amnual rzinfall ranges f~om 25 inches at the higher
elevations to 10 inches zt the leeward, lower elevation arezs. Much of the
rainfzll comes in the more2 intanse wincer-Xonz storas.

ERQOSIGN PROBLEMS _ .

-

Tae barTen, eroded zzez on the island needs conssrvration treatzent. Most of
the soil m=terizl on aporoxiz=tely 10,000 acTes has been removad dy wind and
watsr erssion, leaving a red hard surface cover much of the zxrez zleng wizth
nuzerous gullies. Sediment deposits ars found in the coasizl waters cn the
north shores, and muzky red waters can te found at varicus lecations azoumd
the island after each runoff-procucing rain. Tais conditien is =t
of alzost 200 years of uncentoolled grazing by ferzl shesp, goats and caitle
which f=eely roamed the island davcuring =zest of the wagetation within cheir
Teach. The continuous exsosure of the land ts gusting tTzde winds, igter-
miccens rainfzll, along with lack of soil macexial and lew Zexzilizy, Xas
e-s5c2 tztisn

ai
prevenced zny lzTge-sczle naturzl Tevegs

Severs 2rosion fom oIS channeled down the access Toad foon the eastemm
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« encourage spreading of adzptad plant species already

ENVIRONMENTAL CONSIDERATIONS

The procedur=ss reccmmended will create conditions on
found on
The long-term revegetation goal of this plan will be achieved
installation of the prescribed conservation measures, mzay of
short-t2rm or temporary in nature. The conservation mneasuses
be compatible

All locztions

Specific locaticns will be determined onsite at the time they

for conservation measures shown or refsrred o are approxizate
T

the island thzat will

the island.
through the
wiich are
seleczad wilil

with the military training operations held on the islznd.

LR

are installed.

The conservation measurss recommended in this plan will have a long-texm
effect of reducing erosion around most of the archeologiczl sitss found on

the island.
scale to protect specific sites from erosion.

PROGRAM TMPLEMENTATION REQUIREMENTS

These mezasures may have to be modified or installed on a differentz
t 4

The conservation meazsures in this plan are designed to reduce erosicn znd
create a more favorzhle environment for re-establishment of vegetztion. The
following five points must be met for the prescTibed comservation treatsent

to succeed:
1. The long-term success of
successful resvegetation of the island.

this plan depends primacily upon
Tais maXkss the eliminzticn,

or at least very stringent contral, of feral zoats parzmount.

2. The 1l2-year tree
implemented as desczibed im the
vation Project for Xzhcoolawe.
control measures will be instzlled zs shown

3. Where guily contzol usin

© gully where the stsuctur
check dzm will be more thsz

walsal

o
-
e is built

4 f=2t

in neighz.
4. Vegetztion will be piznta
thrzough Februazy) to take
Installation of other recomzenced
2r=iad Qut at aniy tize.

the wintar months

S. The overzll plan shzll be jointly zeviewed at leazst ¢
year by the cooperating zgenciass. Technicuas or 3l
¥ nay be added, medified, o> substituted at any tizme.

e5TY

check dams is utiliced,’ the denth
Xcee Seet

planting project in the Luz Makika arez will be

tate Division of For
In addition, other nee
in chis plan.

Conser-
eTosion

(December

advazntzge of the wintsr rains,

coasarvation ZezsucTes
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PRIORITIES FOR CONSERVATION TREATMENT

The approximate locations where treatment will be appliad zre shown on the
+ Conservation Treatment Location Map. Treatment should start 2t the 2astarn
portion of the island in Treatment Area I. The State Division of Forestoy
tree planting and other needed erssion contzol measures will be installed
in this area and in Area II. Conservation treatment should then proceed in
sequence ta Areas III and IV which are also locatad on the eastern porsion

of the island.

Conservation treatment for the road from Smugglers' Cove to Luz Mzkika
(eastern portion of the island) will be installed when the next road.
maintenance operztion is scheduled.

Next in priority will be the eroded arez in Treatment Arez V, the Xealialalo
Crater arez on the western end of the island. v

The last azres in priority will be Treatment Area VI, the target area..

