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 What is GRDA...GRDA at a glance
« GRDA's Impact on Local Communities
« Watershed Challenges & Algae Bl




GRDA at a glance ...

- Nation’s 20t largest public power utility*
- Built and manages Grand Lake,

Oklahoma’s premier recreation destination.

il

Robert S. Kerr Dam

(120MW) (114MW)
Constructed 1938-40 for $28  Constructed 1962-64 for §
million. million.

Pensacola Dam

Updated construction cost:
$300+ million.

*by generation, American P



Grand Lake ...

Oklahoma’s Premiere Recreational Destination...

..And At Times, Oklahoma's 3rd Largest City!!! reppy
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Grand Lake ...

Oklahoma’s Premiere Recreational Destination...

- Basic Stats...

18,000 Waterfront Homes
>10,000 boat slips
150 Commercial Marinas

Shoreline Property
- >$1,000/foot

Boat Fuel Taxes
« >50% from Grand Lake.

Grand



Tourism ...

Providing vital revenue for state, county and local communities...

Tourists Spend Nearly $94 M Annually Just in
Grand Lake Area Counties Alone

100 | (generate 1,500 jobs & $8 Million in Tax Receipts)
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Blue-Green Algae Bloom
Grand Lake, 2011 (Horse Creek, Unfinished Bridge)




Grmwater aquatic analysis ... research ... consulting

laboratories

Microcystin Data Report
Project: Grand River Dam Authority

Jample Identification Sarnple Collection Date
Horse Creek (Tow) 110627
Horse Creek (Grah) 110628
Duck Creek (Tow) 110628
Duck Creek (Grab) 110628

Toxin — Microcystin (M)

Sample Prep — The samples were ultra-soni cated to lyse cells and pet€ase toxins. Sample
dilutions (10x & 100x) were necessary to accommodate the citfated range for ELISA andlysis.

Analytical Methodelogy — 4 microcystins enzympHiked immunosorbent assay (ELISA) was
utilized for the quantitative and sensitive congerfer-independent detection of MCs. The current
assay 1s sensitive to dowm to a LOD/LOQAT 0.15 gL for total MCs. The average recovery of
the lab fortified blank (LFB) spikedafith | pgfL MCLR was 85%.

Liquid chromatographyferss spectrometry (LC/S) was utilized for the determination of four of
the most common gafrocystin variants md their relative abundance. The [M+H]" fons for LR
(miz 995.5), PR (m/z 519.5), YR (m/z 1045.6) and LA (m/z 910.5) provided both specificity and
sensitiyizr” Microcystin-LR was found to be the dominant variant present in the Horse Creek

{tpr sample with a small level of MCRR present as well.

Summary of MC Results

Sarnple MClevels
(ug/L)
Haorse Creek (Tow) =125
Horse Cregk (Grab) =40
Duck Creek (Tow) =358
Duck Creek (Grab) =10

LODILOQ = 0.15 pg/L

Subrnitted by: %%

Mark T. Aubel, Ph.D.
Dite: 630111

est Results
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News Headlines

Staff Reports

An Oklahoma Department of Environmental
Quality (DEQ) recommendation to temporarily
avoid body contact with water at Bernice State Park
is prompting the Grand River Dam Authority to re-
mind lake enthusiasts to take extra precaution on
Grand Lake this summer. The state park is putting
up signage to notify the public.

DEQ made the recommendation after the GRDA
Ecosystems Management’s water lab confirmed
blue green algae (BGA) was in the waters near the
park, and in portions of Horse Creek and the back
of Duck Creek.

BGA are microscopic organisms that are naturally

Public warned of algae at Bernice

present in lakes and streams, usually in low num-
bers. However, the algae can become abundant in
shallow, warm water that receives heavy sunlight.
While most BGA are net loxic, loxins can be pro-
duced in some algae blooms. Results of the tests of R0
BGA water samples taken by the GRDA Ecosys- §
tems Management Department will not be avail-
able until early next week. However, as a precau-
tion DEQ made its recommendation to avoid body
contact,

GRDA joins with the DEQ in urging lake users
o practice caution and use common sense when

See, ALGAE, page 9

urla:yr Pu
This blue green algae has appeared
near Bernice State Park.

Grove Sun: June 28, 2011

DEQ issues Grand Lake algae warning

8 Test afm h 1 ‘In the interest of public the publics help in that

T regard. If you see areas of

LU S , safety Wwe are Flst the lake where you believe

Moty o blue-green algae is present,
TR aslllng lake I.I‘SE-IS tn'be please contact GRDA”

e blue-green algae.  careful and vigilant. Blue-green algae might

look like thick peablsouﬁ.

