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ABSTRACT 

This report describes the proposed methods for dealing with contaminants that have accumulated in 
White Oak Creek, White Oak Lake. and the White Oak Creek Embayment as a result of process 
releases and discharp from the Oak Zidge National Lahoratory. Alternative methods oE cleaning 
up the area which were considered in accordance with regulatory guidelines are listed. and 
information supporting the selected methods is p:ovided AIso included are raults of a site survey 
conducted at the Vjhite Oak Creek Embayment and the  expected effects of the proposed control 
structures on the floodptain and wetlands. The appendix contains figures showing the nine cross- 
sectiocs of the stream channel surveyed during studies a€ t he  'White Oak Creek arm- 



White Oak Creek is t he  primary surface water drainage f o r  the Oak Ridge 

National laboratory (QWUL) area. 

and discharges f r w  ORNL have resulted in the accumulation of contaplinants 
in White Oak Creek, h i i t e  Oak Lake, and "the White oak Creek Embayment 

(WOcEf - 

Since t h e  early 194Os, process releases 

The construction of a sediment retention structure at the mouth of W t e  

Oak Creek has been proposed to (11 achieve control of the C O r & i m . h a t e d  

sediments in the White Oak Creek Embayment, arid ( 2 )  prwent their 

downstream transport: i n to  off-site surface waters ( t he  Clinch River and 
Watts Bar R e s e m i r ) .  

Floodplain and wetland assessmats were performed to assess t he  potential 
impacts of the proposed sediment retention structure on t h e  lawer White oak 
Creek s y s t e m -  These assessments address t he  potential for alteration of 
the flocdplain of White oak Creek af te r  the instal la t ion of the sediment 

retention structure, increase in t h e  water surface elevations during flood 

events, and impacts on nearby properties and the envirorrment. 
concern are increased potential f o r  f k x i i n g ,  sedimeiitation, erosional 

alteration of habitat, and overall water quality changes- Benefits include 
setention of contaminated sediments on-site, minimization of transport of 
contaninated sediment d m s t r e a m  in to off-site surface water environments 
[Clinch mver and Watts Bar Reservoir), arAd reduction of fish movement i n t o  

and out of the contaminated area. 

Impacts of 

The installation of the sed imnt  retention structure at the confluence of 
white Oak Creek and the Clinch River w i l l  alter the existing White Oak 

Creek Embayment floodplain to a minor ex ten t .  

mile 20.8 on the Clinch W e r .  
shown in Figure 1. 

The confluence is located at 

'DE drainage basin for White oak Creek is 

Based on histor ic  data, a flood frequency curve has been developed by the 
U.S. Army Corps of Engineering (COE, 19901. From this, a peak f low rate 

can be determined for any given remcurence interval (figure 21 - The 
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normal flow elevation varies seasonally and daily ciue to t h e  operations of 
t he  Eelton Hill Dam just upstream on the Clinch River and operations of 
Watts Bar Dam darnstream. 

h3ite Oak Creek Esnbayment are 741.Q ft, and 7 3 5 . 0  ft respectively, at the  

confluence. 

The normal summer and winter pal elevatians in  

The 100-year and 500-year flood event peak flows were estimated by the COE 

at 1688 cfs and 2500 cfs, respectively. Based on these peak flows, the CQE 
used their HEC-2 d e l  to determine the elevation of each of the flood 
events through the reach of the stream under consideration. 
channel has been surveyed to produce cross-sections at nine locations with  

Section 0.0 being at the confluence of White Oak Creek and &&e Clinch River 
and Section 0.56 being just downstream sf White Oak Lake Dam. 
shuwing each of the cross-sections is included in the appendix. 
model calculates the  elewtion of each flacd event at each cross-section 
location. 