Priorities may require adjustment in the future 2s needs and conditicns
wazTant.

- -

TREATMENT TECHNIQUES

1. Treatment Areas I, II, III, IV, and V

The various types of land treatments to be used are described below with
illustrations and techniques for zpplicztion (se2e Procscures 1-10)
follewing.

A. Tree Windbrezks - All windbreazks will be z minimum of three rows
of Tamarisk tzees (Tamarisk zachylla). Windbrezks m=y o= 22y not
be supplemented with a row or cuzzslgrzss (Cenchzus cilizris) on
the leewazd side of the windbrezazk (see Procecures L and 19).

B. Soil Grazbbers - Low wind barziers will be izstallsd o Tz sediment
so that grass can be established and to sexrvs as & temmworary wind-

brezk to protect Tamazisk trees and buifelgrzss planted downwind of
the barziar (see Procscuzes 2 zand 3).

C. Sedizent Retsntion Crztars cn Small Uplané Drainzze 'Aress - Craters
will be blasted above small rills or gulilss. 3Zach c-ater will Je
planted wicth puffelgrass seed and/cr 2 or 3 Tamazisk tTees. Tae
mmber and locztion of these czatars will be determined cnsize 5y
SCS. This treatsent will be used in tributary drainagas ne zcrTe
than 10 acwes in size and in speeial situacions where Toses ancd
g-ass need tTo be established (sae Prscedure ).
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PRIORITIES. FOR CONSERVATION TREATMENT

The arproximate locations whers trestment will be applisd zre shown on the
Conservation Treatment Location Map. Treatment should stzrt 2t the 22stearn
portion of the island in Treatment Area I. The State Division of Forestsy
tree planting and other needad erssion control measures will be installed
in this area and in Area II. Conservation treatment should then procsed in
sequence ta Areas III and IV which are also locatad cn the easterz portion
of the island.

Conservation tzeatment for the road from Smugglers' Cove to Luz Mzkika
(eastern portion of the island) will be installed when the next road.
maintenance operzation is scheduled.

Next in priority will be the eroded area in Treatment Arsa V, the Xealialalo
Crater area on the westarn end of the island. v

be Treatment Area Vi, ¢
as

Il'

The last ares in priority will target area..

Priorities may rTequire adjustzent in the futurs needs and conditicns

waTTant.

TREATMENT TECHENIQUES

1. Treatment Areas I, II, III, IV, and V

The various types of land treatments to be usad azre described below with
illustrations and techniques for zpplicaticn (see Procscuses 1-10)
following.

A. Tree Windbrezks - All windbrezks will be z minimum of three -ows
of Tamarisk t=ees (Tamarisk achylla). Windbrezks am=zy o= a2y not
be supplementad witt
the leeward side of the windbr2zk (see Procecuzes L aznc

-
a
-

installad <3 tTzp sadizment

=
serva =s d
el

B. Soil Grzbbers - Low wind barziers will b
t.

so that g-ass can be established and 2 a2 temporary wind-
break to protect Tamarzisk trees and bulfslgrzss planted downwind of

the barrisr (see Procscduzres 2 and 3).

C. Sedigent Retention Czzatars cn Small Upland Drzinzge’Aveas - Coaters
will be blasted azbove small rills or gulilss. Zach crzter will Je
planted with buffelgrass seed and/or 2 or 5 Tamazisk tTees. The
number and location of these cratars will be determized cnsize 5y
SCS. This treatment will be used iz tribuzary draizsgss nc zcTe
than 10 acres 5n size and in speciil sisustions wiece Toees and
g=ass need tTo be estabiishiied (sse Poocecure 2.
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D. Stabilizing Gully Heads - This will be accomplished by one or 2
combination of two primary types of structurses.

(1)- Covering or tying down the actuval gully head with suitzble
materizls such as rock or other appropriate matarials zs
approved by SCS (see Procsdure S).

(2) Check Dams - These structures will be constructed in the arez
from just below the selascted gully heads down t3 a2 point whers
the gully is no more than S feet in depth (ses Procsduzes §
and 7).

