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E N W M O N  PLAN 

fo r  

DIAVOND ORDNANCE RADIATION FACILITY 
(DORF) 

1. PURPOSE. The environmental r a d i o l o g i c a l  s u r v e i l l a n c e  program is de- 
signed t o  a s su re  t h a t  a l l  i o n i z i n g  r a d i a t i o n  and r a d i o a c t i v i t y  l e v e l s  
e x i s t i n g  i n  u n r e s t r i c t e d  a r e a s  i n  t h e  v i c i n i t y  of DORF a r e  w i t h i n  permis- 
s i b l e  l i m i t s  and a s  low a s  reasonably achievable.  

2. SCOPE. The p lan  c o n s i s t s  p r imar i ly  of t h e  measurement of environ- 
mental l e v e l s  of d i r e c t  i on iz ing  r a d i a t i o n  and r ad ionuc l ide  concen t ra t ions .  
The d a t a  is intended t o  demonstrate compliance wi th  AR 385-80. I n  add i t ion ,  
t h e  p lan  inc ludes  t h e  e s t ima t ing  of DORF s t a c k  a c t i v i t y  r e l e a s e s ,  s p e c i a l  
s t u d i e s  of environmental condi t ions  and o t h e r  a c t i v i t i e s  requi red  i n  sup- 
po r t  of t h e  p l an ' s  ob jec t ive .  

3 .  RESPONSIBILITY. The Heal th  Physics  Off ice ,  WRAMC, w i l l  i n i t i a t e  a l l  
environmental monitoring a c t i v i t i e s ,  review and eva lua te  a l l  environmental 
monitoring da ta .  

4. GENERAL DATA. 

a. The Diamond Ordnance Radia t ion  F a c i l i t y  (DORF) is loca ted  i n  t h e  
Fores t  Glen Sect ion  of t h e  Walter Reed Army Medical Center (WFWYC), 
Washington, D.C. The DORF-TRIGA Mark F Reactor i s  used a s  a  r e s e a r c h  t o o l  
i n  t h e  s tudy of neutron and g a m a  i r r a d i a t i o n  of e l e c t r i c a l  and e l e c t r o n i c  
cornpone--s and systems. Through Host-Tenant Agreement, Heal th Physics ,  
W b A  s Health Physics  support  t o  t h e  DORF. 

b. Descript ion of f a c i l i t y .  The DORF is a TRIGA Mark F Reactor,  de- 
signed and b u i l t  by Gulf General Atomics, San Diego, Ca l i fo rn ia .  It is a n  
inhe ren t ly  s a f e  r eac to r  designed f o r  bo th  s teady-s ta te  and pulsed operat ion.  
The DORF-TRIGA has t h e  c a p a b i l i t y  of s t eady- s t a t e  o r  square-wave opera t ion  
up t o  250 kW f o r  a  maximum power genera t ion  of 1 MW-hr per  day and a l s o  
pulsed operat ion r e s u l t i n g  i n  a  peak power of 2000 MW wi th  a  pu l se  width of 
9.5 mi l l i seconds  a t  ha l f  maximum. Addi t ional  d a t a  concerning t h i s  s i t e  i s  
contained i n  t h e  o r i g i n a l  SAR. 

(1) The DORF is loca ted  w i t h i n  t h e  met ropol i tan  a rea  of Washington, 
D.C., a t  t h e  Forest  Glen Sec t ion  of WRAMC which is  e i g h t  mi l e s  from t h e  cen- 
t e r  of Washington, D.C. and approximately two mi l e s  south  of Kensington, MI). 

The Forest  Glen s i t e  i s  an a r e a  of approximately 190 ac res  of r o l l i n g ,  
p a r t i a l l y  wooded and c leared  a r e a s ,  on which a r e  loca ted  numerous WRAMC 
r e l a t e d  f a c i l i t i e s .  The DORF i s  loca ted  near t h e  southern  border  of the  
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Fores t  Glen Sec t ion  and about 500 f e e t  northwest of Brookvil le  Road, 
which bounds t h e  proper ty  on t h e  southeas t .  The 4.2 a c r e  DORF s i t e  i s  
enci rc led  by an exc lus ion  f ence  wi th  a  r ad ius  of approximately 240 f e e t .  

