ream (Arkansa
¥ %k L/Q

in o

/%' ﬁﬂ_f’ﬁ_f "The Arkansas Water Resources Center (AWRC) has a statewide
mission to plan and conduct water resource research. AWRC
ﬁlffﬂf' ﬁdfﬁﬁw 6’3}?]@" cooperates closely with colleges, universities, and other
organizations in Arkansas to address the state's water and
land-related problems, promote the dissemination and application of

112 Ozark H.nll l.hh-ariiw of mt%a
(479) sruma 4 1?3?# F.M} research results, and provide for the training of scientists in water
AWRC resources.”
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Loads upstream of
i lake different than
Ioads downstream’?




[llinois River - background

m Designated as an Oklahoma scenic river

m lllinois River and Lake Tenkiller in
Oklahoma are major recreational areas

m I[mpacted by point sources and nonpoint
sources In Arkansas

m Lawsuit between Oklahoma and Arkansas
reached the U.S. Supreme Court



Background: lllinois River - Lawsuit

m Oklahoma sued Arkansas (1986)

 to stop Fayetteville discharge
e U.S. Supreme Court 1992:

— AR must meet OK water quality standard
 No P limits in Arkansas except Fayetteville

— AR-OK Arkansas River Compact Commission
* Qversees agreement

m Compact commission recommendations

 Arkansas Reduce Phosphorus by 40%
— use avg. load from 1980 to 1993 as baseline
— use 5 year moving avg

* Note: lawsuit began over point sources, focus has
shifted to nonpoint sources



Phosphorus Loads to Lake Tenkiller
(in kilograms/year, from Clean Lakes Study)

o I
== Rogers
Flint € reck "
Siloam Springs |" v
Oklahoma: = .
Westitlle wofl j = i Springdale
Westville =2900 i
Midwestern Nursery= 600 """ """

530

pup
Do
. E‘ Fayetteville

Frairi& Grove

)

Cherokee Nation
Watts 500
Total = 9,230

Springdale = 43,150
Rogers = 21,600
Siloam Springs = 10,000
Fayetteville = 4,500
Gentry = 1,700
Prairie Grove = 1,200
Lincoln = 1,200

Total 83,350

Il



Northwest Arkansas

+ Abundant water resources
¢ Agricultural production

+ Population growth
¢ Urban development







Lake Frances

Resort Opens

WATTS, Aug
GRiahoma sporis
have n 90-dny
and a classy ping
day In the wood:
northeaster

Lake Fr

|
i

Mo.

Siloam =
Cr. 23 Springs G'- 50
- R

;,n;;‘_.!.,-—-...

Lake Frances - History

LAKE FRANCES RESORT

5 Miles South of Siloam
Springs, Arkansas
For Scason of 1941
60-Room Hotel and Cottages...

ALL SUMMER SPORTS

Oklahoma. Your |
License Is Good.

?ﬁwm

%ﬁ pringdale

a5 @ 1931 — wooden dam completed, resort opens

berg nned
sparstman,
round vac
playground

“As soon

« golf, tennis, swimming, horses, boating, dancing, fishing

e @ 1943 — embankment partially washed out

berg. form
Loulstana
“Oklahoma

w1954 — Siloam springs purchases lake, rebuilds

next day i

Tive stal
2,700-acre
had becn «
it was reop
and Spitim
of Mrs. Jal

dam, builds treatment plant

= m 1971 — concerns about lake water quality

thna ON.rnny

m 1977 — Lake “in late stages of eutrophication”
The Forgotten Resort

BY IVY COFFEY

Towering pine trees hide the hilltop hotel,

which decades ago was the Lhriving center of Sy
a border resort and attracted throngs of Rt
Oklahoma and Arkansas vacationers. | st 7

The abandoned hideaway at Lake Frances
Resort, ncar Siloam Springs. Ark., can be
reached only from the Arkansas side. Only
the oldtimers at nearby Wails, Okla., know
the old hotel is hidden away in the trees. Bul
a number of persons, residents and visitors,
thinks the scenic area deserves more aticn-
thon, that it should be cnjoyed by more peo-
ple.

Guards patrol the grounds of the hotel, |
which still contains some furniture. A few
houses near the building are cccupied.

The resort in its heyday offered cabins,
tennis courts, a swimming peol and a large
dance pavilion. The shell of the swimming
peel remains. The dance pavilion burned and
weeds claimed the tennis court.

Though the resort was abandoned as a -
recreational and fun center, Lake Francesis 87

OPENS MAY 31

— Golf, Tennis,
Riding Horscs, Doating,
Dancing, Fineat Fishing



By Kevin Danovan
Stafl Writer

FAYETTEVILLE.
Ark. — Pledging a
court battle Il neces-
sary, Oklahomans and
several Arkansas allies
1old a clitizen's advisory
commiltee here Thurs-
day night that the Il
nois River cannol as
similate the sewage
Fayetteville s consid
ering dumping Into it.

