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ENVIRONMENTAL CONTROL PROCEDURES AT THE SAVANNAH RIVER PLANT 

E. B. Shel don 
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ABSTRACT - New environmental control activities in the past year 

· at SRP have included improved control and reporting procedures 

for chemical spills, reclamation of high-value scrap from wastes, 

new disposal methods for solid wastes not suitable for the sanitary 

landfill, improved oil containment, and reductio.n of sediment dis-

charges to onplant streams. Interdepartmental committees provide 

the primary routes for planning and coordinating environmental 

protection throughout SRP. An improved site-use coordination 

procedure, developed and implemented by ERDA-SR, has provided more 

effective control and communication pertaining to activities of 

the several organizations actively using the 300-square-mile SRP 

site. 

INTRODUCTION 

A description of the effluent reduction program at the Savannah 

River Plant (SRP) and chronology of environmental protection at SRP 

* The information contained in this article was developed during 
the course of work under Cont.i·act Nu. AT (07-2) -1 with the U.S. 
Energy Research and Development Administration. 
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since startup were presented at the Seaond AEC Environmental 

Protection Conference at Albuquerque in 1974. 1 This paper supple-

ments and updates that information, and describes the· organization 

and some of the procedures that have been found useful for environ-

mental protection programs at SRP. 

Of fundamental importance in achieving effective environmental 

protection is clear, forceful, and continuing expression of manage-

ment policy on the subject. Such policy statement~ exist in 

writing (Figure 1) and have been reaffirmed verbally on many 

occasions in the past several years. In an organization that 
I 

requires many people dedicated to overcoming the obstacles - in 

equipment, processes, and people - that can interf_ere with meeting 

production goals, it is not surprising that the question arises 

and, on occasion, is expressed: "Are we going ~o run the.plant 

or protect the environment?" Management has answered clearly that 

we will do both "to the best of our collective abilities." 

PLANT CENTRAL ENVIRONMENTAL COMMITTEE 

The details of environmental protection are many and, in 

some respects, complex. It is essential to have competent people 

throughout the site who are aware not only of management policy 

but of what the specific problems are in meeting that policy. 

The Plant Central Environmental Committee organization (Figure 2) 

has proved to be effective. This committee includes people in 

the SRP organization from those departments whose activities have 

a direct impact on the site: production, power, transportation, 
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and construction. Also represented are people in the Health 

Physics Environmental Monitoring group, who monitor the site for 

effects of plant operation. Representatives of SRP technical 

sections, who are familiar with the details of process operations, 

can determine changes in those operations that will alter releases 

to the environment. Representatives from the Savannah River 

Laboratory (SRL) provide liaison with specialists in such areas 

as geology, hydrology, meteorology, and biology and also provide 

interpretation and guidance concerning the rather complex regu

lations associated with operation of a nuclear materials production 

site. The environmental committee organization thus enables free 

communication among a broad span of interests, and these communi

cation channels are shown in Figure 3. 

The Plant Central Environmental Committee meets regularly 

once a month, and includes reports by each of the Area Central 

Environmental Committee Chairmen on activities in the production 

areas (reactors, separations, raw materials, and heavy water) and 

in the Savannah River Laboratory. These reports appear in the 

meeting minutes, which are distributed to management. 

CONTROL OF NONRADIOACTIVE RELEASES 

The principal emphasis on environmental control at the site 

since startup has always been on containment of radioactivity and, 

in recent years, also on assessing the population dose from radio

active releases. Information on the past year's performance in 

that area. will be covered later. The control of nonradioactive 
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materials has received increased attention in recent years, and 

the Plant Central Environmental Committee provides an organization 

that contributes to such control. Some of the subjects of im

portance handled by the Plant Central Environmental Committee in 

the past year are listed in Figure 4. 