? green  paint, or uish,

World Staff Writer Justin Alberty brownish or reddish-green

corporate communications
dircetor for the GRDA

paint, When it washes up on
shore, it may appear to look
like a thick green mat that
falls apart when handled.
The more common green
algae are stringy and made

BERNICE — The pres-
ence of a potentially dan-
gerous algae caused the
Oklahoma Department of
Ervironmental Quality to

Results of tests to deter-
mine the toxin level of the




TULSA (AP) — Oklahoma
officials said Friday they
are discouraging swimming
in Grand Lake because of
potentially dangerous blue-
green algae — a statement
that drew a quick response
from the governor, who was
concerned about the effect
on tourism over the holiday
weekend.

Gov. Mary Fallin said she
was extremely concerned
about the economic damage
that could result if people
canceled trips to the north-
eastern Oklahoma lake at
the last minute.

“There are still a lot of
great things to do at the
lake, even though there are
concerns about the quality
of the water,” Fallin told
The Associated Press.

Public pools are available
for swimming, and there's
golf courses, fireworks, an

News Headlines

Governor quick to

respond to warning
about Grand Lake

air show, free concerts, a
carnival and numerous
tourist attractions in the
towns near the lake, includ-
ing Grove, Pryor, Salina,
Langley and Miami.

“T've had calls from busi-
nesses at the lake express-
ing concern about the ef-
fect on business and rev-
enue,” Fallin said. “Grand
Lake is a wonderful
tourism spot for Oklahoma.
There's a lot of economic
activity at the lake. We
need to do all we can to sup-
port the lake."”

Fallin's family had al-
ready planned a trip to
Grand Lake over the Inde-
pendence Day weekend and
“we're still going,” she said.

The GRDA is “strongly
discouraging” swimming or
other activities that would
bring people into contact
with the water, agency
spokesman Justin Alberty

Lawton Constituti

THE TuLs.n. ann, Tow Gu,xmr

This aerial photograph
Oklahoma officials said
Grand Lake because of pot
statement that drew a qui

IDEQ Issues Algae Alert

By CAREY IIE.M)

concemed about the effect c}::w.moxf?f«w e A

ahoma Deparmenl of
[Environmental Quality ree-

said. The agency issuedommendation to ‘temporarily

advisory because of raj
changing levels of
green algae in the lak
said.

The agency’s board o
rectors scheduled an ey
gency meeting in Tuls
Friday afternoon to disl
the situation.

Blue-green algae are|
croscopic organisms
are naturally presen
lakes and streams, usi
in low numbers. How
the algae can become
dant in shallow, warm

avoid bedy contact with water
at Bernice State Park and a
few other areas of Grand Lake

is prompting the Grand River
[Dam Authority to remind lake
enthusiasts to take extra pre-
caution on Grand Lake this
summer, The state park is put-
ﬂngl up signage to notify the
public,

Blue green algae, or BGA has
been found in the waters near
Bernice State Park, in portions
of Horse Creek and the back of
Duck Creek — all popular des-

tion to avoid body contact with
water in these arcas after BGA
was found there.

Toxins produced by BGA,
or cyanobacteria, may cause
allergic reactions, damage to
the liver and other internal
organs, as well as damage to
the central nervous system
and the brain.

According to Justin Alberty,
corporate  communications
director with GRDA, the area
on Duck Creek where the BGA
was found was at the back of

tinations for tourists enjoying [

the waters of Grand Lake. The
[DEG made the recommenda-

the creek beylmr] the popular
Thunder Bay res

Alberty exulamed the big-

st area of concern is Bernice
tate Park and Horse Creek
Tests conducted June 17 found
the largest amounts were in
Horse Creek, "but over the
weckend, the strong southerly
winds helped it dissipate.”

Over a busy holiday week-
end, such as the Fourth of
July, the population of Grand
Lake proper swells to the
third largest in Oklahoma,

mmﬁmmmmum«\mmmw Ecology,
washed up along the shoreline in Long Lake, Thurston Gounty, Washington. The bluish color means that

uccnrdmgw Graml Lake area
Chambers of Com

Visitors are admed to avoid
areas where the water is shal-
low, still and warm. “We've
not had this on Grand Lake
before,” Alberty said, “We
don’t want to panic anybody
but still advise everyone to
swim in the main lake.”