E. Spot-tree and Grass Plantings - Estzblish buffelgrass in combination
with Tamarisk trees to stzbilize small rills, gullies aznd gully
heads in strategic locations to serve as 2 seed source so that wiad-
blown seed could settle and establish wherever growing conditions
are favorable (see Procsdure 8).

F. Drazinage Berms and Qutlets - The access rozd between Smugglers'
Cove and Luz Makika should be realigned in some locztions and
drzinage berms or water bars lHSga_lﬂd at various intervals and

loczations determined onsite by SCS (see Procedures 9).

Treatzent Ar=za VI

Vegetative treatment will be used primazily con this porzion of the island
since it receives regular scheduled bombing aznd shelling. Existing teomb
craters will be planted to buffelgrass and Tamarisk treses (see Praocsduce
4). y

If rock is rez d_ly available, gully heads may De covered for protectio
f=om erssion (see Procecurs 3).

H
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PROCEDURE GUIDES
FOR

APPLYING TECENIQUES
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PROCEDURE l1l.-—-TREZ WINDBREAXS

« WIND DIRECTION

LEGEND

(1) Taree rows of Tamarisk trees.

(2} Strip of buffelzrzss (mzy or may not de incluced im Tidge-tyre
windbreak planting).

PURFPOSE
1., Ta reduce the Torce of wind.
2.. To cause deposizicn of windblown s0il angé proviss a =ediz Io7

vegetation To a2stzdlish ia,

(Conztinued)



3. To collect "fog drip" at higher elevaticns to izprove soil zoisture.

4. To provide.a seed source for windblown buffelgrzss seed (enly in
ridge type with buffelgrass planting).

PLANTING CRITERIA

1. Tamaxrisk tzees:
Within-row spacing - 10 feet between trTees.
Between-row spacing - 10 feet between rows.

2. Buffelgrass (single-row planting for ridge type only).

Potted stock - clumps planted 10 f2et zpa=t in the row on
leeward side of the windbreak.

PLANTING PRCCEDURE

1. Lay out windbreak perpendicular to wind dirsction.

2. Blast holes for planting at spacing recommended zbaove,

3. Insert two to three slow-release fertilizer tzblets in ezch hole.
* Cover with abcut 1 inch of soil and insert the tree in the hole.

Cover roots with soil material and compress soil to remove zi-.

4. Use same proceduce zs in items 1 to 3 above for pottsd buffelgrass
" plants.
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PROCEDURE 2.--S0IL GRABBER - SARAN SCRE=EN

[
- =
=y,

== »
H-" -
-v'-i-\“ ‘\IL'-?‘\J-I.. A\ I .
LEGEND D T b N RN i P ’ ]
Y, @y

(1) Tharee rows of Tamarisk trees.
(2) Stzrip of buffelgrass.
(3) Saran wind screen, 8 to 12 inches high, tires or other suitzhle meteriz?

-

PURPGSE

-

1. To cause deposition of windblown soil and t3 provide z mediz for
vegetation to estzblish in. '

2. To reduce the force of wind.
3. To collect "Zog driz" at higher elevaticns to izprove s0il moisturs.
4. To pravide z seed sources for wincbleown buffeslgrass seed.

PLANTING CRITZRIA

DetTween tTTess.

Lo
-
= .
Q Z=etT SerTween Tows.

1. -Tamarisk.trees: Within-row spacing - 10 f=e
Between-row spacing - 1

n

d stock - clu=ps plaace

- =aS
L - . = %=l nps . S 1
the Tow on the leawz—d sife of the wincbrezk.

PLANTING PRCCZ=ZURSE

Lot ; .
1. Lay cut sarzm wilc scTeen, tises OT Qthsr sulizzbla =aterial,
. = - sl . e
2. 3last holes sgpproxizately 10 fest downwind ancd parallal T0 scrsan
= —-— 1= 2 2 < P =
Zor t=ee 3lanting using ssacing recozmended asove,
3 =

3. Insarz Two Or Three slow-relszss fercilizer tzhiazs in sz2¢x hels,
Cover with atous 1 ifch of scoil 3nc —nsest oo Tope & Tha hala,
Cover toots with soil =zgcarial g cixp=d¥ss gol. ©3 Temgove zix.

