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1.0 INTRODUCTION 

1.1 D e s c r i p t i o n  o f  t h e  Rocky F l a t s  P l a n t  

1 .1 .1  L o c a t i o n  and Operator 

The U.S. Department o f  Energy's Rocky F l a t s  P l a n t  i s  l o c a t e d  

i n  north-central  Colorado, northwest o f  t h e  C i t y  of Denver 

( F i g u r e  1).  The P l a n t  i s  l o c a t e d  i n  S e c t i o n s  1 t h r o u g h  4 

and 9 t h r o u g h  1 5  o f  T. 2 S.,  R. 70 W .  The f a c i l i t y ' s  EPA 

i d e n t i f i c a t i o n  number i s  C07890010526. The m a i l i n g  address 

is :  

US. Department o f  Energy 
Rocky F l a t s  P l a n t  
P.O. Box 9 2 8  
Golden, Colorado 80402 

The f a c i l i t y  c o n t a c t  is: 

Albert  E. Whiteman, Area Manager 
Phone: ( 3 0 3 )  966-2025 

The f a c i l i t y  c o v e r s  approximately 6,550 a c r e s  of f e d e r a l l y  

owned land i n  northern J e f f e r s o n  County, Colorado, which i s  

c e n t e r e d  a t  105' 11'  3 0 "  west l o n g i t u d e ,  3 9 O  5 3 '  3 0 "  n o r t h  

l a t i t u d e .  The f a c i l i t y  i s  approximately 1 6  miles northwest 

1 
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o f  Denver and 9 t o  12 miles from t h e  neighboring communities 

o f  Boulder, Broomfield, Golden and Arvada. It i s  bounded on 

t h e  n o r t h  by S t a t e  Highway 1 2 8 ,  on t h e  west by a p a r c e l  o f  

l a n d  e a s t  o f  S t a t e  Highway 9 3 ,  on t h e  s o u t h  by a p a r c e l  o f  

land north o f  S t a t e  Highway 72 and on the e a s t  by J e f f e r s o n  

County Highway 1 7 .  Access t o  t h e  p l a n t  i s  from an e a s t  

a c c e s s  road e x i t i n g  from Jefferson County Highway 17 and a 

west a c c e s s  road e x i t i n g  from S t a t e  Highway 93. 

The f a c i l i t y  i s  s i t u a t e d  a t  an e l e v a t i o n  o f  a p p r o x i m a t e l y  

6 , 0 0 0  feet. It i s  on t h e  eastern edge o f  a g e o l o g i c a l  bench 

known l o c a l l y  a s  Rocky F l a t s .  The bench i s  approximately 5 

miles wide and f l a n k s  t h e  e a s t e r n  edge o f  t h e  f o o t h i l l s  o f  

t h e  Rocky Mountains. 

0 

1.1.2 Mission 

The Rocky F l a t s  Plant  i s  a government-owned and contractor-  

o p e r a t e d  f a c i l i t y .  It  i s  p a r t  o f  a n a t i o n w i d e  n u c l e a r  

w e a p o n s  r e s e a r c h ,  d e v e l o p m e n t  and p r o d u c t i o n  complex 

a d m i n i s t e r e d  by t h e  Albuquerque O p e r a t i o n s  O f f i c e  o f  t h e  

U.S.  Department o f  Energy (DOE).  The prime o p e r a t i n g  

3 
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contractor for the Rocky Flats Plant is Aerospace Operations 

of Rockwell International. 

The facility produces metal components for nuclear weapons; 

therefore, its product is directly related to national 

defense. The facility fabricates components from plutonium, 

uranium, beryllium and stainless steel. Other production 

activities include chemical recovery and purification of 

recyclable transuranic radionuclides, metal fabrication and 

assembly and related quality control functions. Other 

activities include research and development in metallurgy, 

machining, non-destructive testing, coatings, remote 

engineering, chemistry and physics. Parts at the plant are 

shipped elsewhere for final assembly (U.S. Department of 

Energy, 1987a). 

0 

I 1.1.3 Brief History 

Construction of the Rocky Flats Plant was approved by the 

U.S. Government in 1951 as an addition to the nation's 

nuclear weapons production complex. Operations began in 

1952 under direction of the Atomic Energy Commission. The 

original facility covered an area of approximately 

2,520 acres (Figure 1). 