The stream 

A figure 
The E C - 2  

Table 1 gives the sumuary of the HEC-2 flood routing calculations. 
most restrict ive section of the stream is at  the confluence w i t h  the Clinch 

River where the proposed structure is to be located causing backwater to 
the white Oak Lake c am. Hencg, t ? e  surface hater elevation changes very 
little throughout the reach. A star t ing water elevation at the mth of 
White oak Creek was assumed to be 741 ft, which is the normal summer pool 

for &&e Watts Bar Reservoir. The elevaticn of the surface water for  the 
100-year event would range from 741.0 feet at the confluence to 743.1 ft at 
White Oak Lake Dam. 

confluence to 744 .3  ft at the dam. 

The 

The 500 year-event would rmge from 741.0 .Et at the 

The increased area inundated by the change in the hydrologic system is 

minimal because the  banks on White oak Creek are very steep. Figure 3 
illustrates the  500-year floodplain boundary for  the reach under 
consideration. 

floodplain elevation is small (less than 2 feet), the 100-year floodplain 
is not Shawn. 

Because the difference b e m e n  &he 100-year and 500-yeax 



Table 1 
SUMMARY OF THE 100- and 500-year FLOOD EVENTS 

FOR WHITE OAK CREEK BEFORE AND AFTER PROPOSED EMBAYMENT 
- 

--I_ 

- 
PROPOSED EMDAYML'NT 

- L  _ _  - - - - - - - EXiSTING CONLVTIONS _ _  - - -__-I- __- CROSS- 
100-yr Evenl" 500-yr Event"' 100-yr Event 500-y r Event 

-I - SECT1 ON -- 
0.0 741.0 741.0 748.0 749.3 

0.019 741,O 741,O 748.0 749.3 

0.038 741.1 741.2 746.0 7493 

0.052 741 $2 741.4 748.0 749.3 

0.157 741.7 742.4 748.0 749.3 

0,246 742,3 743.3 748.0 749.4 

0,352 742.8 744,o 748,l 749,s 

0,450 742.9 744.2 74 8.2 749,5 

0.560 743,l 74 4.3 748.2 749.6 

* 
* *  200-yew Everit Flow Rate is  1688 cfs 

500-ycnr Evetit f h u  rrtlc i s  25110 cfs 





The proposed sedbnent retention structure design consists of sheet pile 
coffer cells t o  a n  elwatton of 738 ft and gabions or: top of the cells to 

an elevation of 743 ft. 
elevation o f  738 ft -hen the C l i n c h  ,xiver is at laver stacps  (Figure 4 ) .  

This allows drainage of White Oak Creek to an 

The sediment retention structure is designed as a broad crested weir w i t h  a 
crest length of 58 f=t. 

The sediment control structure as proposed has capacity of 2900 cfs with 

headwater elevation of 750 ftwirich is the height of the s i d e  walls. 

the structure will pass the 100-year and 500-year fload events withaut 

overtopping the side walls. 
were &so considered k y  the COE- Thirty-three percent of the m rJould 
yield a peak f low of 6252 cfs. 

structure vas not considered by the WE due to the d l  amaunt of water 
that would be retained. There are no high hazard areas in the floodplain. 

The discharge coefficient was assmid to be 2.7.  

Ttus, 

Portions of the probable maximum flood (m) 

The hazard ranking of the proposed 

The backwater €or the proposed structure was determined by using the 
starting mter elevations at the mDuth of White Oak Creek. 

water elevaticm was determined from the headwater rating equation fcr the 
s-nt control s t r u c m e  (Q = 2 . 7 ~ 3 ' ~  1;  wfieie Q is the discharge in cfs 
and Y is the height above the crest of the dam. 

e lwzt ian  for the 100-year and 500-year flood evezlts are 748 E t  and 749.3 

ft, respectively. The resulting water surface elevations from t h e  back- 
-water calculations are smmrized in W l e  1. 
in water surface elevation betwsen t he  sediment cantrol structure and &?lite 
Q& Lake Dam. 
outlet structures at White Oak Lake  am. 