Three magnets attractin
boaters are Woodard Hol-
low, Big Hollow and Dripping

Springs.
(See ALGAE, Page 3)

@ blue green algae bloom

pets Oklahoma Department of Envi
the Grand nlvermumnumnuuwumwwmummmemmmmrounu

in the waters of Bernice State Park, Horse Creek

and Duck Creek on Grand Lake.
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News Headlines

Okla. agency discourages
swimming 1n Grand Lake
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Grand Lake, because of potentially
dangerous blue-green algae

Page 3A
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Blue-Green Algae Bloom
Grand Lake, 2011 (Duck Creek)




Blue-Green Algae Bloom
Grand Lake, 2011 (Horse Creek)
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Lake Managers Perspective

(Long-Term Economic Benefits and Ecosystems Services)

 How Do We Address
Active Bloom

— Health & Public Safety

* Monitoring

How Do We
Mitigate/Prevent
HAB's

— Economic/Rec Impacts

Ada Evening News: July 21, 2011

Heat wave fosters toxic algae in touristy lakes

OKLAHOMA CITY (AP) harmful w humans and live- swimmers at lakes in northeast  consequences for some business- Problems on Grand Lake
wam, Oklshoma, southem Kansas and  es in Oklahoma where tourism  have subsided, the Grand River
Nebraska to avoid contact with s the third largest industry with  Dam Authority said. Advisonies
the toxic gunk. The issue altract-  an estimated anm
this  $62 billion. Oklahoma’s numer

A prolonged heat wave in  stock. It flourishes
central US. has fostered the L1

wih of a dangerous form of
ac in lakes and ponds, threat

“perfiect storm” for it

Officials

prowth tory illness on a swim in
ave issued a senies  Lake in Ketchum Hollow

of wamings, telling boaters and he bad publicity has had dire  Tourism and Recn

ed national attention carlier

Staff Reports

An Oklahoma Depariment of Environmental
Quality (DEQ) recommendation to temporarily
avoid body contact with water at Bemice State Park
1s prompting the Grand River Dam Authority to re-
mind lake enthusiasts to take extra precaution on
Grand Lake this summer. The state park is puiting
up signage to notify the public.

DEQ made the recommendation after the GRDA
Ecosystems Management’s water lab confirmed
blue green algae (BGA) was in the waters near the
park, and in portions of Horse Creek and the back
of Duck Creek.

B A are microscopic organisms that are naturally

present in lakes and streams, usually in low num-
bers. However, the algae can become abundant in
shallow, warm water that receives heavy sunlight.
While most BGA are not toxic, toxins can be pro-
duced in some algae blooms. Results of the tests of
BGA water samples taken by the GRDA Ecosys-
tems Management Department will not be avail-
able until early next weck. However, as a precau-
tion DEQ made its recommendation to avoid body
contact.

GRDA joins with the DEQ in urging lake users
to practice caution and use common sense when

See, ALGAE, page 9
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ns of Keystone, Fort
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Courtesy Photo
This blue green algae has appeared
near Bernice State Park.
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Recreational Benefits

The Economic Benefits of Protecting Healthy Watersheds Page 3

Recreation and tourism
BICYCLING $17.7 BILLION

Recreation and tourism are billion-dollar '

industries in the United States. According to the B |

American Sportfishing Association, there are =

over 30 million anglers in the U.S., generating H

over one million jobs and over $45 billion in

retail sales annually. Healthy intact ecosystems ==

are essential to the viability of both commercial N
and recreational fishing. More people in the U.S.

fish (30 million) than play golf (24.2 million) or

CAMPING $36.4 BILLION

FISHING $4.1 BILLION

HUNTING $2.2 BILLION

PADDLING $4.8 BILLION

SNOW SPORTS $8.8 BILLION

TRAIL $11.2 BILLION

ESBRERAMAE

play tennis (10.2 million). . WILDLIFE VIEWING $2.7 BILLION |
] 1 L [ 1 1 1 ]

In a 2003 study, the Outdoor Industry % $10  S15 S0 26 S0 $% S0 TOTAL $87.9 BILLION

Foundation found that the outdoor recreation (In biflions)

economy contributed $730 billion annually to
the economy, supported 6.5 million jobs and
generated $88 billion m state and federal tax
revenues. Wildlife watchers in The Chesapeake Bay region spend about $3 billion annually on trip-related expenses and
equipment; this estimate does not include job creation and multiplier effects from these activities. Rural areas near forest
land and other types of open space often depend on tourist spending to help support their local economies. Outdoor
recreation and eco-tourism are large economic forces whose foundation rely on the maintenance of healthy watersheds and
the protection of open space.

More people in the United States fish (30 million) than play golf (24.2 million)

Federal and state tax revenues generated by recreational activity
Outdoor Industry Foundation 2003

or play tennis (10.2 million)