Suspended Solids in Effluent Streams 

Ash Disposal 

Power plant£ at five of the proum:Lion areas burn a total of 

about 1,500 tons of coal per day and use water to sluice ashes to 

holding basins. Effluent water from those basins is clear, with 

suspended solids generally below 20 ppm, as long as sufficient 

holdup volume exists in the basins. Late in 1974, several things 

coincided to increase turbidity in the effluents. All of the 

basins are of the same age, and in two areas they approached the 

end of useful capacity about the same time. Increased receipts 

of coal in advance of a coal strike fully occupied the limited 

amoun~ of heavy equipment that could move either coal or ashes. 

Finally, poorer quality coal almost doubled the volume of ashes 

discarded to the basins. 

Action to improve conditions at the basins involv~rl princi

pally the Traffic and Transportation Department, .which operates 

heavy equipment for emptying the basins. The Plant Central 

Environmental Committee helped to define the problem and to focus 

attention and priority on it. 
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Mud Disposal 

Accumulated mud in cooling water supply basins at the C 

Reactor presented a large disposal problem in recent months. Ap-

proximately 20,000 cubic yards of mud, which settled out of the 

water pumped from the Savannah River, had accu~ulated to a depth 

of about four feet in the three basins during the past 21 years. 

Removal of the mud, which occupied about 25% of the bJsin volume, 

was necessary to restore the volume of cooling water available 

to the reactor and was also necessary as part of a program to 

eliminate fresh water clams that were plugging heat exchangers 

that cool the reactor. It would ha.ve been possible to dispose 

of the mud by sluicing it to Four Mile Creek, but the effect on 

that stream and the suspended solids content of the stream when 

it reached the Savannah River about 10 miles away could ·not be 

predicted. 

It was decided to sluice the mud to a large level area about 

1,000 feet from the water basins (Figure 5) using a small hydraulic; 

dredge supplied and operated by an outside contractor. Total cost 

of the mud rem9val was about $36,000, including preparation of 

the disposal area. 

In the future we hope to improve our knowledge of the be-

havior of suspended solids in Four Mile Creek and to determine if 

more frequent disposal of smaller amounts of mud to the stream is 

acceptable. 
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Oil Containment 

As required by Federal Regulation 40 CFR 112, 2 changes to 

improve containment of oil were made- at SRP in 1974. Facilities 

where improvements were needed were determined by a subcommittee 

of the Plant Central Environmental Committee. Detailed scope and 

design for the changes were then handled in the normal way by the 

- operating department for each facility and the SRP Project Depart

ment. As described at the Second Conference, most of the waste 

oil at SRP is burned for fuel if the flashpoint permits (>100°F). 

As a disposal method for waste oil that cannot be burned, bio

degradation in soil is being evaluated. For disposal of process 

solvent (kerosene or C-12 n-paraffin) contaminated with radio

activity, an incinerator is being developed. 

Disposal of Solid Wastes 

A sanitary landfill, in use since 1973, receives 'most of the 

onsite trash, but some scrap building materials would fill the 

landfill area at an unreasonably high rate. The bulkiest waste 

material from construction activities is scrap lumber, and open 

burning appears the best way to dispose of it. No open burning 

has been done on the site since the landfill was put in service, 

except for controlled burning of wooded areas by the Forest 

Service. South Carolina regulations permit open burning, within 

specified limits; of materials that produce smoke intensities no 

darker than Ringelmann 2. We are currently working with repre

sentatives of the Energy Research and Development Administration's 
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Savannah River Operations Office (ERDA-SR) to define conditions 

and procedures under which scrap lumber can be burned. 

Segregation of scrap which has resale value is receiving 

increased attention. Some materials, such as miscellaneous waste 

paper and cardboard, do not justify the cost of handling. Com-

puter paper and cards, on the other hand, have high value and are 

sold to ·a nearby paper mill. 

Disposal of "ProblP.m" WristP M;;i.terials 

Occasionally, there are materials, usually in small amounts, 

that do not fit any established procedure for disposal. The Area 

Environmental Committee Chairman in the SRP area where the question 

arises is requested to specify the disposal method. In most of 

these cases, he consults with other members of the Plant Central 

Environmental Committee to arrive at the answer. 

·Control and Reporting of Nonradioactive Spills 

Attention on nonradioactive spills has increased in the past 

few years, and responsibilities for handling such spills were 

defined about a year ago. 