I
)

[ g - 1 - om £ T e, e R Py, Sgp—
4. Use itsms I == 3 abeve 2oT Fosies SuSSeIgTasS3 roals.
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PROCEDURE 3.--SQIL GRRBBER - TIRES
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LEGEND . ' | R

(1) Blasted crater.
(2) Buffelgrzss to be estzblished.
(3) Tamarisk trees.

PURPOSE

1. To tr2p sadiment and mumofZ.
2. To provide an arzea to estzblish trees and grass that is protectad
from the wind.

3. To staoilize smzll rills and gullies not Sore than Z to 3 feet deen,

.

CONSTRUCTION CRITEZRIA

Craters sihould be zpproximately 10 to 20 feet in dizmeter and have

an averags dspth of 2 to 5 feet.

CCNSTRUCTION PRCCZDURE

i. Place and detonaze charges TS create craters at iccaticons desiznatad v
the Soil Consarvation Service techniciaz,

2. Scattar a hancéful of Guflfelgrass sesd inio the crater and lighsly
rake it iato the soil. .

;. 1 VT am = = - mlhamams Tammemt gl m—n g vem =t - A mNaaas =TaA = e
e 1% fdliant Wl T8 wil2e (&IPS wa eSS Witda LWO QT LSS SiCW-To_.S2==22
- . - . . .
- ——— - - r - - — -
sertilizer Tanleny 0T &3¢ Tes Pliantaa,



PROCEDURE 5.--STABILIZING GULLY EZADS

LEGEND
(1) Roeck or cther ajproved susfscizse szrerial shown in 3lace,
(2) Cave Sola I2ilad wisth zosk or-other suitshle matearizal,
(3) Gully hez:.
(&) Toe of gzliy heas. fosnisued;
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PURPOSE

pogaoad g

.

To stabilize gully erosion caused by concentrats

MATERIALS

Rock riprzp, grouting, or other available materizl approved by the
Soil Censervation Service techniciam.

CONSTRUCTION PROCEDURE 3

1.

Blast core hole just below the toe of the gully head. The hole

siould be 2 to 3 feet deep and extend across the fzce of the toe.

Fill the core with rock and cover the gully head (as shown in the
illustration), working Ifrom the toe to the toprof the gully head.
If rocks are used, they should vary in size znd be wedged in place.

(Cptional). Covering the rock with jute netting or fine mesh or
wire netting will encourage deposition of sediment and provide a
media for plants to estzblish in.

with woven wire, netting, or grouting. This procedu
-used as reccmmended by the Soil Conservation Service

In some cases, it may be necessary to stsbilize the rock surfacing
-
T
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\CCEDURE 6.--PLANK CHECX DAM

2 -

(1) Dem height and location: The height and locatica of th
be detazmined by the Soil Conmservaticn Service technici

1
b

{2) Distance tetween the top of the d=m and the top of the
the gully: This distance should be at least 12 inches. .

(3) Spillwzy size:
areaz contTiputin
the Soil Conservza
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LEGEND (Contined) *

(6)

)

38)

Depth to set brace posts: Bracs posts should be set in
at least 2 minimum of 24 inches.

Length of the top of the dam: If the length of the top
exceeds 10 feet, additional brzcs posts may be require
by the Soil Conservation Service technician.

Spillwzy apron: The arsa just below the spillway on
side of the dzm should be suzfzced with
sheet metal, or other suitzble material
Conservation Service technicizan.

recommended by the Soil

The spillway apron should extend below the dzm to a distance at
twice the height of the water drop of the spillway.

PURPOSE

1.

To stabilize small tills and gullies not more than § feet desep.

o
4

for

Toc=use—depositicn—of sediment to provide a suitable zmedia
plants to establish in.