4 



C07890010526 

0 
Date: A p r i l  5, 1 9 8 8  
Revision No.: 1 

A b u f f e r  zone was added i n 1 9 7 4 - 1 9 7 5 t o e n l a r g e t h e p l a n t t o  

i t s  p r e s e n t  s i z e  o f  a p p r o x i m a t e l y  6,550 a c r e s .  The b u f f e r  

zone had been used f o r  g r a z i n g  c a t t l e  and h o r s e s  and i s  

e n c l o s e d  w i t h i n  a c a t t l e  f e n c e  w h i c h  i s  p o s t e d  w i t h  s i g n s  

i n d i c a t i n g  restricted a c c e s s .  Two o f f  i c e  b u i l d i n g s ,  a 

w a r e h o u s e ,  f i r e b r e a k s ,  h o l d i n g  p o n d s  a l o n g  t h r e e  

w a t e r c o u r s e s ,  e n v i r o n m e n t a l  monitoring instrumentation, a 

s a n i t a r y  l a n d f i l l  a r e a ,  a s a l v a g e  y a r d ,  p o w e r  l i n e s ,  

i n a c t i v e  g r a v e l  p i t s ,  c l a y  p i t s  and t w o  t a r g e t  r a n g e s  a r e  

l o c a t e d  i n  t h e  b u f f e r  zone. A d d i t i o n a l l y ,  a former wind 

e n e r g y t e s t s i t e  now used a s a n o f f i c e b u i l d i n g a n d a G r o u n d  

Wave Emergency Network (GWEN) tower being i n s t a l l e d  by t h e  

U . S .  Air Force a r e  located i n  the b u f f e r  zone. 

0 

M a j o r  f a c i l i t y  s t r u c t u r e s  a r e  l o c a t e d  i n  a 4 0 0 - a c r e  

c o n t r o l l e d  a r e a  n e a r  t h e  c e n t e r  o f  t h e  p r o p e r t y .  

Production, research and development f a c i l i t i e s  a t  t h e  p l a n t  

a r e  l o c a t e d  i n  t h e  c o n t r o l l e d  a r e a  w h i c h  c o n t a i n s  

approximately 1 3 4  s t r u c t u r e s  w i t h  a combined f l o o r  space o f  

approximately 2.67 m i l l i o n  square feet. 

5 
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1.2 Introduction of the Container Storage Facilities 

The container storage facilities covered under this closure 

plan are listed in Table I. Table I also includes the known 

or approximated dates operations began and ended at each of 

the facilities. 

1.3 Description of the Property Utilization and Disposal 
Container Storage Facilities 

1.3.1 Dates of Operation e 
The Property Utilization and Disposal (PUtD) storage yard 

(Figure 2) began operations in 1974. Drum storage in the 

yard began between 1974 and 1976 and ended in August 1985. 

Dumpster storage in the yard began in 1974 and ended in 

August 1985 (Elvey, 1986). 

6 
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TABLE I 

LIST OF CONTAINER STORAGE FACILITIES 

Date 
Operations 
Began 

Property Utilization and Disposal 
Container Storage Facilities . Drum Storage Area 1974-1976 . Dumpster Storage Area 1974 

Swinerton & Walberg Building 
980 Container Storage Facility 1980 

Swinerton & Walberg Contractor 
Storage Yard 

Building 885 D r u m  Storage Area 

Building 881 Drum Storage Area 0 
Building 865 Drum Storage Area 

Building 883 Drum Storage Area 

Building 334 Cargo Container 
Area 

Building 444/453 Drum 
Storage Area 

1970 

mid-19 5 Os 

mid-195 Os 

1970 

1981 

Summer 1984 

Late 1960s 

Date 
Operations 
Ended 

August 1985 
August 1985 

Sept. 1986(l) 

1985 

Fall 1986(l) 

Fall 1986(l) 

Fall 1986(l) 

Fall 1986(') 

July 1986 

Fall 1986 

Note: 

(1) Area currently used as a 90-day accumulation area. 

7 
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1.3.2 Location and Size of Container Storage Facilities 

Drum Storage Area 

The PUSID drum storage area was located in the northeast 

corner of the PUtD storage yard. The drum storage area was 

approximately 60 feet by 60 feet in size (Elvey, 1986). 

