
May 13, 2004 

To: Grand County Council 
Moab City Council 
Castle Valley Council 

Subject: Increased Percolation of Water into the Glen Canyon Aquifer 

The Manti La Sal National Forest is nearing completion of their Revised Forest 
Plan, and the governing bodies of Grand County need to ask that the west and 
south sides of the Manti La Sal Mountains be managed as protected watersheds 
and managed for maximum percolation of water into the Glen Canyon Aquifer. 

The Manti LaSal National Forest has done extensive research (attached) on 
percolation of water and has found that we could increase our recharge rates 
four to six times by the planting of native grasses and increasing groundcover. 
The Manti LaSal Mountains are covered primarily by Kentucky Bluegrass (Poa 
pratensis). Kentucky Bluegrass has very poor percolation rates per Utah State 
University (attached). 

The Moab Ranger District has studies showing bare ground of 40 to 60 percent 
on the west and south sides of the mountains (pictures attached). 

A letter to the National Forest asking for watershed protection and management 
for maximum percolation of water into the GlenCanyon Aquifer needs to be sent 
to the following address: 

·Manti LaSal National Forest 
Attn: Heber Williams 
599 West Price River Drive 
Price, Utah 84501 
Phone: 435-636-3500 
email: comments-intermtn-manti-lasal@fs. fed . us 

Sincerely, 

William E. Love 
2871 E. Bench Road 
Moab, Utah 84532 
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Watersheds A and B-A Study of Surface 
Runoff and Erosion in the Subalpine 
Zone of Ce"tral Utah 

Richard 0. Meeuwig 

WA'rERSHEDS A and B, in the head 
of Ephraim Canyon in central 
Utah, have been under continuous 
study since they were established 
in 1912 to provide information on 
the influence of herbaceous cover 
on surface runoff and erosion. This 
study, still in progress, has yielded 
information on surface runoff and 
erosion under a variety of herba· 
ceous cover conditions. Among the 
many important facts learned from 
this long-term study are these: 

1. Natural recovery of dam. 
aged 'vatersheds proceeds very 
slowly under the particular soil 
and climatic conditions of this 
area : clay loam soils, hi~th inten 
sity summer storms, and variable 
plant cover. · 

2. Restoration treatments has
ten recovery of damaged areas 
with an · accompanying improve
ment in quality and quantity of 
forage production. 

3. There is a minimum ground 
cover essential to the control of 
surface runoff and erosion. 

The subalpine zone of the Was
atch Plateau, where these two ex
perimental watersheds are located . 
was described in detail recently by 
Ellison ( 1). \T egetation is predomi
nantly herbaceous, but scattered 
patches of Engeimann spruce 
(P1:Cea engelmanni Parry) and 
subalpine fir (Abies lasiocarpa 
fHook.] Nutt.) also occur. 

Annual precipitation averages 
~::l inr.hes. PrP.eipitation avera~E'.S 
onl~· about G inehes <lurin~r the :1 -
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month summer growing season but. 
varies considerably from year to 
year. Vegetation in this zone de· 
pends primarily on the moisture 
stored in the soil during spring 
snowmelt rather than on summer 
rainfall. During most of the year, 
storms are of the low i11tensity 
orographic type; but in the sum
mer months, particularly July and 
August, high intensity convectional 
storms often occur. Rainfall in. 
tensities as high as 2.2 inches per 
hour for a 20-minute period have 
been recorded on the two experi· 
mental watersheds. These brief 
storms are strongly localized, but 
there is probably no area on thi!; 
plateau where high intensity storms 
do not occur at least once every 
few years. 

Grazing in the subalpine zone 
began between 1870 and 1880. In 
the years that followed, summer 
floods occurred with increasing se
verity and frequency and caused 
widespread damage to communities 
along the west face of the Wasatch 
P lateau. Most of these floods orig
inated in the subalpine zone where 
grazing had depleted the original 
full I!Over of tall broadleaf herbs 
and grasses to a sparse cover com. 
posed of low-growing broadleaf 
herbs, mostly annuals. Floods oc
curred when intense summer storms 
produced surface runoff from the 
depleted slopes. As sediment-laden 
runoff concentrated in the stre~m 
channels, it picked up additional 
sediment and debris, ~nd often be
came a mudrock flow by the time 
it reached the settlement." at the 
mouths of the canyons. 