(2)  The immediate v i c i n i t y  of t h e  r e a c t o r  s i t e  i s  densely popu- 
l a t ed .  Metropoli tan Washington has a  populat ion of about 3 m i l l i o n  
people. , 

c. M e t e o r o l o ~ i c a l  d e t a i l .  The weather p a t t e r n  a t  DORF i s  h igh ly  
va r i ab le .  A s  t h e  r e a c t o r  i s  loca ted  on a  h i l l  and p a r t i a l l y  surrounded 
by t r e e s ,  a  l o c a l  weather p a t t e r n  r e s u l t s  t h a t  i s  app l i cab le  only t o  t h e  
s i t e .  The weather p a t t e r n  above the  t r e e  l e v e l  should be more cha rac te r -  . i s t i c  of t h e  Metropoli tan Washington a r e a  but  wi th  higher  wind speeds,  
l e s s  eddying and d i f f e r e n t  wind prevalencies .  

d. Pre-Operational Survey. Reference i s  made t o  1st Ind, l e t t e r  
MEDEC, HQ, WRAMC, dated 7 Nov 60, Subject :  Request f o r  a  P reope ra t iona l  
Environmental Survey. The c i t e d  indorsement was prepared a t  t h e  O f f i c e  
of The Surgeon General and t h e  fol lowing statement  from paragraph one is 
ext rac ted:  

I ,  It i s  considered t h a t  t h e r e  i s  no compelling reason f o r  t h e  U.S. Army 
t o  make a pre-operat ional  s tudy of t h e  r a d i a t i o n  background of t h e  environ- 
ment ad jacent  t o  Walter Reed Army Medical Center, inc luding  Fores t  Glen 
Annex before  t h e  nuclear  r e a c t o r s  now being cons t ruc ted  a t  t h e  Center and 
a t  Fo res t  Glen begin opera t ions .  It is recommended t h a t  such s t u d i e s  n o t  
be undertaken by t h e  Army." 

e. Other s i g n i f i c a n t  sdurces  of r ad ia t ion .  The Armed Forces Radio- 
biology Research I n s t i t u t e  (AFRRI) is loca ted  a t  t h e  National  Naval Medical 
Center approximately one and t h r e e r f o u r t h s  mi l e  from t h e  DORF s i t e .  

f .  The Heal th Physics  O f f i c e r ,  WRAMC, w i l l ,  when n e c e s s i t a t e d  by a  
known o r  suspected uncont ro l led  r e l e a s e  of r ad ioac t ive  e f f l u e n t  i n  hazardous 
concent ra t ions ,  supplement t h e  r o u t i n e  sampling program by c o l l e c t i o n  of 
appropr i a t e  samples (food chain,  fallout-washout,  a i r ,  e t c . )  from Off-Post 
a r e a s  i n  order  t o  a s su re  compliance wi th  AR 385-80. Unusual o r  abnormal 
observa t ions  a r e  immediately inves t iga t ed .  

