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SEQUIM MARINE RESEARCH LABORATORY ROUTINE 
ENVIRONMENTAL MEASUREMENTS DURING CY-1976 

INTRODUCTION 

Beginning i n  1976, a  r o u t i n e  environmental  program was e s t a b l i s h e d  a t  

t h e  Marine Research Labora tory  (MRL) a t  Sequim, Washington. The program 

i s  in tended t o  demonstrate t h e  n e g l i g i b l e  impact of c u r r e n t  MRL ope ra t i ons  

on t h e  surrounding env i rons  and t o  p rov ide  base l i ne  data through which any 

cumula t i ve  impact cou ld  be detected. The sampling frequency o f  t h e  pro-  

gram, as shown i n  Table 1, i s  much g r e a t e r  du r i ng  t h e  f i r s t  two years  o f  

t h e  program t o  p rov ide  s u f f i c i e n t  da ta  t o  p r o v i d e  r e l i a b l e  est imates of 

c u r r e n t  cond i t i ons .  

The program i s  designed, p r i m a r i l y ,  t o  determine l e v e l s  o f  rad ioac-  

t i v i t y  p resent  i n  se lec ted  b i o t a  i n  Sequim Bay. The b i o t a  were se lec ted  

because o f  t h e i r  presence near t h e  l a b o r a t o r y  and t h e i r  capac i t y  t o  con- 

c e n t r a t e  t r a c e  elements. Other samples were ob ta ined t o  determine t h e  

rad ionuc l i des  i n  Sequim Bay and l a b o r a t o r y  d r i n k i n g  water ,  as w e l l  as t h e  

ambient r a d i a t i o n  exposure l e v e l s  and su r face  d e p o s i t i o n  o f  f a l l o u t  r a d i o -  

nuc l i des  f o r  t h e  l a b o r a t o r y  area. Appendix A  prov ides  a  summary o f  t h e  

a n a l y t i c a l  methods used. 

The present  document i nc ludes  data ob ta ined du r i ng  CY 1976, t h e  f i r s t  

yea r  o f  t he  program. I t  i s  in tended t h a t  a  document be w r i t t e n  each y e a r  

p r o v i d i n g  a  summary o f  t h e  data c o l l e c t e d  and an e v a l u a t i o n  o f  t h e  da ta  

based on e i t h e r  h i s t o r i c a l  data o r  r e g u l a t o r y  requirements promulgated by 

t h e  S t a t e  of Washington o r  t h e  U.S. Environmental P r o t e c t i o n  Agency. 





SAMPLE COLLECTION AND ANALYSIS 

Since i n i t i a t i o n  o f  t h e  env i ronmenta l  program a t  Sequim MRL d u r i n g  

1976, o n l y  a  few r e s u l t s  a r e  a v a i l a b l e  f o r  each sarr~ple t y p e  c o l l e c t e d .  As 

such, es t imates  o f  t h e  e x i s t i n g  c o n d i t i o n s  a r e  p r e l i m i n a r y .  As a d d i t i o n a l  

da ta  become a v a i l a b l e  d u r i n g  1977, more r e l i a b l e  es t imates  can be made. 

DRINKING WATER 

Resu l ts  o f  r a d i o l o g i c a l  analyses f o r  gross b e t a  a c t i v i t y ,  g ross  a lpha  

a c t i v i t y ,  3H and gamma-emitting r a d i o n u c l i d e s  a r e  shown i n  Tab le  2. A l l  of  

t h e  r e s u l t s  a re  l e s s  than  d e t e c t a b l e  w i t h  t h e  excep t i on  of t h e  gross be ta  

and 3H r e s u l t s  f o r  12/2. These r e s u l t s  a r e  v e r y  near  t h e  d e t e c t i o n  l e v e l  

and may s i m p l y  be due t o  coun t i ng  s t a t i s t i c s .  As a d d i t i o n a l  da ta  become 

a v a i l a b l e ,  i t  w i l l  be p o s s i b l e  t o  determine whether  t h e  p o s i t i v e  r e s u l t s  

a r e  due t o  t h e  presence of  low l e v e l  r a d i o a c t i v i t y  o r  t o  t he  s t a t i s t i c a l  

u n c e r t a i n t y  assoc ia ted  w i t h  background coun t i ng  r a t e s .  

