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sensitive Lo reduced pll levole will

For- experiment one, a total of 33 poole are neasded.. Five poeols
will bhe wsed asz «cenbrol oo angd both  susaer and spiring
experiments will beg compared to thase five powls. The Lher 30

¥}

o
ponls will e split into two Zons, 3pring paonls and swnser
pools {(see Table 1), Within each sessonal sesl of Huu;m, sulfuirde

acid (M2204) will be added to lower the pH ko 9.5, 5.0 or 4§.5;
Five pools will be acidifised Lo each pH  level. Salacled
macroinvartebrate spacies populations will be estimakted in each
peol and comparisons  among  birreatwents will  be made of spp.

ceiposition, population size, and where possibklz developmental
PrOgroSs.

determine whabher ambient rain
ng of crustacoans in summer poals.

iled wateir will be added to each
of ten swmall, dry pothelss nd the specias that appear will be
identified and quantified. These sults will Lo coaspared o
popuiation lavels and species Lompu itien of similar pools that
have filled with rain water.

pH*z are dinhibiting =g9g

Expaeriment two will attemp
i i1
In order to do this 30L of

After the ten distilled water pools neve oeen guanti fied and

cheerved foir a weak, five of Lho pools will have sulfuric acid

added to lower the pH to 1.9 for  the third experiment. Changes

in peopulation  zizes and/or  species composition baibtwesen the five
1

a
control and five treatmant pools will be monitored and compared.

HWater chemistry will be analyeed for a variety of chemical and
pPhysical parameters periodically during the study. Sasples will
be collected and sznt o Los Alamos Mational Labs for analysis.
Comparisons beltween acidifisd and control peols will be sade on
chemical constituesnts, as well as apalysis of rainsater for
potential s=sources of these chamicale (e.g., ceal-fired powar
plants, antomobile sihaust, ste.i.

A progress report will berp“Lpar:d atter eacn fiel eason, and
final resulls wiill be prasanted in a kechnical repert, and papers
subiani tted to refereed scisnltific jouwrnalsz.
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A, Mo Action
Do not per-form Lhe resoarch.

B. Reduced number Gf replicaticns

The number  of replicates §or ecach treatment could Lo redaced to
four or throeae.

C.  Feoeduco numsbe of Lreabtmonlis

Fawer pH levels could bo used in tha shudy.

covironmental TOnstuoences of B Froopozed AL ON s d
fil ternativas

A. Pronozed Actian

forauzn aiaosl notndeg i3 Known aboult pothole ecology, the
Tapacts i redueced pH oon the;g systems i3 wiiknowe,, thuas, the nesd
for the shudy. vl zuspec Liwat zome species aay o zZensibisae
enough & affect phxnulag/, (i.e0. developmentai timing and
raproduction), and perhaps survivability. Thase may OF may nol .
be among ths species chosen to monitor in this study. To try bo
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vy Ethils poseibility, abt loast qualitative desarigticons of all
2 spaciess in cach poel will b made at the boeginning and ond of
2 study.

Adding H2S0QY to zsomo poonls could have an impasi opn wildiif
the pools. EfFA water ztandards  allcocw pii’s  from S-% 3

vater  wystems, and 4.4-8,1 iz given asz  the iage of pHYu
torerated by most fish (Nickebts =2t. al 1754, Lomonade has a pl
of 2.8, almost 100 Ltimes as  sltirong an aciﬁ as bthe wost acidiz
tireatmant in  this study. The scurce oF thae v ions desos pot
affect the zstrongth of Lbhe acid, only Lhe conzuntrabtion {(1.z.,
abundancaz) o the iaons. Thus, relative to pH {i.e., HE ion

concents-ation),  lamonade is 100 Limes ag corrosive as the 4.3
tradLment wi this study. Tho quantity of HE5O4 needed to iocwer
thz pil frowm near 7 Lo 4.9 will not introduco enough sulfate dons
(2304-2) te escecd drinking water standards (Ricketts et. al

17840, Gecadce of sawmall sizes of the treated poolsg the
abundance of larger pcoolsz, which will hold water longer, and thus
probably be used aoire by wildlife, and the shorb time wabtor will
be in the treated poels, it {z doubtful that any signifizant
damage to wildlife will occur.

