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Capstone Experience

m Senior Environmental
Scientists and Engineers C¥%

m Comprehensive analysis
of an open-ended, real-
world problem

m Work directly with
clients and stakeholders



2010/2012 Capstone Projects

m Outgrowth of long-term [

-_‘ l_;j g Grand R;__'{er Dam Authonty

cooperative efforts

B FOCUS ONn reservoir
sediment contamination

m Historic mining impacts

® Management implications




Grand Lake Watershed
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Grand Lake O’ the Cherokes

m Third largest reservoir «10.298 mi? watershe |

In Oklahoma 46,500 surface acres &
*1,300 shoreline miles g#

m Beneficial uses
— Hydroelectric power
— Flood control
— Water supply

— Recreation
— Fish and wildlife
propagation

e o

“Pensacola Dam (1'5’40)'

m Operated by GRDA eLargest multiple arch dam



Grand Lake O’ the Cherokees

® Premier recreation
destination

m Near shore development
— Boat docks '

— Sediment dredging

One weekend
$26 million economic impact



http://www.google.com/url?sa=i&rct=j&q=grand+lake+o+the+cherokees+dockominium&source=images&cd=&cad=rja&docid=HzLh7ZbCh_Tu6M&tbnid=69LzGzkLbrxOfM:&ved=0CAUQjRw&url=http://grandlakedocks.com/?p%3D125&ei=qtCuUYOeEKjgyQHNmID4Ag&psig=AFQjCNGpn_yy4dJ4soIRC5eiPsSb4r2r0g&ust=1370497507475874
http://www.google.com/url?sa=i&rct=j&q=grand+lake+duck+creek+marina&source=images&cd=&cad=rja&docid=0HT77itK2O3ZPM&tbnid=jWazCzkaiYSP8M:&ved=0CAUQjRw&url=http://www.cobaltboats.com/eNews/article.php?id%3D50%26issue%3D905394357&ei=T9OuUZbgNcWsywHEk4Fo&psig=AFQjCNGHXtbimoUOiH_xO5B7jfCXtlF24w&ust=1370498233791359
http://www.google.com/url?sa=i&rct=j&q=grand+lake+o+the+cherokees+bassmasters&source=images&cd=&cad=rja&docid=mJBbxaLeOSBZqM&tbnid=fjGMbQWTtzZB-M:&ved=0CAUQjRw&url=http://www.tulsaworld.com/webextra/continuingcoverage/default.aspx/Bassmaster__Classic_2013/86?pgid%3D5&ei=UNSuUdjlCubhygHbsYHoCw&psig=AFQjCNHuQeuxsO06kwWmsu7jPmWSxiaOhQ&ust=1370498456958769

Tri-State Mining District

m 1200 mi2 mined
~1838-1970

m Mississippian sulfides P |
— Galena (PbS)
— Sphalerite (ZnS)

m Four USEPA CERCLA
Sites



Project Scope

m Lake shore development often requires
sediment dredging

m GRDA Shoreline Management Plan

— Total metals concentrations compared to
MacDonald et al. (2000) Sediment Quality
Guidelines

m Examine sediment metal concentrations



Project Objectives

m Assess the potential impacts from
sediment dredging

m Focus primarily on metals associated
with the TSMD

m 2010: Initial lake-wide survey

m2012: Targeted work in two coves






Sampling Locations
2010

Grand Lake O'the Cherokees Sampling Map
Legend

¢ Sampling Location
Road

[ IGrand Lake

NR: Neosho River

SR: Spring River

ER: Elk River
CR:Carey Bay
DK: Duck Creek
RW1: Drowning Creek (Downstream)
RW2: Drowning Creek (Upstream)
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Water — 1 m above sediment

2010 2012

In situ physical parameters X X
Total metals™* X X
Dissolved metals™ X

Alkalinity X X
Hardness X

Nitrate X X
Nitrite X
Ammonia X
Phosphate ) )
Turbidity X X
*Al, As, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Zn




Sediment

m 2” diameter gravity corer
® Incremented 2” sections
m TCLP samples re-composited

2010 2012
Moisture content X X
Organic matter X )
Total metals X X
TCLP Metals X
Total mercury X
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Water Quality Results

m 2010 data

— Turbidity > lake criteria in 2 of 7 samples
— Nutrients < in-lake criteria

— Metals < acute and chronic criteria in all
samples

m 2012 data
— Phosphate > in-lake criteria in all samples
— Ammonia and nitrate < in-lake criteria
— Cd > chronic criteria at DCK-1