In the event of a spill, immediate action to control and 

contain the spill is the immediate responsibility of the custodial 

department. That department also notifies the Plant Environmental 

Protection Coordinator and the Area Emergency Coordinator, who 

provide assistance if needed, and also notifies personnel. of the 

·Health Physics Environmental Monitoring Group. i In the event of 
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a spill that reaches an onsite stream, sampling devices are 

available from SRL to take repetitive samples of the stream at 

intervals determined by an adjustable timer. Since travel time 

in onsite streams to the Savannah River can be as long as 48 hours, 

the samplers are invaluable for determining when the spill passes 

selected locations in the stream. One of the difficulties in 

establishing effects of spills is the inaccessibility of many 

parts of the streams. Vegetation along the streams is very dense, 

the adjacent land is frequently swampy, and fallen trees in·the 

streams prevent prompt access by boat. The automatic samplers, 

which are battery operated, can be left at any location that is 

accessible by road and have made it possible to determine concen

trations of spilled materials in the streams. 

Subsequent actions concerning spills include an investigation 

and a written report of the incident, specifying the cause and 

recommending corrective action. 

Onc-.e during the. past year, dead fish found in an onsite 

stream by Environmental Monitoring personnel were the first 

indication of a "spill." Investigation over a period of several 

weeks determined that chemicals from regeneration of ion exchange 

resin were bypassing a holdup basin. Excavation of the buried 

chemicals discharge line showed a failure in it, directly over 

a deeper drainage line that ran directly to the stream. Repair 

of the line corrected the problem. 
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SITE COORDINATION PROCEDURE 

Site Use Permits 

The committees and activities discussed thus far are entirely 

within the Du Pont organization that operates SRL and all pro

duction activities on the site. Other organizations (listed 

in Figure 6) also use the site. A procedure for coordinating 

activities of all these organizations, including Du Pont, has 

been developed by ERDA-SR. The site coordination procedure :is 

a rather lengthy document, but a key item in its effectiveness 

is the Site Use Permit that describes the proposed activity. The 

permit form and its routing are shown in Figure 7. A total of 

about 55 permits were approved by ERDA-SR in FY-1975. Examples 

of subjects of these permits are given in Figure 8. 

Application of the Permit Procedure 

Construction activities by Du Pont within the fenced pro

duction and SRL areas do not require Site Use Permits, but any 

cxtcngion of those at:tivities beyond existing fences requires a 

permit. A major benefit of the site coordination procedure is 

better awareness of what other organizations are proposing to do. 

Two examples, involving powerline rights-of-way, illustrate 

operation of the site coordination procedure. 

The powerlines from an offsite electrical power network 

serving pro~1ction areas at SRP are in cleared rights-of-way 

150 feet wide. A permit application by the Forest Service re

quested permission to plant additional trees that would reduce 
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the width to 100 feet. On the recommendation of the SRP Power 

Department, pointing out potential adverse effects on nuclear 

reactor operation, ERDA-SR disapproved that application. In an

other case, the South Carolina Wildlife and Marine Resources 

Department applied for permission to plant grain, attractive to 

wild turkeys, under the powerlines. The background for this re

quest was that a program has been under way for several years to 

use the site for increasing the number of turkeys available for 

distribution in woodlands throughout South Carolina. Since most 

of the SRP site is covered with trees, the cleared areas under 

powerlines offered a unique combination: they are remote from 

onsite activity and traffic, accessible by dirt roads, and free 

of trees. Use of the cleared areas for grain is expected to 

improve prospects for estimating the turkey population. The 

initial SRP reaction to the permit application was negative, 

because buried relay cables interconnect and control operation of 

the electric generatiJ?.g plants on the site. Mutual agreement was 

reached, however, on a Site Use Permit that specifies planting 

methods that will not cut the buried cables. 

Only two groups, or more precisely, species using the site 

resist the control imposed by Site Use Permits: beavers, which 

back up streams against roadways and undermine them, and fresh

water clams, mentioned previously, which in the past year have 

become a significant cause of flow restrictions in heat exchangers. 