The pools to be studied in Archos are in o rocote area witih very
little humah visitation. Qh? potholes are on Tios near the
Slickrock Biks Tirail, buat cess from the Lrall uo Lhub” Fins i3
varry difficult, and there iec litbkle evidence itha mainy peopls
encountear theac pools.

Posziblo caposwres of  people to acidifisd pool water will
prebabiy be winimal since  the poels arc small  and shallow and
less inviticg to Jdrini or Solas io than obther, adjsconbt pesis. o
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Because almost neithidng iz known  abeut  pethole eoslegy, and
interactions betwean futholes and  the s=drrounding berrestrial
prosysEtans, bhis re"&arch %lLl make a significant contirivution to
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study, bul the scientivac significance of the resulis wowld b=
moie gquestionable. Undar thi=s alternative, dower potholoas would
be manipulated, redycing the enviromnmental impacts of tho study.
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D. Reduce ouwnber of breatmonts
Fewer treatment pH levels could be wsed, bul agaln bthore weuwlid be

a significant loss of information. The o lovols ah RS
the critical rangs of pit"s known ko affsch aquatic i ates
in other systess {(West 1750, L. Hansen parsonal coomnilcatichd.
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Tecauso the enact impacts of acidification are wnknowing
mitigative measures should try to vover the mest sevare iinpacts,
e.g., elimination of ail or most of the spacies living in the
pool priee to acidification. Equivalent sized samples of
zediment From each pothele to be studied (both control and
exparimental poolis) will be ccollected and stored Lo b usaed to
‘resesd” the pools if acidification has dirastic impactis on thoe
fauna. Ramoval of sadiment could have an impact on  the numbers
of organisms that wcan hateh in the pooly and bthus affect thoe

population sstimates fer =ach pool. Taking equal guantitiaes of
sadiment will reduce this problem, as will reamoving sedimont firom
-control as well s treatiment pools. Less than ©.1%4  of the

estimated cediment wvolume will be removed. It is anticipated
that the numbsr of potential organisms  in sach zasple will be
leaz than the experimental error of the population sstimates, and
thus bLnere should be no effect on population estimates. BDasins
will be npauwtralized with CaCd3 at the end of the project, to

pravent contipuad acidification with {future precipitation. The
poonls Will be monitored periodically for a year after
nauvtiralization te documeiv SPpP. compaesition and abundances

relative to contreol ponls.
Dzcision Record

Proposed Decision

It is recommanded that the proposed alternative be adopted in its
antirety; including all proposed mitigaticn mzaswras, The
panafits of the proposed study outweigh the envirohuaontal impacks
of the experimsmcntal manipulations, The knowlsdgs gained from the
study will gireatly aid cur understanding of the unigue acosystems
and coémmunities found in potholes, and will provide guidelines
foir using pothole sgpecies as biomonitors of acid deposition. The
banafits from this yrasearch far outweigh the enviiccomental
impacts of manipulating the potholes.

Superintendent, Southeast Utah Group
Mational Fark Servics
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Finding of Mo Zignificant Impact
Nrchos Mational park
Environmantal Azzeszment for Study on
lispachts of Acid Depoesition on Potholes Toozyobens

A environmental assassment was  prepaied ta analyvze the offzcbs
of acidifying 33 potheleaz  in Yohes National Park (T250E RILUE,
Sec. 24) and Girand Doscurce Sren, Moab District, Ruwrecau of Land
clanagemsant (TI33  RZIE, Sec. 346, and T2E8 R2I2E, Soc. 31, The
environmental asseszmznt  of the prososed action did not iravoal
ny zignificant impact Lo natural vescurces. This orojoct does
pot constitube a major fedoral action significantly affacting biw
guality of the huwsan  olvieonoand. AN Envicronmental Iopact
Statement will nat be proparaed.