5. EFFLUENT MONITORING. 

a .  The primary e f f l u e n t  r e l e a s e  cons idera t ions  a r e  gaseous (Ar-41) 
and l i q u i d  discharges.  A i l  gaseous and p a r t i c u l a t e  m a t e r i a l  i s  d i s -  
charged v i a  t h e  "gas-stack monitor" and a l l  l i q u i d  m a t e r i a l  i s  he ld  i n  the  
l i q u i d  s t o r a g e  tanks u n t i l  sampled and determined t o  be acceptable  f o r  
r e l e a s e  t o  t h e  s a n i t a r y  sewage system. 
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b. Gas Stack  Monitor (GSM). This s c i n t i l l a t i o n - t y p e  monitor,  
loca ted  i n  t h e  equipment room samples t h e  exposure room a i r  a f t e r  i t  has - 
passed through t h e  abso lu te  f i l t e r s .  When Lhe r e a c t o r  i s  operated a t  t h e  
exposure room pos i t ion ,  the  a i r  i n  t h e  exposure room is  a c t i v a t e d .  The 
major f r a c t i o n  of t h e  a c t i v i t y  mcasurcd by t h e  s t a c k  monitor i s  41~r;  
a smal le r  con t r ibu t ion  may be 16ii. The monitor can accommodate up t o  1 0  
cubic f e e t  per  minute (CFM). The counting r a t e  i s , r e c o r d e d  on a continuous 
s t r i p  c h a r t  recorder .  The instrument  has a n  a d j u s t a b l e  alarm s e t  p o i n t  
and i n d i c a t e s  an alarm condi t ion  both l o c a l l y  and a t  t h e  c o n t r o l  console.  
The alarm s e t  poin t  i s  301Z CPM which is a n  ope ra t iona l  s e t  po in t  cor re-  
sponding t o  7 x Ci/cc. When t h i s  s e t  po in t  is reached t h e  r e a c t o r  
bui ld ing  is i s o l a t e d  from t h e  l o c a l  environment. One remote r eadou t ,  
incorpora t ing  a low-level f a i l u r e  alarm, is provided i n  t h e  c o n t r o l  room. 
A second remote readout i s  provided ad jacen t  t o  t h e  exposure room door.  
The GSM i s  c a l i b r a t e d  a t  l e a s t  annual ly  by t h e  Physicist-in-Charge, DORF, 
and t h e  Heal th Physics Of f i ce r ,  WRAMC. It is checked each working day  
by t h e  HP Technician a t  DORF. 

c. Liquid Discharge. The l i q u i d  waste  system c o l l e c t s  a l l  was te  
from t h e  s i n k s  and f l o o r  d r a i n s  i n  t h e  warm s to rage  room, decontaminating 
area ,  exposure room, l avora to r i e s , and  showers. The system has  a d e t e n t i o n  
capaci ty  of 15,000 ga l lons  (3 5,000-gallon tanks) .  The e f f l u e n t  i n  t h e  
tank system is bubbled, sampled and analyzed p r i o r  t o  any d i scha rge  i n  t h e  
s a n i t a r y  sewage system. The q u a n t i t i e s  and l i m i t s  imposed by 10  CFR 20.303 
w i l l  be  followed. The fol lowing procedure w i l l  be  u t i l i z e d  f o r  sampling 
waste tanks: 

(1) Under normal condi t ions  only one waste  tank  w i l l  be  open a t  
a time; when i t  has accumulated i n  excess of 4500 ga l lons ,  it w i l l  normally 
be  c losed  and another  one opened. 

(2) The sludge, i n  t h e  tank t o  be sampled, w i l l  be pu t  i n t o  sus- 
pension by f o r c i n g  compressed a i r  through it f o r  15  minutes. 

(3) Col lec t  a sample of a t  l e a s t  2500 m l  through t h e  sampling po r t ,  
i n  a container marked DORF Waste Water Tank. 

(4) Request an i n t e g r a l  gamma assay ,  X-Y P l o t  and n e t  Beta and 
Alpha assay  and forward wi th  t h e  sample t o  t h e  HP Rad ioac t iv i ty  Analysis  Lab. 

(5) The Waste Water w i l l  be held i n  t h e  holdup tank  pending r e c e i p t  
of a r e p o r t  of a n a l y s i s  from t h e  HP Radioac t iv i ty  Analysis  Lab. 

6. IPPACT ANALYSIS: The primary i n s u l t  t o  man from DORF d i scha rges  w i l l  be 
Ar-41. For t h i s  reason, a TLD program of s u r v e i l l a n c e  i n  t h e  v i c i n i t y  of 
DORF is requi red  t o  demonstrate and q u a n t i t a t e  t h e  impact. Addi t ional  
ana lyses  of water ,  s o i l  and vege ta t ion  w i l l  se rve  t o  r e i n f o r c e  any c a l c u l a t e d  
o r  assumed ope ra t iona l  condi t ions .  