Experimental Watersheds 

The two experimental water
sheds, about 900 feet apart, are at 
an elevation of 10,000 feet in a 
west-facing slope at the crest of the 
Wasatch Plateau. Both are typical 
of extensive portions of the subal
pine zone. Average slope is 18.5 
percent on Watershed A and 16.3 
percent on Watershed B. Soils on 
these watersheds are residual clays 
and clay loams derived from lime
stone and bituminous shales. W a
tenhed A occt;pies an area of 11 
acres and B an area of 9 acres. 
Both are complete watersheds 
though neither has a permanent 
stream. 

When the. study was started in 
1912, Watershed A bad an average 
plant cover of 16 per cent (Fig. 
1A) . It had been abusively over
grazed for many years and was 
typical of many severely depleted 
and eroded areas in the subalpine 
zone. Watershed B had not been 
grazed so hea'Vily and its plant cov. 
er averaged 40 percent. Erosion 
was active on some parts of B but 
it was not so widespread as on A. 

Measurements 

Surface runoff and sediment 
from these watersheds have ·been 
measured since 1915. Records of 
summer storm intensities have been 
obtained from recording rain gages 
since 1919. Vegetation surveys 
have been made periodically since 
Hll 2. The r~connaissance method 
was used in the earlier surveys, but 
more recently, ground cover on the 
watersheds has been determined · 
hy the point method (3), which 



!i58 . 
defined more conclusively if treat
ments were reversed and the plant 
cover on Watershed B reduced 
while the plant cover on Water
shed A was maintained at 40 per
cent. This reversal was effected 
during the fourth and fifth pe
riods. In 1931, the cover on Water
shed B was reduced to 30 percent 
and maintained at that density 
until 1942 by controlled grazing 
(Fig. 2A). As a result of this treat
ment, Watershed B produced 25 
percent more summer storm run
off and 40 percent more sediment 
than Watershed A. 

Period V (1946-1952) 

Beginning in 1946, Watershed 
B was grazed heavily by sheep for 
6 years (Fig. 2B). Plant cover was 
r educed to a degree of depletion 
comparable to that found on 
Watershed A in 1912. Watershed 
A was not grazed during this pe
riod and its average plant cover 
remained at 40 percent. As a con
sequence of this treatment, Water
shed B produced 4¥2 times as much 
runoff and 12 times as much sedi

ent as Watershed A. The rever-

sal of cover conditions dramatically 
reversed surface runoff and sedi
ment production, and showed con
clusively the importance of suffi
cient plant cover for soil stabiliza
tion and flood control. 

Period VI (1953-1958) 

The primary objective during 
Period VI was to obtain quantita
tive information about the effects 
of artificial restoration on surface 
runoff and erosion. In October 
1952, Watershed B was· disked, a 
few small contour trenches were 
put in on the steeper slopes to pre
Yent undue concentration of run
off, and the watershed was seeded 
with a mixture of adapted grasses 
by broadcasting 20 pounds of seed 
per acre. 

This restoration treatment com
pletely transformed the appearance 
of Watershed B. The gully system, 
previously so prominent, was 
broken up by disking and trench
ing. The following year grass seed
lings were numerous throughout 
the watershed, and in 1954 a good 
stand of grass had become estab
lished on all but the poorest sites 

TABLE 1.-AVERAOE PLANT CoVER DENSITY A~D AVERAGE ANNUAL SUl!l!ER STOR~ 
RUNOFF AND SEDil!E..>qT P&ODUCTION ON W AT£1!SHEDS A AND B BY PERIODS, 1915 TO 

1958 

Average annual 
Average Average annual summer storm 

P eriod Years planteover summer storm runoff sediment 

Ratio &tio 
A B A B A-B A B A-B 
PC'Tce-nt Cu. ft. per.&.. Cu. ft. per~-

I 1915·1920 16 40 913 153 6:1 134 25 5.4:1 
II 1921·1923 30 40 922 260 3.5:1 105 37 2.8:1 

III 1924·1930 40 40 362 171 2.1:1 24 10 2.4:1 
IV 1931·1945 40 30 445 556 1:1.2 21 29 1:1.4 
v 1946-1952 40 16 64 288 1:4.5 3 36 1:12 