%e s t a r t i n g  

The star t ing water 

'Shere is very l i t t l e  change 

Badcwater from the 500-year event wmld resch t!! existing 

On March 1, 1991 a site survey was conducted at the White Oak Creek 
EmDayment.. White oak Creek Embayment: is a significantly disturbed riverine 
wet land  system. 
have been identified and elevated concentrations of mercury and PCBs have 
been reported in the fish samples collected from White Oak Creek (MPIIEs/D%, 

1990). The dcrminant: f lora identified durL7g the site survey adjacent to 
the white Oak Creek &hapent  are black willow sdlix nigra [Obligate 
Wetland1 and bamtroo Bambusa vulgaris (Facultative Upland) (USFWS. 1 9 8 8 ) .  

Other flora identified within the enbayment include: 

aigh concentrations of radioactive coqxxnds (cesim-137) 

dogwwd, eastern 



Winter P o o k m  Sane PmteQlon 
of Ground nf.0 I 
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cottonwood, mapie, poison ivy, qreen ash, sycamore, royal fern, eastern red 
cedar and a proliferation of vines which line the banks of the river. 

Fauna observed include: blue heron, mallard, scaup, squirrel, tu r t le ,  

turkey vulture, and tracks of egret, rat;Sit, racoon, deer and turkey. It 
i s  reported that carp, catfish,  largemtitkh hss, bluegill ,  gizzard and 
threadfin shad, and snapping turtle are present in the area. No endangered 

species have been reported in the embayment (MMES/COE, 1990). The site ha5 
Seen identified a5 one of the 90 wetland areas within the Oak Ridge 

Reservation. The area does not appear to represent a unique 
wetland system to the area ei ther  in size ,  species diversity, or 
economic or soc ia l  value. 

As a result of construction of the proposed structure over the  short-term 
and long-term. sedi-wnration within tho lower iriite CaJ. Creek Emba-nt 

will increase i n  a controlled manner- This is due t o  the decrease in  
surface water velocity allowing more time for  suspmded particles to settle 
out. This w i l l  also reduce the movement of sediments within the c l m e l .  

which is the specified purpose of "the structure. 
pool/trater leve' an the entbayment k- i l l  be increased to 738 ft. 
increase Ln hater-level elevation at rese-voir winter p i  will r e d t  in 
retaining ua te r  w e z  J larger area of contamimted embayment sediment 

throughout t h e  year, thereby reducing r i s k s  to direct expasure and 

inhalation of contaminated swpended particles. 

Furthermore, the minimum 
This 

Under notma1 summer p o l  operations, water tdll be allowed to drain f ree ly  

into a d  out of White Oak Creek Enbayment 

w i l l  reduce the rate at which the water m y  enter and exit the embqment 

due to the  peaking power operations at the Melton fill Dam. Melton Hill 
Dam n o m l l y  discharges twice daily during peaking power production, which 
causes a surcharge of approximately two feet at the white Oak Creek 

Embayment- Thus, normal summer pool elevations (€luctuations) within the 

embayment will not be effected by the sediment control structure. 

addition, there are no existing structures located within the proposed 
500-year floodplain. Tierefore, the short-term and lo~ig-kem r isks  to 

individuals or property darcage w i l l  not be increased by- construction 05 the 
sediment control structure. 

the gabions. The gabions 

In 



The extent t3 which the backwater from the sedimenrr retention Structure 

affects the discharge from Xnite Oak Lake Dam was aiso considered. The 
heaciwater within h3ite Oak Lake Dam will change T J ~ T  l i t t l e  due t o  the 

limited tailwater effect from t h e  proposed structure downstream. 
tailwater and hsadwater curves for t he  proposed and existing conditions are 
shown in Figure 5. 

es t i ra ted t o  be approximately 0.25 ft f o r  the  500-year flood event, which 

is a negligible increase ICOE, 1990). 