Sediment TCLP Metals

m No RCRA guideline for Zn
m As, Cd, Cr, and Pb have RCRA guidelines

m None exceeded TCLP criteria



Sediment Quality Guidelines

Measured Concentration
|

Neither Adverse effects
predicted to be | expected to

toxic or : occur more

nontoxic often than not

Adverse effects
not expected to
occur

Threshold Prob'able

Effect Effect Q|
Concentration Concentration |




Neosho River and Duck Creek
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Concentration (mg/kg)

0 20 40 60 80 100 120 140
0 # =g 7 7 - go—
" 2 § .
Elk River o w7
6 |» | E
s } ' .
Grand Lake O' the Cherokees Sampling Map T ! :
Legend ii
@ Sampling Location ie L TEC :PEC
Road
[ IGrand Lake 0 2 4 6 8 10 12 14
NR: Neosho River 0 7 p— T 7 T 3
SR: Spring River 2 b .
ER: Elk River T E Cadmium
CR: Carey Bay = & k E
DK: Duck Creek = sk .
RW1: Drowning Creek (Downstream) § 10 f E
RW2: Drowning Creek (Upstream) = oy | E
16 L WTEC *PEC
0 500 1000 1500 2000
0 ; - . . .
2 pr
a by - Zinc
s L
ofon
14 | '
ig L TEC <PEC

5,000 10,000




Concentration (mg/kg)

0 20 40 60 80 100 120 140
0 # =g , 5 g e
Carey Ba | s
y bay | ;
& F 4
8 Lead
Grand Lake O' the Cherokees Sampling Map 10 b :
Legend | TEC | :PEC
® Sampling Location 14 . .
Road
[ IGrand Lake 0 1 2 3 4 5 6
NR: Neosho River e - a . . .
SR: Spring River 2 F E
ER: Elk River 4 F :
CR: Carey Bay = 6 | Cadmium :
DK: Duck Creek = sk -
RW1: Drowning Creek (Downstream) ‘g 1w | E
RW2: Drowning Creek (Upstream) o .| E
14 | TEC! *PEC
0 200 400 600 800
0 . o . .
2 | :
a } .
6 b ~Zinc
. | ~
10 |
12
1a b TEC PEC

5,000 10,000




o Concentration (mg/kg)
rO W n I n g — 0 20 40 60 80 100 120 140

0 .
2 b :
Downstream | s
6 b :
Grand Lake O' the Cherokees Sampling Map 12 Lead
Legend 12 b :
& Sampling Location 14 | TEC §PEC
Road "
[ IGrand Lake 0 1 2 3 4 5 6
NR: Neosho River 0 o e v v H .
SR: Spring River g E
ER: Elk River .
CR:Carey Bay . °r :
DK: Duck Creek £ .
RW1: Drowning Creek (Downstream) 'g_ dmi E
RW2: Drowning Creek (Upstream) & 9 r -agmium E
TEC gPEC
15 & g
0 100 200 300 400 500 600 700
0 . . v . . . .
: | :
A ,
6 |
8T <E
12 ¢ § %
14 | | TEC PEC:p~"

5,000 10,000



Drowning - Upstream

Grand Lake O' the Cherokees Sampling Map
Legend
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Zn Concentration (mg/kg)
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Conclusions — Water and TCLP

m Lake water quality

— Turbidity and phosphorus exceed applicable
criteria

— Cd > chronic criteria in one sample

m Sediment TCLP metals

— Metals < regulatory criteria
— Not considered hazardous waste



Conclusions — Total Metals

m 2010 TEC

— Drowning — Upstream exceeded TEC for Cd
— 71 % of sites exceeded TEC

m 2010 PEC

— Four sites exceeded Cd, Pb or Zn criteria
= Spring River, SR
= Elk River, ER
= Carey Bay, CR
= Drowning - Downstream, RW 1
— 57 % of sites exceed PEC



Conclusions — Total Metals
m 2012 data focus on dredging/development
IN COVes

m Shoreline Management Plan dictates
further action if [M+] > TEC

00 Exceedance

n 95
Cd 100
Pb 82
Cu 38

NI 58




Recommendations

m Further sediment research needed
— Sample more coves
— Collect more cores
— Complete particle size analyses
— Age date cores
— Assess native soils

m Disposal plans must be considered prior to
dredging
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315t National Meeting, Oklahoma City Renaissance Convention Center Hotel, June 14-19, 2014

Do you like to win free stuff?
Then play to win at ASMR ‘14 in OKC!

Contest Rules:

1.
2.

Take a free ASMR ‘14 OKC koozie.

Use your ASMR ‘14 OKC koozie to keep your favorite
beverage ice cold.

Take a digital photo of you and your ASMR ’14 OKC
koozie at mwmm;mm
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Sender of the best photo will win free stuff at ASMR ‘14
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