VI 1953·1958 40 30 292 92 3.2:1 10 1 10:1 

TABLE 2.-SU!oo!!oo!ER STORl! RuNOFF A~D SEDIYE..>qT P&ODUCTION FR.oM WAT£RSHEDS 
A AND B, 1951 THR.OUGH 1958 

Summer storm runoff Summer storm sediment 
Year Watershed .A. Watershed B Watershed A Watershed B ----------------------------

1951 
1952 

1953 
1954 
1955 
1956 
1957 
1958 

Cu. ft. per acre Cu. ft. per acre 

Watershed B lkpleted 
63 396 3 102 

291 1,376 16 100 

1,662 
0 

70 
0 
2 

17 

Watershed B artificially restored 

553 60 
0 0 
0 2 
0 0 
0 T 
0 T 

G 
0 
0 
0 
0 
0 
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on the watershed (Fig. 20). The 
effect of the treatment on surface 
runoff and erosion was also strik
ing. Table 2 shows the magnitude 
of the surface runoff and erosion 
caused by summer storms on the 
experimental watersheds from 1951 
through 1958. 

Watershed A was not grazed 
during these years, and the varia
tions in summer storm runoff and 
sediment production from this 
watershed from year to year are 
attributed primarily to variations 
in summer storm acti'Vity. Thus, 
yearly runoff and sediment pro
duction from Watershed A may 
be used as indices of summer storm 
severity during these years. 

During the first growing season 
following restoration of Water
shed B (1953), summer storm 
severity was the greatest recorded 
on the watersheds. Seeded grasses 
had not yet developed a cover ade
quate to control all runoff and 
erosion effectively, but the contour 
trenches provided the necessary ad- !. ~ ~ 
ditional control, and Watershed 1::1"""") ~ 
produced only one-third as much ~ 
surface runoff and one-tenth as J;ffl 

· much sediment as Watershed A. · 
No summer storm runoff frolll 
Watershed B has occurred sine~ ~ 
1953. 

Effects of Artificial Restoration 
On the Vegetation of 

Watershed B 

Artificial restoration of Water
sbed B has incr eased the vegeta
tion from a sparse stand of low
value broadleaf herbs to a fairly 
dense stand ~ palatable grasses 
(Table 3). Native broadleaf herbs 
dominated Watershed B prior to 
restoration and accounted for two
thirds of the total vegetation. Ma
jor species in order of abundance 
were : yarrow (Achillea lamulosa), 
bladderpod ( Lesquerella uta,hen
sis), common dandelion ( Tara,xQ,
cum officinale), false carrot (Pseu
docymopterus montanus), Ryd
berg penstemon (Penstemon ryd
bergii), and sweetsage (Ar temisia 
discolor). Restoration r educed the 
abundance of all these species ex
cept sweetsage; its abundance has 
not changed and it is now the 



FIG. 2.---General view of Watershed B: (..!), 1936. Plant cover 
is predominantly broadleaf herbe sueh as sweetsage, geranium, 
and aster. (B), 1948 during grar.ing. Plant eover is seriously 
depleted and gives the soil little proteetion against rainfall. 
(C), 1954, the seeond growing season after restoration. The 
seeded grasses have formed a dense st:md on mueh of the area, 
but a few bare spots still remain. 

major broadleaf herb on the water
shed. Only 10 percent of the total 
vegetation now consists of native 
broadleaf her.bs. 

Unlike the native broadleaf 
herbs, the native grasses have in
creased since restorati9n. Slender 
wheatgrass (Agropyron trachy
caulum) and Letterman needle
grass (Stt'pa Lettermanni), the dom
iuant grasses before restoration, 
have increased markedly and now 
constitute 30 percent of the total 
vegetation. Disking aided the es
tablishment of these grasses by 
reducing competition and by mix
ing the seed into the soil. 