MATZRIALS

-

Planks - 2" x 12"

Nood brzce posts or iren
Spikes - 5" or longer
Nuts and bolts - 1/2" or larger
Other materials approved by the Soil

vt

‘Q"._Ta'& - " &M

(B8
0
w

Conservation Serv

CONSTRUCTION PRCCEDURE

Blast cors t-ench.

Blast holes in core trench Sor brzce posts.

Set brace posts and tazp in soil, g-zvel, or pebbles, so that
are firmly set in the ground.

Sez planks in place (as saown ix Procedusre 1) and Zisten T3 brzce
Fill core trench on beth sides of the &2 with tamped zoist scil,
socks, or groutTing.

Install sgiliwvay azrem.

the downstrezn
Tocks, planks, corzugataed

E
rh



PROCEDURE 7.-—ROCX CHECX DaM

(1) Dam height and location: The height znd loczticn of the dam will
be datarmined by the Soil Conservation Service tachnricizn. .

(2) Distance between the top of the dam and the top of the sids of ths
gully will be at lesst 1

(3) Spillway size: The size of the spillwzy opening depends cn the
: amount of land contributing mmoff to the dam. This will be
determined by the Soil Conservation Service tachnicizn.

(4) Core trench: T2
trench at least 12 inches da

= 3 Y . x — € Pham
(8) Spillway zrron: The zr=2 just below the spillwzy on the downstoezxm
o g : 3 TE a 3t 4 e i
side Qf the dam shculd he surfzcsd with rTock, co——usgzted sheer =etzl
2 = 2z
¥ . - f— g . ¥ L 5o | P - - - -
€T ctier matsrizl recchmmencsd By the Soil Conservesisn Se®:ize
i
tachnician.,
rs‘ Q= 3.( 1 ne: S+4a TAama rhag Jat e cmmagmem =22 P gty 4
Y J Pe =Rl S-Ck. . D&Cu Sa.up\- Cl’l ek \..-.uvuS -....‘é-:..... Ll bl 408 e =
- L % - B -
azproxirzlaly three o one 9T Siavtter.
(""\ T waonon o S‘G"’"' G slope ¢n tha Umst—aa= =23da 2harTS Ra a—mmemeaeedaa =,
i) o b -Uuc. e e -Ues e Cng L.:.;.‘:I\.---—-" b D Dlaletedies b ‘:-':-::.---'.\.-.....-:.-3;‘;'
e
TWO =2 one.



PURPOSE
1.

28

T

To stabilize small rills and gullies not more than 5 fsez deep.

To czuse deposition of sediment to provide a suitzble mediz for
plants to estzblish in.

CONSTRUCTION CRITERIA

1.

2.

Rock of varying size should be used, so thzt rocks mzy be wedged in
place.

Wire netting, grouting, or other fastening material should be used
where determined needed by the Soil Conservation Service tschnicianm.

CONSTRUCTION PROCZDURE

Blast core tzench.

Build structure with rock according to criteria and illustraticn
in Procedurs 2. '

Tie rock down with wire netting or other materi
deterained by the Soil Cemservaticn Service technician.

Be sure that structure completely £ills and covers the core trench
to prevent under or side cutting.
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PRCCEDURE 8.--SPOT-TREE AND GRASS PLANTING

un

2 LEGEND

(1) Tamarisk trees.

(Z) Potted cr seeded buffelgr

(3) Small rills, guilies, or gully heads not more than 2 to 3 feer deser.
PURPCSZE

1. To stabilize shzllow zills, gullies or gully head.

stzblish in.

o % -3 Pl b e : 3w
tr=22 z2nd 55 DLIENCANZS <0 Qe Cata¥rniniagd Cil §Si8 oY

2 =
Conservation Servize tescrhnizian,
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PROCEDURE 92.-=-2CC=SS X0AD EROSICN CONTROL

LEGEND
(1) Compactad berm.
(2) Access road.

(3) OCutlet.

PURPOSE =
To protact access road from erosion damage. (3) v ¥ Sk x

CONSTRUCTION CRITERIA

1.” Berm height should be zpproximateiy 1 foot.