“Qklahoma Is not lik¢
Arkansas, in thal
there's not an awlul lot
of clear water streams.
The only significant
one is the Illinols Riv-
er.” said Wayne Mlich-
ell, chalrman of the Ok-
lahoma Secenic River
Commission, at a pub-
lic hearing.

Mitchell said the pro-
posal to bulld a wasie
water treatement plant
five miles upsiream
from the Oklahoma
border — one of four al-
ternatives being con-
sidered by 1he commit-
tee — threatens to
harm one of Oklaho-
ma’s most popular fish-
ing and recreational
areas.

Mitchell and others
warned they would
tight any (ederal grant
‘applications made by

Fayetteville for the
plant should the Fay-
elteville City Board
eventually opt for the
Tllinots River site. Fail-
ing that, Mitchell =aid,
Oklahoma authoriiies
would pursue a lawsult
te stop construction.

|_ake Frances - H

m 1978 — concerns about safety of dam
‘m Early 1980s — Fayetteville, AR proposes

" Opposition to the 1Ll
nois River proposal al-
so came from the Illi-
nois River Property
Owners Assoclation of
Arkansas, whiose
spokesman said the wa-
ter quality of the river
is already below many

gooners Fight Plan to

in Oklahoma, and it
can't take much more
pollution than it's got
now,” Peyton sald.

, Chet Bynum, of Nor-
man, a member of a cit-
jzens group called the
llinois River Conserva-
tion Councll, echocd

st mamanen (Or

Dum

saturation peint for
pollutants.

“The assimilative ca-
pacity has been re-
duced to the peint that
It can't handle secoad:
ary treated sewage,’
such as would be
pumped into the Nlinois
under the proposal, she

dally.

The Wk

Plant alre:

—

Istory

p Effluent Lake-Cleaning Methods

Could Harm lllinois River

WATTS (AP) — Methods as simple
as planting water lilies and cattails
could help clean e in east-
ern Oklahoma, but what's best for the
lake could be damaging to the Illinois
River, a researcher s5ays.

Nr Stenhen Threlkeld. assistant pro-
ersity of
a public
e Adair
inducted
T,
eservoir

WWTP discharge into lllinois River

m 1983 — Lake Frances clean lakes study

 Point sources = 65% of P load
m 1985 — study it again.

Lake Frances Spillway Hazard Cited

By John Grelner

J¥-water Mows over It and not over the embankment

The splilway on lLake Frances Dam In ndnlr.lj’r’l'l‘l'.%lch could he waghed away, he sald,
Counly needs (o be enlarged to ensure that |t res c
malins sale, an Inspection report by the Water Rg-l' bul’ a severe (lood of the 1llinols River In 1943
sources Board's engincering division sald Tues:

day.

A summary of the Lake Frances Dam safety in- i

spectlon was relenscd by The Ecnrd-nluring.lls' .
- . ivComputations indicate the dam and spillway

meeting.

. e
The board took no action on a recommendatlon’

to give the ety of Siloam Springs, Ark., which has

responsiblity for the dam, time to review the re-

port and determine costs to correct conditlons.
The report basically means Inspectors thidk the

ment safety, sald Terry Thurman, chiel of the Wa-
ter Resources Board's engincering divislon.
The splliway Is designed to ensure thal excess

The dam orginally was completed in the 1920s,

washed out the embankment, he said.

It wad not rebullt untll 1954, he sald, when it
wif® rebulit to withstand flood waters of the mag-
nitude whith washed out the dam In 1943.°

<epn only handle about 20 percent of the probahle
maximum-tloed withoul overtopping the embank-

ment, the repott sald:

* The probable maximum [lood Is defined as a
flood which may be expected from the most severe
aplllway should be enlarged 1o ensure cmbank- “combination of weather and river condltions reas

sonably possible In the reglon. .
The Lake Frances Dam embankment would be
overtopped by ¥ feel of water during a probable

maximum flood condition, Thurman said.

One-half of a probable maximum flood,
predicted In a 300 1o 700 year perlod, cou
4.3 feet of water 1o flow over the Lo

embankment, the report sald,

In another related action, the Water Ru
Board voted to Issue an order to the owne
tle Cooley Lake Dam and Spillway that th

breached by May 19.

Thurman said the lake actually h
dralned. The dam sits above a Inrge ap
complex In Tulsa and breaching the du
mean making a hole in It large enough'to
waler from belng stored in the lake bed.