ENMDMON PLAN f o r  DORF 

a .  TLD - (Routine).  TLD-200's (suppleme~ited by o the r  TLD's on a  
s p e c i a l  s tudy b a s i s )  w i l l  be u t i  
t r i b u t i o n  of i n s u l t .  Packages of TLD's f o r  q u a r t e r l y  and y e a r l y  (monthly, 
i f  requi red)  w i l l  be posi t ioned 1 meter above t h e  ground a s  ind ica t ed  i n  
Appendix A (TLD Program). The minimum s e n s i t i v i t y  above background w i l l  be 
determined y e a r l y  and indica ted  i 
pos i t ions  w i l l  b e  e s t ab l i shed ,  i f  

b. Su r face  Water (Routine).  

(1) Small streams a r e  on t h r e e  (3) s i d e s  of t h e  DORF f a c i l i i y .  
One saiiiple w i l l  be taken from a  s tanding  body of water  i n  each stream. 

(2) One (1) l i t e r  of water,  inc luding  suspended s o l i d s ,  w i l l  be 
evaporated t o  dryness on a  planchet  and codnted. Analysis  t o  be  performed 
i s  given i n  Appendix B. 

c .  S o i l  (Routine).  

(1)  One sample w i l l  be taken from t h e  t o p s o i l  downhill  of t h e  
waste tanks. 

(2) Two kilograms of s o i l  w i l l  be  d r i e d ,  and s tones ,  vege ta t ion  
and animal l i f e  w i l l  be g ross ly  separa ted  o u t  be fo re  a n a l y s i s .  A small  
known sample w i l l  be  counted on a  planchet  and t h e  remainder w i l l  be counted 
i n  a  M a r i n e l l i  beaker (See Appendix B) .  

d. Vefietation (Routine). 

(1) One sample w i l l  be taken of v e z e t a t i o n  i n  t h e  downwind 
d i r e c t i o n  wi th in  150 f e e t  of DORF.. 

(2) 400 Grams of vege ta t ion  w i l l  be washed, d r i e d  and counted i n  a  
Mar ine l l i  beaker (See Appendix B) . 

e. S i l t  Sampling (Non-Routine) . 
(1) Surface  Water samples which exceed a c t i o n  l e v e l s  w i l l  be sup- 

plemented by arr l e a s t  one (1) si l t  sample a t  t h e  l o c a t i o n s  of t h e  water  sam- 
p l e .  I 

I 

(2) The amount of sample, method of handling,  counting and r epor t -  
ing w i l l  be  a s  descr ibed  f o r  s o i l  samples. 
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f .  Rainwater (Non-Routine) . 
d i r e c t e d  by HPO-WmC 

f o r  t h e  purpose of  ga in ing  ihformation about  l o c a l  f a l l o u t  l e v e l s .  

(2) Samples w i l l  be analysized i n  t h e  same manner a s  s u r f a c e  water 
samples. 

g. Photon Level  S tud ie s  (Non-Routine) . 
Spec ia l  s t u d i e s  concerning t h e  photon f luence  w i l l  b e  a s  d i r e c t e d  

by PIC-DORF o r  HPO-WILAMC or when t h e  TLD d a t a  exceeds t h e  a c t i o n  l e v e l  
f o r  photon i n s u l t .  

h. Frequency of Survei l lance .  See Table I, Frequency of Survei l lance .  
Semi-annual requirements  should be  completed i n  March and September o f ' a  CY. 

TABLE I 

FREQUENCY OF SURVEILLANCE 

Type of Routine 

Change of S t a t i o n  Dosimeters 

Surface  Water 

S o i l  Samples 

Vegetat ion 

Waste Water 

S i l t  Sampling 

Rainwater 

Photon Fluence 

Frequency 

Q u a r t e r l y  (monthly on 
reques t )  

2 Per year  

2 Per  year  

2 Per  year  

A s  requi red  

A s  requi red  

A s  requi red  

A s  r equ i r ed  
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7. ACTION LEVELS. 

s a  dose  i n  excess  of t h e  
amount shown i n  TABLE I1 i n  a  CY or  113 of t h e  dose i n  a  q u a r t e r ,  g iven  
a c t i o n s  w i l l  be  taken: 

TABLE I1 

TLD ACTION LEVELS 

Dose (mrem) Action Required 

50 Inves t iga t ion  and p rov i s ion  of supplementary 
monitoring a s  requi red;  w r i t t e n  a n a l y s i s  r e p o r t .  