Table 3 presen ts  t h e  r e s u l t s  o f  t o t a l  c o l i f o r m  analyses of  MRL d r i n k -  

i n g  water .  The r e s u l t s  a re  a l l  < 2  p e r  100 ml o r  w i t h i n  t h e  s tandard  of  no 

d e t e c t i b l e  c o l  i f o r m  organisms i n  d r i n k i n g  wate r .  

BAY WATER 

Resu l t s  of rad iochemica l  analyses o f  Sequim Bay wa te r  samples a re  shown i n  

Table 4. A l l  o f  t h e  r e s u l t s  a r e  below t h e  d e t e c t i o n  l e v e l  w i t h  t h e  excep- 

t i o n  of  g ross  b e t a  a c t i v i t y ,  gross a lpha,  and '+OK. The '+OK a c t i v i t y  i s  

r espons ib l e  f o r  t he  p o s i t i v e  g ross  b e t a  counts .  The p o s i t i v e  g ross  a lpha  

a c t i v i t y  i s  l i k e l y  a t t r i b u t a b l e  t o  n a t u r a l l y  o c c u r r i n g  uranium. A  s p e c i f i c  

a n a l y s i s  f o r  uranium w i l l  be done d u r i n g  1977. 





Tab le  5 i s  a  summary o f  t he  copper as w e l l  as o i l  and grease analyses 

o f  Sequim Bay wa te r  d u r i n g  1976. A d d i t i o n a l  da ta  w i l l  be c o l l e c t e d  d u r i n g  

1977 t o  b e t t e r  es t ima te  t h e  concen t ra t i ons  over  a  l onge r  t ime  pe r i od .  

Three v a r i e t i e s  o f  clams were c o l l e c t e d  d u r i n g  1976. Resu l ts  o f  

analyses f o r  gamma-emi t t i n g  r a d i o n u c l  i des ,  gOSr and t o t a l  P lu ton ium a r e  

shown i n  Tab le  6.  A1 1  o f  t h e  r e s u l t s  a r e  near  t h e  d e t e c t i o n  1  i m i  t. Addi -  

t i o n a l  da ta  w i l l  be necessary t o  determine i f  t h e r e  i s  any d e t e c t i  b l e  

r a d i o a c t i v i t y  w i t h  t h e  c u r r e n t  rad iochen i i ca l  procedures. 

Samples o f  Kelp and Eel grass were c o l l e c t e d  f rom Sequim Bay near  t h e  

MRL dock. Wi th  t h e  excep t i on  o f  4 0 K  and t o t a l  P lu ton ium,  a1 1  o f  t h e  r e s u l t s  

shown i n  Tab le  7  were l e s s  than  d e t e c t i b l e .  There i s  an apparent  l a r g e  

d i f f e r e n c e  i n  t h e  amount o f  potass ium p resen t  i n  Kelp as opposed t o  Eel 

grass.  

AMBIENT RADIATION EXPOSURE 

Tab le  8 i s  a  summary o f  t h e  e x t e r n a l  r a d i a t i o n  l e v e l  measured by 

thermoluminescent dos imeters  p laced  one meter  above ground l e v e l .  The 

l o c a t i o n s  o f  t h e  dos imeters  a r e  shown i n  F i g u r e  1. Each dos imeter  i n -  

c ludes  3 c h i p s  o f  CaFq:Dy (Harshaw TLD-ZOO) encased i n  an opaque capsule 

l i n e d  w i t h  2  m i l s  o f  l e a d  and 10 m i l s  o f  tanta lum.  

The da ta  have been v e r y  c o n s i s t e n t  f r om month t o  month as shown i n  

Tab le  8. The r e l a t i v e l y  low r a t e  o f  exposure i s  somewhat s u r p r i s i n g .  The 

es t ima ted  annual exposure r a t e  would be approx imate ly  40 rnR. It i s  d i f f i -  

c u l t  t o  c o o r d i n a t e  t h e  placement and prompt r e t u r n  o f  t h e  dos imeters .  Any 

t ime spen t  i n  a  b u i l d i n g  a w a i t i n g  deployment o r  t h e i r  r e t u r n  w i l l  l owe r  t h e  

average d a i l y  exposure because o f  t h e  s h i e l d i n g  p rov ided  by  t h e  b u i l d i n g .  