regional Dirsctor

2t b
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Effects of acid deposition on the Colorado Plateau:
acidification of potholes near Arches National Park, Utah

Temperature, pH, and alkalinity were measured three tz e
and macroinvertebrate populations and volume were estimated n?eaﬂj
ﬂBEbﬂﬁHﬂéDln 12 potholes in Navajo Sandstone. Nine pools were
acidified, three each to S§.5, 5.0, and 4.S. One set was
acidified once each of three days, and the others two days. The
pH returned to pre-acidification levels in all but one pool in
less than 24 hours, but alkalinity was reduced. Data on
macroinvertebrate populations have not been analyzed as yet, but
mortality occurred in all treatments of four groups of
crustaceans. Insect larvae and pupae were apparently more
resistant to pH changes.

Interactions of acid solutions with pothole
sediments: changes in pH and alkalinity over time

Acidic solutions were added to sediments from potholes in
Navajo Sandstone and quartz monzonite, and from a drainage
impoundment (White Tank). Distilled water (pH 5.7), and H,S0,
solutions of pH 5.0, 4.5, and 3.5 were used. pH of most
solutions increased by a unit within one hour, and stabilized
between 6.5 and 7.0 within five hours. White Tank > Navajo
Sandstone > quartz monzonite in buffering capacity. The 3.5
solution stabilized at 4.25 and 5.84 (Navajo Sandstone, two
trials), and 4.89 (quartz monzonite), and 6&.44 (White Tank).
Implications for acid deposition are discussed in terms of
relative susceptibility of pothole systems in different rock
types.
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NATIONAL PARK SERVICE S E—
ARCHES AND CANYONLANDS NATIONAL PARKS e

NATURAL BRIDGES NATIONAL MONUMENT
MOAB, UTAH 84532

IN REPLY REFER TO:

N361S
17 August 1988

To: Area Manager, Grand Resource Area, Moab District,
Bureau of Land Management

From: Superintendent, Southeast Utah Group

Subject: Environmental Assessment of proposed study:
Ecology of potholes on the Colorado Plateau: effect of acid
deposition on rock pool communities in Arches National Park,
and Grand Resource Area, Bureau of Land Management.

This is a note explaining the apparent discrepancy between the
number of study pools mentioned in the EA as opposed to the
numbers we quoted to you two weeks ago. The original proposal

was to study a total of 45 pools. Ten pools would be used for
the distilled water experiments, and thirty five pools would be
used for the acidification of rainwater experiments, af the

thirty five, Tfive would be control pools, 135 would be acidified
in summer 1988, and 15 would be acidified in spring 19892. I
forgot about the spring treatments when I told you that we would
only need a total of 30 poocls, and that only 10-15 would be
needed in Sand Flats.

In the past two weeks, we have been able to measure all available
potholes in the Arches group, and estimate volumes, surface
areas, and a/v ratios. Of the 44 pools present, only 18 fall
within the wide range of volumes (1000-10,000L) that we believe
we can study effectively {actually, we would prefer to
concentrate on smaller pools, but there are not enough of them).
So, of the 35 pools needed for experiment 1, 18 are available in
Arches, leaving 17 needed in Sand Flats. Arches has very few
small pools (<1000L) so the distilled water experiment needs to
be done in Sand Flats as well, and ten pools are needed for that
experiment. Thus, a total of 27 pools in the Sand Flats area are
needed to adeguately conduct this study. Of these, only 17 will
be acidified (see Table 1 of the EA).

I hope this explains the difference in numbers I quoted to you,
and those mentioned in the EA and the proposal. We appreciate
very much vyour cooperation in this study, and I would like to
extend an open invitation to vyou and any of vyour staff to
accompany Tim Graham when he goes out to study these potholes,
both in Grand Rescurce Area, and in Arches National Park.