Discussion wi th  PIC, DORF, and Reactor Safe- 
guards Committee and review of d a t a ,  w i th  
. respec t  t o  t h e  ques t ion  of reducing r e a c t o r  
operat ions which gene ra t e  measurable q u a n t i t i e s  
of Ar-41. 

A l l  r e a c t o r  opera t ions  c u r t a i l e d  and a  r e p o r t  
of t h e  i n v e s t i g a t i o n  submitted t o  ARCHES. 

b. Environmental Sampling (See Appendix B) . 
8. REPORTS. The Annual Operat ions Report s h a l l  con ta in  a l l  d a t a  c o l l e c t e d ,  
a n a l y s i s  of t h e  d a t a  and suppor t ing  conclusions. S p e c i a l  r e p o r t s  w i l l  be 
prepared on reques t .  
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1. 
o p c r n t i o l l s  and n a t u r a l  background. Data w i l l  b e  e v a l u a t e d  i n  tcrms of ALAM. 

2 .  SVSrEFI DISCRIPTION. flarshaw 3000 TLD Rcader w i l l  be  u t i l i z e d  and  m a i n t a i n c d  
by WimlC-ilPO. TLD 200 c h i p s  a r c  t h e  p r imary  environmental d o s i m e t e r s  t o  b c  used.  
Packaging,  c a l i b r a t i o n  and r e a d o u t  w i l l  b e  as p r e s c r i b e d  i n  t h e  TLD workbook main- 
t a i n c d  by HPO. 

3 .  QUALITY CONTROL. IdIWIC-IIPO w i l l  p a r t i c i p a t e  i n  a q u a l i t y  c o n t r o l  program 
and w i l l  r e p o r t  t h e  r e s u l t s  i n  t h c  Annual R e p o r t .  When p o s s i b l e ,  IiASL programs 
w i l l  b e  u t i l i z e d .  

4. LOCATIONS. At tached  i s  t h e  s i x  (6) TLD s t a t i o n  o u t l i n e  t o  be  u t i l i z e d  at  
DORF. 

5. 4IIYIPIIM SENSITIVITY. The s y s t e m  shou ld  b e  m a i n t a i n e d  such  t h a t  a minimum of 
5 t o  1 0  mremfquar ter  i s  o b s e r v a b l e  above  background. 





A1'PESI)IS B (ii\DiJ:i!,;.\~iLYSIS SLT>;H'iRY ASD i1CT:ION T,lIVi<l,S) t o  i:NRl\I):[ON PLAN f o r  DORY 

MDTOAINALYSIS SUWIARY AND ACTION LEVELS 

A. Sample iype :  \&I C er S o i l  V e g e t a t i o n  

S i z e  of Sample: 1000 m l  1; -1800 m l  20,: , LOOOg 4oog 

1nst rui :ent  : NTDSBCTA 11 %ICA WIDEBETA T I  MC A PICA 

Countilag T i n e :  20 m i l l  1 0  inin 20 m i l l  LhO00 sec 4000 s e c  

A c t i v i i y  Type: g r o s s  r !I spcc  i f  i c  7' g r o s s  , 8 s p e c i f i c  7 s p e c i f i c  Y 

Report i ; lg  nni  ts: $i/cn13 p ~ i / c n ~ 3  pCi/gm cps/gm cpslgm 

A c t i o n  Level :  7 . 5  pCi/gm 7 .5  pCi/gm 

B. A t  t h e  a c t i o n  l i v e l s  i n d i c a t e d  i n  parazr i iph A,  when conf i rmed ,  tile l Iea1th  P h y s i c s  O f f i c e r ,  C ,  w i l l  i n fo rm 
t h e  Physic is t - in-C7-arge ,  DORF, of t h e  con tamina t ion .  The PIC, DORF, w i l l  c u r t a i l  r e a c t o r  o p e r a t i o n s  u n t i l  t h e  
Reac to r  Sa feguards  P a n e l  has  met and made a p p r o p r i a t e  recommendations.  A l l  a c t i o n  l e v e l s  g i v e n  a r e  c l e a r l y  above 
t h e  normal r ange .  