2. Berms will be spaced 200 to 300 f=2et apart or
at locztions determined at the site by a
Soil Conservation Service technician.

o o mTTag
— - - — — - -
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PRCCEDURE 10.--MANAGEMENT AND USES OF BUFFZLCGRASS (Canch=m :ilia:‘s)éj

DESCRIPTICN

Buffelgrzass is a bunch to thizomatcus grass 1/2 to 4 feer t2ll, with a2 tcugh
=

knotty crown. Rcots ar= dense and long. Leaves are green to bluish-green
in color, 3 to 12 inches long, and 1/8 to 1/4 inch wide. Old plants beccme

stexmy with harsh leaves. Flowering stems extend beycnd the leazves, are
cylindrical, upright to slightly drcoping, purplish, and 2 to 4 imches long.
Individual flowers appear singly or clustersd (2 to 3) and are suzrounded by
numerous bristles. The 3/8- to 3/4-inch long bristles are fused at the base.

Buffzlgrass is a highly variable species with many strzins. Scme have narrow
leaves, others much wider folizge. Some are distinctly upright, while others
are semiprostrats. Some varieties produce abundant seed, while others are

poor seedars. Buffalgrass has zbout 80,000 seeds per pound in the bur. The

seed is widely spr=2d by wind and by an_nals.

The following are recommended for use on Kahcolawe:
1T-4464' - A commen commercial pbuffelgrass out of Texas and the
scuthwest; adapted to elevations belcw 1,000 feet.
* k
'Biloela’ - A tzll blue-green buffelgrass from Austrzliz; adapted
to elsvations below 1,500 feet. ¢

A local variety (HA-333) would alsa do wall; however, seed is not
ccrmmercizlly available.

ADAPTATIONS

Clizzs2 - SufSelgrass will g-ow w=ll in aveas with 10 T3 30 incles oI annus!
rzinfall, at elsvations ranging S-om sez level toa 3,000 feet. It is well-
suitsd to hot, dxy sitss znd can withstznd extsndsd periads of drgughs.
Scils - Buffeslgrass nzkes geod g-owth on 2 wide variety of soils.

will nermally >e-establish itself alter zx rain I8 i

-

e s
8 burned oI=Z.
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" uses

rosion Control - It provides good groum er for areazs of low rainiall
E Contzrol Tovides good g d cov 1
. prevents erosion, and is used for stabilizing eroding soils.

ESTABLISEMENT .

Buffelgrass is readily established from seed or vegetztive material planted
during rainy periods. The sugzested seeding rate is foom 1 to 3 pounds per
acre.
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LAND TREATMENT SU}BLUTFLZ

TREATMENT AREA

Lznd Treztment Unis I IT ITI v v Totzl

Gully Head No. 335 1135 33 33 40 300
Stzucturs

Check Dam No. 74 193 es 115 0 477
Soil Grzbbers Et. 6,800 | 5,100 | 10,900 5,300 | 1,800 27,800

Sedizant Retsn- No. . 50 4,000 2,700 0 120 6,870
tion Crzter

Windbreﬁks FE. 102,000 | Z,300 3,000 | 1s,000 | 7,9G0 133,500

Scot-tres No. 0| 1,320 1,153 2,330 Q 4. 833
- - ps =)
Planting
1/ No sitess have besn selsgzad 2t this tize in Treztzent Area VI
since this zrea is the lowest pricrity for toeatent. Sse pzge 5
for recaormendad tTeatzent.
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LAND TREATMENT BY TREATMENT AREA

Locazion* Land Treatzent Amount

Arez T

Gully head stTuctures 20
Check dams 30
Soil grabbers 2,400

M m
o8

of
-

13

2 Gully head stuctures ' 15
Check dams - 28

Sediment retention crziers S0

m
PP

®

Tree windbreaks between existing vegetation 6§2,000
Soil grabrters 400
Check danms 24

u

3

4 Tree windbrezks between gulch and grass zzeas 40,000 fz.
=1 Soil grabbers . 4,000 £t.

s - Area IT

Soil grzbters 3,100 £t
Gully nead stTuctuzss. 10 ea.
Caeck dams 20 ea.

-

2 Gully head structuces
Check dzms

w L
w
m
.