Dumpster Storage Area 

The PUfD dumpster storage area was located in the northwest 

area of the PUfD storage yard. Only one dumpster containing 

materials regulated by the Resource Conservation and 

Recovery Act (RCRA) has been present in the area at any one 

time. The dumpster was located immediately south of the 

northern fence line and approximately 300 feet east of the 

western fence line. The area was approximately 12 feet by 

16 feet in size (Elvey, 1986). 

' 0  
I 

, 

I 

1.3.3 Number, Types and Sizes of Containers Used 

I Drum Storage Area 

Fifty-five gallon steel drums accumulated in the PU&D drum 

storage area at the rates of approximately 50 drums per year 

over the last five to eight years and approximately 20 drums 

9 
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p e r  y e a r  p r i o r  t o  t h a t  ( E l v e y ,  1986). Assuming 2 0  drums 

accumulated e a c h  y e a r  from 1974 through 1977 and 50 drums 

accumulated each year  from 1978 through 1985, 460 drums were 

s t o r e d  a t  t h e  PU&D drum s t o r a g e  a r e a  o v e r  i t s  o p e r a t i n g  

l i f e .  The maximum number o f  drums stored a t  any one time i s  

unknown b u t  i s  a t  l e a s t  158 ( E l v e y ,  1986). Drum 

a c c u m u l a t i o n  o f t e n  o c c u r r e d  f o r  a p p r o x i m a t e l y  one t o  t w o  

y e a r s  p r i o r  to removal o f  drums from t h e  a r e a .  F o l l o w i n g  

drum removal, their contents were r e c y c l e d  (Elvey, 1988). 

Dumpster Storage Area 0 
A maximum o f  one, 1%-foot  by 1 6 - f O O t  dumpster was stored i n  

t h i s  area (Elvey, 1988). 

1.3.4 T o t a l  Container Storage Capacity 

Drum Storage Area 

Assuming a maximum o f  460 drums were stored a t  any one time, 

t h e  t o t a l  s t o r a g e  c a p a c i t y  o f  t h e  PUtD drum s t o r a g e  a r e a  

over i ts  operating l i f e  was 25,300 gal lons.  

The drums and t h e i r  c o n t e n t s  were s o l d  p e r i o d i c a l l y  f o r  

r e c y c l i n g  u n t i l  September 1 9 8 4 ,  when t h e  o i l  i n  t h e  drums 0 
I 10 
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was determined t o  contain hazardous constituents.  I n  August 

1985 t h e  l a s t  drums being stored were removed from t h e  s i t e  

f o r  d i s p o s a l  b y  O i l  and S o l v e n t  P r o c e s s  Company. A t  t h a t  

time, 1 5 4  drums o f  w a s t e  o i l  and f o u r  drums o f  s p e n t  p a i n t  

thinner were removed (Elvey, 1986) 

Dumpster Storage Area 

T h e  t o t a l  c a p a c i t y  o f  t h e  d u m p s t e r  i s  a p p r o x i m a t e l y  

860 cubic  feet. 

IO 1.3.5 Monitoring and Containment Systems 

V i s u a l  m o n i t o r i n g  of  t h e  drum and dumpster s t o r a g e  a r e a s  

was conducted p e r i o d i c a l l y .  

The drums and dumpsters were placed d i r e c t l y  on t h e  ground 

s u r f a c e .  Forms o f  containment,  such a s  a c o n c r e t e  o r  

a s p h a l t  pads o r  berms, were not present (Elvey, 1 9 8 6 ) .  

11 
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1.3.6 Types of Wastes Stored in the Containers 

Drum Storage Area 

The drums stored in this area typically contained used oils 

from equipment and vehicle maintenance activities. The 

drums were stored in this location while awaiting recycling 

at an off-site facility. Some waste paints and paint 

thinners were also stored in this area from the Rocky Flats 

Paint Shop. 