-The water board also Issucd an order

town of Keliyviile lower the Kellyville

Creek County by 2 feet to preserve tho da

lake,

said the three Arkansas cities evident-
ly dump their sewage into tributary

streams that feed Lake Frances via
Osage Creek.

The cities are not violating Arkan-
sas standards by doing so, as these
stireams have been authorized by their
state authorities for such dumping, he
said.

Threlkeld said he had studied possi-
ble restorative techniques lor the lake.

It would be possible to clean up
Lake Frances in a variety ol ways, but
lave negative ef-
s River down-

d one solution
st-effective and
kansas olficials
ze-treatment fa-

lant beds of wa-
i just upstream
ust might take
oblem,” he said.
[ you take care
t taking care of
get toxic blue-
he lake.”

that if this hap-
d water would
iver, killing fish

ertain applica-
lum might can-
horus.

the line. you'il
or not If it is,
oblem inexpen-
sibilities exist,”
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1983 Lake Frances study

m Total P “declines only slightly” between
upstream and downstream stations.

m Form of total P:
e 85% In reactive form upstream
e 54% In reactive form downstream

m“...sedimentation Is eliminated as a
major net phosphorus sink.”

m Study focused on baseflow



Arkansas Plants Labeled Poliuters
Sfudy Trac:es Source of Lake, River Detenaraﬂan

1983: “..

awlth the Water Re-

disshi poccrding 10 Hor-
leex of  nols [tows westward -lldetllﬂ m?‘#“n il
: mmd' !ﬁmu bor-  wental Mgt sapervisor

.60 to 90 percent of pollutants

) i.i hrasm i ek | Lol ™ Wy ™

Noars Mrank_ eombine. (he T11-

Board OKs Lake Study Agreement

An agreement with the Unlversity
of Oklahoma for a $102,000 swudy of
a nertheastern Oklahoma lake under
the federal clean lakes program was
approved Tuesday by the Oklrhoma
Water Resources Board,

The study is for Lake Frances on
the Nlinols River in Adair County.
Ran Jarman, kead of the water quali-
tv divi=ion of the sLale aceney. said

A federal Envirenmental Protee-
tion Agency grant 1o the Oklahomia
Pollution Control Cooerdinating
Baard will provide $TLB55 of the
money. OU will provide services
equal to $30,856, the ames share of
the praject. =~

The agrecmenl couimits OU‘t\o ¢
technical work including sampling,

|r: L?kedl?rar?ces come from (Arkansas) States P repare %
ants’ discharge...” m disd . : '
bams o i 10O Study River =
) Thal T:‘h" HF‘.?E}ET’I‘EVILLEdAg (éap) — ]stau.- and Ieﬂe;al “:
1983: “...estimate was flawed by "’i._ To  Special interests Jont influence the results of two  TAH
. . siudies of thgdllinois River being undertaken by s
faulty sampling methods and did Oklahoma. wl-
. . ng on the proposed studies, an audi- ‘#_
not give enough blame (to NPS)... Bt onmental Protection Apency what

1985 “...officials were urged ... to
ensure that special interests don’t

influence the results of two studies...”

a8 FPrancps 1ty and aesthefics seem to be the maln concerns
snsnndals an people have about the river. Larry Edmison, direc-
1985: “...challenged what he called

omissions and discrepancies in the
studies and urged that differences

between the studies be reconciled...”

“We believe fhe results
tive and environmentally so
wastewater-treatment facilities in
he said.

]




l Lake Frances'

Lake Frances History

m Late 1980s — Lake Frances gets really nasty
 shallow and mucky, boats running aground

e Algae in lake and downstream
 EPA study: “...Lake Frances outflow was the most
turbid water sampled in the lllinois River Basin.”

m March 12, 1990 Article...

> i ; .1 ’:_ii,l_ e T eSO o ik "I : .—;—‘--Mt
A s B ey

Shnk Between S'l'CI tes

Polluted Lake Frances Poses Problems

ave Seldon Siloam Springs, a northwestorn

Asslstzgrt State Editor Arkansas town of about 10,000 people,

WATTS — When Siloam Springa. continues to maintain rcgulutory con-

Ark. recently considered selling Lake trol over the reservoir, but 85 percent
Frances for §1, Oklahoma didn't figure  of lts surfaco arca {s in Oklahoma,

it was much of a bargain, The i?tke 51 :t:;ggglggnilﬂ?é?e 1.’:’0}?3:1 al:f

iy
The once plcturesque resorvolr on ?:fﬁirlfng :;mimni(mnn{ Ediacant in the




Lake Frances
Cavses Stink
Amid States

By Dave Seldon
Assistant State Editor
WATTS — When Si-

loam Sorings, Ark. re-

The Oklahoman, March 12 1990

TR A—————

4 I-,-
A

. have Lake

- osrc: «.