3 Spot-t=s2 plznting (5 aczes) 35 tTess/1/8 acre 1,320 t==
Qully hezd st-uctisss ' 25 =z,
1

Check daz=s I8 S

4 Tre2e windbrezks (3 tows - 10 x 10
arounid crstar rix 2,300 Z=.
3 Cully hezd stTuctuTes 30 ==.
Sedimens ratantion c-ztar (43/zcTe) +,0C0 =z.
Ca=ck dazs 73 e=.
8 Gully hezd sTtouctices a3 ez,
Creck cz=s SQ ==.
¥Lacdrisn Winkan Sasmageacds fa mamkew anl somgarvetiin t¥esgment ToeEtisn

———

(h



wol=

-

LAND TREATMENT BY TREATMENT AREA (cont'd)

Location* Land Trezztmant Azount
Area [II
1 Sediment Tetention craltsrs (45/zcze - §0 acres) 2,700 e=z.
2 CGully head structurss 10 ea.

Soil grzbbers ' 1,800 £=.
Check dams 15 ea.

Check dzms 20 ez.
Gully head structures 33 ez.
Soil grzbbers

(7

4 Soil grabbers 5,000 £r.

5 Check daos ; * = 10 es.

Spot-tre= planting (.25 acze i 110 tre=:

6 Gully head structure ' 1 ea.

7 Check dans 20 ea.
Soil grabbers 1,500 £=.

8 Windbrezks | 3,000 £=.

S Gully head strucIurss S ea.
Spot-tree planting (.25 acTe) 165 tT=ea:

10 Caeck da=s ' 30 e=z.

O 0 Gully hezd st-uctures 2 ez.
Soil grzbbers ' &0 £%.
o |
%2 Spot-tree plantiag (2 zcres) §8C tTess

. . - B - ’ -
b4 - - - - — Bl e betal Tt e Bt et T = hamy e o o S S A ey AvRsey . e s an o omes i
Lo\.i‘._an alnaoer -_3-_25_01;:& i remdEr Bl S R A T mdis M e wameTine dlotesd Gwwe
—
-
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LAND TREATMENT BY TREATMENT AREA (cont'd)

Loc¢t10n* Land Treztzent Amount

Area IV

L e
1]
n

1 Soil grzbters 1,000 £=.
Gully heacd stzucturss 25 ez,

Tree windbrezks ! - 2,000 £x
Spot-tree planting (1 zcre) ) 400 t=

ez.

Check dzms 45

2 Gully head structures 30
Tree windbrazks 3,000
Check dzms v sa

@ Hy
m ok [0
. .

i

Tree windbreaks

P
=%
o
o
O
o

B Spot-tzee planting (5.5 aczes) , ~ 1,540 tzees

wr

Gully head st-uctures 2 ez,
Check dams . . 10 e=z.
Spot-tree planting (0.5 acze) 220 tress
6 Soil grzboers 4,000 ==

7 Gully head strucgture ‘1 ez.

8 Cully head stzuctize 1 eza.
Soil grzbber : ) 300 ==.
3 Check dams ' ' 10 e=.
Spot-tTee planting (1/2 acze) 220 ===

Arez V

1 - § — - L -
1 Sedizent Tetantion craters 100 e=.
: P ;
Gullf fhead stoucTtures along tThe ermTer Iin 10 e=s.
-
<2 ; i - - s - - N -y
2 Wincsrezks (zlonmg the target zT2z2 boumcasy) 2,800 =2,
— — -3 = - - - -%
packanical (0il Eovne o siailer metariazl)
.
- T i T Ap -
S Soil s-abbers £,0C0 3=,
. . . T ANNn =
Windorezais 3,800 o=,
- a0 & "
- Soil grziters 3C0 ==.
1 - - - — - -
Gully feac stTugiisss 33 e=.
14 ) s lie 2 ~n -
¥indbrezks -~ 2280 5.
= B .
3 Sedizent Zavaniion coutens =3 ez,
*Loparion pusher perTagnonds $OOOLTmOENIAN. CORFETVISSER STRETSARS J3sEicn

i
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