The beavers· are pursuadeu to move elsewhere by breaking their dams; 

efforts to control the clams are continuing. 
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RELEASES OF RADIOACTIVITY 

Airborne Tritium Releases 

The tritium released from reactor operations and from tritium 

production facilitie~ is the principal source of calculated radia

tion exposure to the surrounding offsite population, The record 

of annual tritium releases, report~d at the 1974 Confer~nce, is 

brought up to date through 1974 in Figure 9. The single largest 

tritium release in SRP history occurred on May 2, 1974, when the 

seat failed in a high-pressure valve. The release of 479,000 

curies of pure elemental tritium was investigated intensively; 

results of the offsite monitoring following the release are de

scribed in detail in Reference 3 and summarized in the SRP annual 

report on all releases.~ Samples collected offsite confirmed 

. that the released gas had not oxidized significantly; HTO content 

near the centerline of the release path was 0.2% of the total 

tritium. Guidance to the spot 25 miles from the release at 

the right time and place to collect information on composition of 

the release was provided by SRL meteorologists. Their analysis 

of the probable course of the release on its way to the Atlantic 

Coast was used to estimate population dose commitment. Assuming 

the conservatively high value of 1% HTO in the released tritium, 

the calculated population dose was 8 man-rem. In the more than 

300 urine samples from persons onsite and in communities in the 

path of the release, measurement at a sensitivity of 0.005/liter 

showed nu detectable tritium assimilations. 
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Composite Population Dose from All Releases 

Figures 10 and 11 present the calculated population dose 

commitments from releases to atmosphere and to the Savannah River 

in 1974. The atmospheric dose to an individual is "average" for 

a hypothetical person at the SRP perimeter throughout the year 

who moves around in a random way to receive an average dose, or 

"maximum" for one who moves in a selective way to always receive 

the maximum possible dose. The population dose is cal~ulated 

for a population of 678,000 within 80 km of the SRP perimeter. 

The population dose to communities that use Savannah River water 

downstream of SRP is for the 70,000 people at Beaufort-.Tasper 

and Port Wentworth communities. 

CONCLUSION 

Environmental protection at SRP is a responsibility of line 

organization, expressed by clear statements of management policy. 

Attention is focused on that responsibility by a Plant Central 

Environmental Committee and by interdepartmental subcommittees 

representing all areas and many departments on the site. A working 

procedure for coordinating activities of all organizations using 

the site, including Du Pont, has been developed by ERDA-SR. Free 

two-way communication across a broad span of interests is essential, 

not only to explain policy and regulations, but to involve the 

right people to recognize and deal effectively with an important 

and interesting variety of problems. 
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Excerpts: "Spills ... must be viewed from broad company 
interest rather than as a local matter. 11 

11 
•• ,(tll significant releases shoulu be con

trolled releases. 11 

"Plans should be developed for holding any 
spills on (Du Pont) property. 11 

11 A standardized reporting procedure should be 
developed ... 11 

" ... know the potential for major releases ... 
possible and probable consequences ... mitigate 
consequences ... and strengthen defenses. 11 

"Control our processes and facilities to the 
best of our collective abilities. 11 

"Anticipate and be ready for changes. 11 

FIGURE 1. POLICY STATEMENTS ON ENVIRONMENTAL 
PROTECTION BY DU PONT MANAGEMENT 



Chairman - Environmental Protection Coordinator 

Production Dept. (4) Works Technical Dept. (4) 

Reactor* 
Separations* 
Raw Materials* 
Heavy Water* 

R·eactor Tech. 
Separations Tech. 
Raw Materials Tech. 
Health Physics 

Works Engineering Dept. (3) Savannah River Laboratory (3) 

Power 
Project* 
Transportation 

Environmental Analysis 
and Planning (EAP) 

Laboratory Services* 

Construction (1) 

Membership comprises one senior representative from each 
organization listed, except two from SRL-EAP. 

* Representative serves as chairman of area environmental 
committee. 

FIGURE 2. PLANT CENTRAL ENVIRONMENTAL COMMITTEE 



Ideas 

COMMUNICATION CHANNELS 

How It Works 
(Arrows indicate communication.) 