However, t h e  cons is tency  o f  t he  data and the  known prompt d e l i v e r y  and r e -  

t u r n  f o r  most of t h e  c r y s t a l s  would tend t o  suppor t  t h e  v a l i d i t y  o f  t h e  

t a b l e d  values. Dur ing 1977, measurement w i t h  a  p ressur ized  i o n  chamber 

w i l l  be used t o  f u r t h e r  check t h e  exposure r a t e  expected. 

Resul t s  o f  radiochemi ca l  analyses of s o i  1  samples c o l  1  ected from t h e  

immediate v i c i n i t y  o f  t h e  MRL a r e  shown i n  Table 9. The sample l o c a t i o n s  

a re  shown i n  F igu re  1. The low concent ra t ions  of n a t u r a l l y  occu r r i ng  '+OK, 

224Ra, and 2 2 6 ~ a  f u r t h e r  c o n f i r m  t h e  r e l a t i v e l y  low exposure r a t e s  measured 

i n  t h e  env i rons  of t h e  MRL. These concent ra t ions  a r e  about 50% of t h e  

concent ra t ions  observed i n  t h e  Hanford envi rons.  

The o n l y  s t a t i s t i c a l  l y - p o s i  t i v e  measurement o f  a r t i f i c i a l  l y  produced 

rad ionuc l i des  was f o r  9 0 ~ r ,  g5ZrNb, 1 3 7 C ~  and 2 3 9 - 2 4 0 P ~ .  A l l  o f  t h e  ob- 

served a c t i v i t y  i s  a t t r i b u t e d  t o  wor ld-wide f a l l o u t .  A d d i t i o n a l  da ta  

c o l l e c t e d  du r i ng  1977 w i l l  a l l o w  a  b e t t e r  es t ima te  o f  t h e  expected range 

of a c t i v i t y  i n  s o i l  f o r  t he  MRL envi rons.  
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TABLE 3. To ta l  Col i form Analyses o f  
Sequin1 MRL D r i n k i n g  Water-1976 

Date - 
8/2 

10/6 

Tota l  Col i form 
(per  100 m l )  





TABLE 4. Concentrations o f  Radionuclides i ay Water Samples 
from Sequim (Grab Samples) - 1976 7 a ! 

( U n i t s  o f  lo- '  ,X i /ml  o f  Water) 

Date Beta A1 pha 3~ - - 14c - 4 0 ~  - 'jsc 3 %. - 6 5 z n  l37cs 

( a )  A n a l y t i c a l  r e s u l t s  + 2 sigma count ing uncer ta in ty .  Negative r e s u l t s  do n o t  r e f l e c t  a  physical  r e a l i t y  
bu t  resu l  t from the s t a t i s t i c a l  u n c e r t a i n t y  o f  d i  s c r i ~ i ~ i n a t i n g  between the  sample and instrument background 
count r a t e .  
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TABLE 8. Sequim Land TLD-1976 
m R;/day 

Near T i  1 e Near Back Near N. End lVear 
Date F ie1  d Tra-i 1 e r  We1 1 Transformer  
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APPENDIX A 

ANALYTICAL PROCEDURES 

The environmental samples collected were analyzed fo r  radionuclides by 
United States Testing Company of Richland, Washtngton and fo r  coliforms, 
oi l  and grease, and copper by Hanford Environmental Health Foundation of 
Richland, Washington, The radiological data shown in Tables 2 ,  4 ,  6 ,  7 

and 9 include the counting resul t  plus or minus the 2-sigma counting un-  
certainty. Whenever the counting resul t  i s  less than the uncertainty, the 
counting resul t  i s  less  than the detection l imit  (2-sigma uncertainty) of 
the analysis. Because of the s t a t i s t i c a l  nature of radionucl ide counting, 
an occasional counting resu l t  may be s l ight ly  greater than the 2-sigma un-  
certainty even i f  the radionuclide i s  not present. For th is  reason, 
several environmental samples must be analyzed to  provide a re l iable  e s t i -  
mate of the radionuclides present. A brief description of the analytical 
procedures used fol 1 ows . 