Samples from 101 of the 158 drums from the PUtD drum storage 

area were composited into twelve samples for analyses in May 

1985. The components of the composited samples (Rockwell, 

1985a) are shown on Tables I1 and 111. As indicated by the 

analyses results, volatile organic compounds were present in 

the drums. Due to administrative controls at the Rocky 

Flats Plant (RFP), radioactive contamination of the soils is 

not expected at the PU&D yard. All drums should have been 

externally monitored by the Radiation Monitoring Department 

prior to shipment to the PU&D yard. The contents of any 

drums coming from an area at the RFP that handled 

radioactive materials would have been sampled and analyzed 

prior to shipment to the PU&D yard. Any drums with contents 

above detection limits, approximately 20 disintegrations per 0 
12 
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COMPONENTS OF COMPOSITED DRUM SAMPLES 
FROM THE PU 61 D DRUM STORAGE AREA 

TAKEN IN MAY 1985 

(Rockwell, 1985a) 

Sample 
Identification 

PU & D C-1 

PU & D C-2 ;. PU & D C-3 

PU &I D C-4 

PU & D C-5 

PU & D C-6 

PU & D C-7 

Components 

- oil* - a volatile hydrocarbon solvent 

- carbon dioxide (minor) - water (major) (bottom layer) pH=9 

(e.g., mineral spirits: aliphatic 
naphtha) 

- oil* - carbon dioxide (minor) - methyl alcohol (minor) 
- oil* - carbon dioxide (minor) 
- oil* - silicone lubricant (minor) - water (major) (bottom layer) pH=6 
- oil* - silicone lubricant (minor) - carbon dioxide (minor) 
- oil* - carbon dioxide (minor) - Freon (minor) - water (major) (bottom layer) pH=7 
- oil* - silicone lubricant (minor) - carbon dioxide (minor) - water (major) (bottom layer) pH=7 
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TABLE I1 (cont.) 

COMPONENTS OF COMPOSITED DRUM SAMPLES 

TAKEN IN MAY 1985 
FROM THE PU & D CONTAINER STORAGE FACILITY 

(Rockwell, 1985a) 

Sample 
Identification 

PU & D C-8 

PU 61 D C-9 

PU 61 D C-10 

PU t D C-11 

PU & D C-12 

Components 

- oil* - silicone lubricant (minor) - carbon dioxide (major) - methyl alcohol (minor) - xylenes (minor) - water (major) (bottom layer) pH=6 
- oil* - Freon TF (major) - carbon dioxide (minor) - water (major) (bottom layer) pH=7 
- oil* - silicone lubricant (minor) - carbon dioxide (minor) - water (major) (bottom layer) pH=6 
- oil* - Freon TF (major) - carbon dioxide (minor) - water (major) (bottom layer) pH=7 
- silicone lubricant (major) - oil* - carbon dioxide - Freon TF (minor) - water (major) (bottom layer) pH=7 

* A paraffinic base mineral o i l .  

14 
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PU & D DRUM STORAGE AREA 
RESULTS OF METALS, PCBS AND GAMMA SCAN LABORATORY TESTING 

(Rockwell, 1985a) 

PU f D PU & D PU & D PU f D 
Constituent c-1 c-2 c-3 c-4 

Aluminum (ug/ml) 25 
Barium (ug/ml) 150 

Calcium (ug/ml) >500 
Cadmium (ug/ml) <5.0 

Chromium (ug/ml) 4.0 

Beryllium (ug/ml) <.lo 

Cobalt (ug/ml) <10 

, Copper (us/ml) 10 
I Iron (ug/ml) 100 

Potassium (ug/ml) 10 
Lithium (ug/ml) <1.0 
Magnesium (ug/ml) 70 
Manganese (ug/ml) <10 
Molybdenum (ug/ml) <10 
Sodium (ug/ml) 70 
Nickel (ug/ml) ' <1.0 
Lead (ug/ml) 130 
Silicon (ug/ml) 45 
Tin (ug/ml) <10 
Vanadium (ug/ml) <1.0 
Zinc (ug/ml) 215 
Gamma Scan (pCi/l) Pb212-26.4 
PCB (PPW C6.22 

20 
125 

>500 

<10 

<.lo 

<5.0 

3.0 
9.0 
65 
45 
<lo0 
90 
<10 
15 
80 
<1.0 
70 
18 

<lo 
<1.0 
175 

Pb2 12-43 .2 
c6.00 

18 60 
80 60 

>500 400 

<10 <lo 

<.lo <.lo 

<5.0 < 5 . 0  

3.0 2.0 
7.0 6.0 
60 100 
35 10 
a.0 a.0 
100 70 
<lo <lo 
<lo <lo 
55 50 
<1.0 <lo0 
110 35 
20 130 