The 

T h i s  increase i n  headwater i n  White Oak Lake Dam is 

Construction of the proposed sediment retention structure at t he  muth of 

tJocI: will affect  "the netland environment via nutrient and contaminant 

retention, which may turn create a long-term impact on biota i n  t he  
embayment. Poten t i a l  long-term impacts include a decresse in species 
diversity at the benthic level, and increased leveis and retention of 
radioactive materials which m y  affect ~L!I the terrestrial and aquatic 
species i n  the embayment. However, the historically high level o f  
contamination in the embayment has in all probability significantly 
impacted these populations. and therefore, although d i f f i c u l t  t o  predict 
and quantify, any additional impacts w i l l  likely be marginal, 

Containment of contaminants abve t h e  proposed st ructure  should serve to  

inhibit the spread of rzdioactive contaminants in "the Clinch River and 
Warts Bar R?servoir, therefore minimizing potential  long-term impacts t o  

the biota in these aquatic environments. Additionally, construction of the 
proposed structure will minimize the movement of fish into the embayment 

and the subsequent movement of contaminated f i s h  from the embayment i n t o  
off-site surface waters. 

to quantify the benefits  and/or detrimental effects of the sediment control 
structure. 

Long-term monitoring studies would .be necessary 

The Corps of Engineers performed a detailed analysis of alternatives for 
sediment control in white Oak Creek Embaymerat, i.ncluding the no action 

alternative, i n  accordance w i t h  t k  EPA Guidance far Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA, Interim Final, October 

1988, 
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The functional requirements/canscraints for the proposed interim control 
measures were as follows: 

1. 

2 .  

3 .  

4 .  

5 .  

6. 

7. 

8 .  

Contain contaminated surface sediments i n  t h e  lower WCE to prevent 
transport off -s i te  into t h e  Clinch River for an interim duration (up to 
30 years1 consistent w i t h  eventual ORNL permanent remedial actions 

upstream. 

Minimize the cyclic surging of -mter in f ie  - i  w h i c h  results from 

hydropower aperations at Melton B i l l  Dam. 

Minimize potential erosion and subsepent off-site transport o f  Kxz 

sediments by local  flooding in the watershed and/or in the Clinch River 
upstream of the mouth of white Oak Creek. 

Wnimize the potential €or increased backwatec effects i n  the wo(z due 

to construction of retention structures i n  the mouth cf the embayment- 

-re that extracrdinary measures w i l l  he implemented to avoid 
disturbance of contaminated sediments in 'i?CCE during the construction 
of "&e chosen interim corrective measure - 
Lnrplementabili ty 

Effectiveness 

cost 

A complete screening of alternatives was conducted ky the COE (COE, 1991). 
A SMrmary of the findings is illustrated in Figure E. 

Based on the detailed alternatives analysis and site specific constraints 
of this project, the coffer cell/rock-fil.led structure was clearly the best 
alternative for t h e  proposed action. Several aspects of the design and 
construction of the proposed structure w i l l  mitigate adverse effects o f  
ac t ions  in the floodplain and w e t l a d s  of 'Xhite Oak Creek Embayment and in 
downstream surface waters. 
specifically to minimize the increase i n  the area of inundation in the 

floodplain. The construction method selected czeates minimal sediment 

The height of the structurz was designed 
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disturbance durin; construction, and therefore minimizes off-site migration 
of ccntaminated sediment- The ove-rall approach minimizes "&e al terat ion of 

+&e ecosystem and potential off -s i te  impacts associated w i t h  crmtarainatd 

sediment transport dawnstream. 

Results of t h e  €lomiplain assessment indicate minird effects wi t !  r2gard 

to hydrologic inpacts. backwater effects,  and increases in fl&?lain 

inundation area. 
by construction of the proposed st ructure.  

indicates tha t  t h e  white Oak Creek Embapnt i s  a siqnnlficantly dis turkd 

riverine wetland system. The embayment does not c a n s t i t m e  a wetland that 
is unique to the area with regard to size, species diversity, e c o n m c  or 

social value, or  occurrence of endangered or threatened species. 

Risks  to individuals or to prcpert-g w i l l  not be increased 
The w e t l a n d  assessment 

The results of these assessments indicate that t h e  benefi ts  of the proposed 

Structure (on-site retention of contaminated sediment, prevention of 
migration of contaminated sediments i n t o  off-site public surface waters, 

reduction on-site risks a t  i*rlni;er pool water levels, and reduction o f  f i s h  

mcrvemnt i n t o  and out of t h e  contaminated area) outweigh the potential 
minimal impacts to t h e  histarically disturbed embayment system. 
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