Seeded grasses dominate the 
Yegetation following restoration. In 
order of abundance, the major 
grasses are: smooth brome (Bro
mus inermis), meadow foxtail 
( Alopecurus pratensis), orchard
grass (Da.ctylis glomerata), moun 
tain brome (B. carinatus), and 
meadow brome (B. erectus). 
Smooth brome, a sodformer, is the 
most abundant and is expected to 
increase. The other seeded grasses 
are bunchgrasses, which usually 
develop more rapidly than smooth 
brome and provide needed cover 

during the first few years. The 
bunchgrasses are gradually being 
reduced by competition but may 
remain as · impor.tant components 
in some spots where rhizomatous 
grasses did not become established 
or do not succeed. 

Nomad alfalfa (Medic ago 
sativa), mountain lupine (Lupinus 
alpestris), and chickpea milkvetch 
(Astragalus cicer) were spot
seeded on some of the more severe
ly depleted portions on the lower 
part of Watershed B. These leg. 
umes provide some cover on areas 
that otherwise would be Yirtually 
bare because the seeded grasses 
failed to develop on these harsh 
sites. 

Litter 
Litter cover was first estimated 

on these watersheds in 1951. 
Earlier surveys had disregarded 
this important component of 
ground cover. The cover densities 
shown in Table 1 are live plant 
cover only. Table 3 shows the litter 
cover for the 3 years in which it 
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was measured. · It represents the 
litter on areas not covered by live 
plants. 

Watershed B, with its high per
centage of grasses coupled with the 
exclusion of grazing, is producing 
large amounts of litter. Watershed 
A, ~icb has not been grazed ap
preciably since 1919, bas only 
about half as much litter. Quick 
disintegration and decomposition 
of the less fibrous litter produced 
by broadleaf herbs, which make up 
the bulk of the vegetation on 
Watershed A, are responsible for 
this difference. 

The importance of live plant 
cover in preventing damaging sur
face runoff has been definitely es
tablished by the A-B Watershed 
study. Although the importance of 
litter is less well known, infiltro
meter tests on these watersheds, ~ 
well as on other areas, show that 
litter cover is probably as impor
tant. as live plant cover in prevent
ing runoff and erosion. 



R&~GE PLANT INFORMATION 

1. Accepted common name: 
KENTUCKY BLUEGRASS 

2. Scientific name: 
Poa pratensis 

Family: Poaceae Grass family 
Tribe: Poeae 

3. Important characteristics: 
Perennial, introduced grass. 1 

to 4 feet tall. Flower head (panicle) 
pyramid-shaped, spreading. Individual 
flower groups (spikelets) slightly 
flattened, stalks containing flower 
heads ·are usually 5 at the lower node. 
Seeds have "cobweb"-like fuzz at 
base . . Leaves basal, slightly hairy, 
and have two prominent veins along 
the mi ddle of the leaf which appear as 
miniature railroad tracks . Stalks 
erect, smooth. Reproduction by seed 
and rhizome. 

4 . Ecology: 

........ ··---~-----~· _ ........ --....... ---~· ...... .. 

Associated species: Cheatgrass brome, big sagebrush, smooth brome, Nevada 
bluegrass, mountain brome 

Elevation : 0-9000 ft. 
Moisture requirement: 14- 24 in. 
Topography: Grows in n'early any type of terrain 
Soil: Loams and clayey soil 
Range sites: Most any site where moisture is sufficient 

5 . Responses to grazing : Invader (Increaser on some mountain soils) 

6. Season of growth : Cool 

7. Forage value: Good 

8. Watershed influence: Beneficial as a means of stabilizing soil where native 
plants have been destroyed, provided it is not grazed too heavily 

9. Remarks: Excessive overland flow of water is common on heavily grazed 
pastures of solid stands of Kentucky bluegrass on heavy (clayey) soils. 

In such cases, gullies usually form and result in serious watershed 
damage. 

Kentucky bluebrass is commonly seeded as lawn grass . In rangeland it 
indicates overuse. Smooth brome, intermediate wheatgrass, alta fescue 
and other species are usually more productive than Kentucky bluegrass 
and will grow under the same condition . 