Policies 

Requirements · ~ 
Expected Requirements 

t ~ / Requests. for 
Interpretation,~ ~information 

~ ~ PLANT CENTRAL ----- ERDA-SR . 
~ ENVIRONMENTAL ....----

COMMITTEE USFS 

SREL 

Area Central Environmental Committees 

Action by: Area Central Environmental Committees 

SRP Oepartments: Production, Works Engineering, 
Works Technical, Construction 

Savannah River Laboratory 

FIGURE 3. COMMUNICATION CHANNELS OF ENVIRONMENTAL 
COMMITTEES 
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Reduction of suspended solids in effluent streams. 

Ash from coal-fired power plant operations 

Mud in reactor cooling-supply basins. 

Solid wastes - salvage and disposal. 

Oil containment. 

Control of chemical spills. 

Disposal of hazardous materials. 
I 

·FIGURE 4. CONTROL OF NONRADIOACTIVE RELEASES 



DISPOSAL SITE FOR MUD FROM C-AREA 
COOLING WATER B.C.S INS 
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ERDA-SR 

Du Pont Savannah River Pla~t Operations 

Savannah River Laboratory 

Construction 

University of Georgia S. R. Ecology Laboratory 
I 

School of Forest Resources 

U. S. Forest Service 

University· of South Carolina, Institute of Archeology 
and Anthropology 

South Carolina Wildlife and Marine Resourc~s Department 

Emory University, Department of Biology 

FIGURE 6. ORGANIZATIONS CONCERNED WITH SRP 
SITE COORDINATION 
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Content: What is proposed and why. 
" 

For how long. 

Potential hazards and effects. 

Restrictions. 

Organization and person responsible. 

Approval Routing: 
Permit 

1. Originator Application ERDA-SR .. 
Review 

2. ERDA-SR Organizations Using 
Reply SRP Site (7) 

3. ERDA-SR Originator 
Distributes and 
Approved Organizations Using Site 
Permits 

FIGURE 7. SITE USE PERMIT 
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Deer hunts by public. 

Prescribed burning of forest land. 

Additional clearing of trees around ash disposal basins. 

Timber sales. 

Study of nutrient cycling in long-leaf pine. 

Telemetric study of thermal effluent effects on 
thermoregulatory behavior of alligators. 

Soil biodegradation of waste oil. 

Application of herbicides for weed ~antral. 

Food plantings for wild turkey management. 

FIGURE 8. EXAMPLES OF SUBJECTS COVERED 
BY SITE USE PERMITS 
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POPULATION DOSE (WITHIN 80 KM OF SRP PERIMETER): 

DOSE TO 
AMOUNT INDIV. AT PERIMETER, 

RELEASED, mrem 
Ci AVG. MAX. 

TRITIUM 4.3 x 10 5 0.68 0.92 

4.8 x 10 5 0. 1 4 

ARGON-41 1. 1 x 10 5 0.20 0. 31 

KRYPTON- 5. 1 x 10 5 0,-.011 0.016 
XENON 

IODINE 2. 1 0.001 0.002 

CARBON-14 80 0.05 0.07 

PARTICULATES 0.36 0.0007 0.001 

TOTAL 0.94 1 . 3 3 

-a . Tritium release - May 2, 1974 

FIGURE 10. CALCULATED EFFECTS OF RELEASES TO 
THE ATMOSPHERE - 197 4 
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POPULATION 

TRITIUM 
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STRONTIUM 

SU~FUR-35 

OTHER 

TOTAL 

DOSE FROM MUNICIPAL WATER SUPPLIES 

AMOUNT, POPULATION DOSE, 
Ci man-rem 

6 x l o4 13.5 BEAUFORT-JASPER 

9.0 PORT WENTWORTH 

l . 5 0.28 

1. 5 0.018 

5.0 0.039 

0.06 

22.9 

FIGURE 11 . CALCULATED EFFECTS OF RELEASES 'I 0 
THE SAVANNAH RIVER - 1974 
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