Dam iIs unsafe. Court order
to repair dam by July 1, 1990

Frances declared a public
“+-I'nuisance and drained. .

i'.'"- either fix it or take it out

l ‘shallow, polluted mud hole /
Ri Cll® SJiwiex - i ; v | e

homa-Arkansas berder

.

XY Ly
.. dredge it...”

d
;ﬂm ..creates a foul odor and
g;; clouds the Illinois for 12 miles”

-1t was pu:jchnsnd as a

e wirE=ma Wmas

tha
Rt

untl recontly.

main spiliway.

‘... open the gates...”
orap

sulted from prolonges

the



Lake Frances - History -

m May 4, 1990 — Dam busts
e Top several feet break off

Evacuees Home

As Lake Drops

Residents were warily
returning to their homes
in eastern sections of the
state after rain-swollen
Lake Frances washed
away a large piece of its
concrete dam and left gi-
ant cracks in the con-
crete structure.

Authorities in Adair
County said more than
100 people were evacu-
ated below the dam Fri-
day, but allowed to re
turn hours later when au-
thorities determined it
was sound.

cne mile northeast of
Bristol in northeastern
Ellis County. Bristol is
about 30 miles southeast
of Dallas.

Ten Texans and one
Oklahoman have died in
flooding during the last
two weeks.

Elsewhere in Oklaho-
ma, flooding remained a
probiem. The U.S. Corps
of Engineers said nine
lakes had either filled or
would exceed flood con-
trol pools but no dams
were in danger of over
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What’s happening in “lake”’now?

m Lots of nutrient rich sediment
m Phosphorus flux?

Why would lake make a difference?

m P source or sink

m Ballard Creek (~10% of flow)
« Unnamed creek



lHlinois River concentrations and loads
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Why would loads be different?

m Effects of Lake Frances
 The lake
e Two streams between sampling stations

m Natural variation and error
m Monitoring program design



|_ake sampling = 4 sites, sampled same time

SRP (mg/L)
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Sediment sampling — P flux

m A whole lotta P flux going on
e Anaerobic: ~ 16 (mg/m?2)/day
— 16 Is eutrophic, Lake Euchy is 4

e Aerobic: 0.2 -4
—Very high

m A lot of high nutrient sediment



m Sampling and load calculation

Variation
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Estimator results

*9 storms, upper 50%, no seasonality
*9 random storms

*9 storms from upper 50% of flow

*no storms (15 and 30 day)
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Variation — flow calculation
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Monitoring Program Design

m Loads for lllinois River agreement
e AR: Monthly sampling; Load = flow*C

e OK: now doing targeted storm sampling
(USGS)

m Also:
e USGS - Arkansas
« AWRC - autosampler



Monitoring program design

m Oklahoma
Year |Storm Regression | coeff. Load |Flow-wt
sampling years for Q (kg) |C (mg/L)
1998 None 87876| 0.138
1999 Start | 1997-1999 | 0.703 130314 | 0.184
2000 Full 1998-2000 | 1.09 197346| 0.341
2001 Full 1999-2001 | 1.12 241702 | 0.417




Summary

m Lake Frances
e A lot of Phosphorus-laden sediment

 Not an obvious source or sink of P,
— But a source now that point sources are down?

e Tributaries not significant

m Variation
e Load differences within error/variation
e Doesn’t explain trends

m Monitoring Program design

e OK Is getting more accurate
 OK changes may explain trend



Conclusions (opinion)

m Lake can be a long-term source of P

m Differences between stations due to:
e Monitoring program differences
e Variation and error



Future - monitoring

m New proposed monitoring plan for
whole lllinois River watershed



Future — Lake Frances

m Plant something (cattails?)
 Probably too much trouble
m Dredge
e Good idea, but who pays? Why?
m Blow up (rest of dam)

e Potential sediment spike worth it?
—[t's not much of a lake now

m Leave It alone
e likely



e

"The Arkansas Water Resources Center (AWRC) has a statewide
mission te plan and conduct water resource research. AWRC
7{/%’{55”/’ ﬁéyﬂﬂ.’%’ﬁ . ﬁé’}?/{ﬁ’f’ cooperates closely with colleges, universities, and other

organizations in Arkansas to address the state's water and

I ET - 112 Ozark Hall * University of Arkansas ; inati P

..h ATHE _. P’ ] Fayetteville, Arkansas 12701 land-related problems, promote the dissern_matmn a!ll:l' a_pph_catron of

= | i F a - . / (479) 575-8403 * (479) 575-3177 FAX research results, and provide for the training of scientists in water
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resources."”
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