RADIOLOGICAL ANALYSES 

Water Sampl es 

Gross Beta 

Gross Beta ac t iv i ty  measured by a d i rec t  count with a gas flow propor- 
tional counter of the dried residue. The counter i s  calibrated with a 90Sr-Y 

equi l i b r i  um source. 

Gross Alpha 

Gross Alpha ac t iv i ty  measured by a low level alpha counter following 
extraction into ether from a strong n i t r i c  acid. The ether phase i s  evap- 

orated off and the residue plated on a s tainless  s teel  planchet. The 
planchet i s  counted w i t h  a gas flow proportional counter. The counter i s  

calibrated with a 2 3 9 P ~  source. 





Gamma-Emi t t i  ng Radionucl ides 

Gamma-emitting radionuclides are determined by a direct  .count of 500 

mls. of sample in the well of a 9 inch x 9 inch NaI(TL) well detector with 
a mu1 tichannel gamma ray spectrometer. 

Stronti um-90 

Strontium-90 in water samples i s  precipitated with fuming n i t r i c  acid, 

scavenged with barium chromate, precipitated as a carbonate, transferred 
to a s tainless steel planchet and beta counted w i t h  a low level beta pro- 

portional counter. After a 15-day period, the Yttrium-90 daughter i s  

separated and counted with a low level beta proportional counter. 

Tri t i  um 

Tritium i s  measured in d is t i l led  water samples with a liquid sc in t i l -  

1 ation spectrometer. 

Clams, Eel Grass and Kelp Samples 

Gamma-Emi t t ing Radionucl ides 

Gama-emitting radionuclides are determined by a direct  count of the 

sample in the we1 1 of a 9 inch x 9 inch NaI (TL)  well detector w i t h  a mu1 t i -  

channel gamma ray spectrometer. 

Pl utoni urn 

After ashing in a furnace and wet ashing w i t h  concentrated n i t r i c  

acid, plutonium i s  extracted from the sample using cation exchange resin 
and thenoyl trifluoroacetone. Plutonium in the eluate i s  electrodeposi ted 
on a stainless steel disk, exposed to nuclear track film, and then counted 

Soil Samples 

Gamma-Emi t t i  ng Radlonucl ides 

Approximately 500 grams of sample are placed into a marinel l i  beaker 

and counted on a lithium dri fted germanium detector, w i t h  a mu1 tichannel 

pulse height analyzer. 





Plutonium and Stront ium-90 

S o i l  i s  d r i ed ,  mixed thoroughly,  leached w i t h  a  m ix tu re  o f  n i t r i c  and 

hyd roch lo r i c  ac ids,  and then passed through an i o n  exchange r e s i n  i n  8N - 
n i t r i c  ac id.  The 8N - n i t r i c  a c i d  r e t a i n s  s t r o n t i u m  and o t h e r  metal ions .  

Th is  phase i s  p r e c i p i t a t e d  w i t h  fuming n i t r i c  ac id ,  scavenged w i t h  barium 

chromate, p r e c i p i t a t e d  as a  carbonate, and t rans fe r red  t o  a  s t a i n l e s s  s t e e l  

planchet.  Sample i s  counted w i t h  a  low background beta p ropor t i ona l  counter.  

The p lutonium i s  e l u t e d  from the  r e s i n  column w i t h  0.4N - HN03-0.01 HF 

and e lec t rodepos i  t ed  on a  s t a i n l e s s  s t e e l  d i s k  f o r  alpha spect romet r ic  

analyses. 

NON-RADIOLOGICAL ANALYSES 

Col i form 

Standard t o t a l  c o l i f o r m  MPN technique as descr ibed i n  Standard Methods, 

14th e d i t i o n ,  p. 916 i s  used t o  determine co l i f o rm counts. 

Copper 

Atomic Absorpt ion Spectrophotometr ic fo l l ow ing  concent ra t ion  and ex- 

t r a c t i o n  us ing  ammoni um p y r r o l  i d i  ne d i  thiocarbamate (APDC) and methyl i so- 

b u t y l  ketone (MIBK) as g iven i n  Standard Methods, 14th ed, pp. 148-152. 

O i l  and Grease 

P a r t i  t ion-Grav imet r ic  Method as g iven i n  Standard Methods, 14 th  e d i t i o n ,  

p. 515. 
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