<10 <lo 
<1.0 c1.0 
175 125 

Pb212-12.2 Pb212-16.4 
<6.23 <6.04 
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Aluminum (ug/ml) 
Barium (ug/ml) 
Beryllium (ug/ml) 
Calcium (ug/ml) 
Cadmium (ug/ml ) 
Cobalt (ug/ml) 
Chromium (ug/ml) 
Copper (ug/ml) 
Iron (ug/ml) 
Potassium (ug/ml) 
Lithium (ug/ml) 
Magnesium (ug/ml) 
Manganese (ug/ml) 
Molybdenum (ug/ml) 
Sodium (ug/ml) 
Nickel (ug/ml) 
Lead (ug/ml) 

Tin (ug/ml) 
Vanadium (ug/ml) 
Zinc (ug/ml) 
Gamma Scan ( p C i / l )  

i Silicon (ug/ml) 

TABLE I11 (Continued) 

PU & D 
c - 5  

18  
110 

500 

< l o  

< . l o  
<5.0 

3.0 
8 .0  
0 

<10 
<1 .0  

100 
< l o  
<lo 

45 
C1.0 
80 
4 5  

< l o  
<1.0 

180 
<background 

C6.02 

PU & D 
C-6 

10  
<5.0 

85 
<5.0 

< l o  
3.0 

< . l o  

3.0 
35 
25 
<1.0 
23 

<10 
<lo 

50 
4.0 
4.0 

18  
<10 
c1.0 
1 0  

Pb2 12 - 2 0.4 
Th234-30.7 

<50 

PU & D 
c-7 

60 
30 

500 

< l o  
18 

170 
<10 

K1.0 
40 

< l o  
<10 

16 

50 
130 
<10 

120 
Pb212-6.5 

.10 

<5 .0  

4.0 

2.0 

<1.0 

X6.20 

PU & D 
C-8 

35 
80 

250 

< l o  

< . l o  

<5.0 

<1.0 
2.0 

125 
20 
<1.0 
23 

<10 
<lo 

4 0  
c1 .0  

7 . 0  
130 
< l o  

C1.0 
15 

Pb212-28.3 

<6.22 
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TABLE 111 (Continued) 

PU & D PU & D PU & D PU & D 
Constituent c-9 c-10 c-11 c-12 

Aluminum (ug/ml) 
Barium (ug/ml) 
Beryllium (ug/ml) 
Calcium (ug/ml) 

Chromium (ug/ml) 

Iron (ug/ml) 
Potassium (ug/ml) 
Lithium (ug/ml) 
Magnesium (ug/ml ) 
Manganese (ug/ml) 
Molybdenum (ug/ml) 
Sodium (ug/ml) 
Nickel (ug/ml) 
Lead (ug/ml) 
Silicon (ug/ml) 
Tin (ug/ml) 
Vanadium (ug/ml) 
2 inc (ug/ ml ) 
Gamma Scan (pCi/l) 
PCB (PPm) 

I Cadmium (ug/ml ) 
I Cobalt (ug/ml) 

I Copper (ug/ml) 

0 

3.0 100 110 10 
15 25 13 20 
<.lo .50 <.lo <*lo 
70 225 250 90 
<5.0 < 5 . 0  <5.0 <5.0 

<lo <lo <10 <lo 
2.0 6.0 7.0 1.0 
1.0 20 20 3.0 

25 200 225 60 
60 25 25 15 
3.0 <lo0 <1.0 C1.0 
15 45 40 9.0 
<10 <10 <10 <10 
<lo <lo <10 <lo 
80 60 60 60 
<lo0 3.0 2.0 1.0 
2.0 160 200 1.0 
11 300 250 120 

<lo <lo <10 <10 
a.0 <1.0 <1.0 <100 
<lo 130 <130 <25 

<background <background <background<background 
<6.03 <6.08 c6.10 <6.18 

17 
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minute per 100 square centimeters (dpm/100cm2) would not 

have been allowed to be shipped to the PU&D yard. This 

level of radioactivity is at times exceeded by incoming raw 

oils. 

The analyses performed that are reported on Table I1 were 

qualitative in nature. The oil layers of the composited 

samples were analyzed to determine their base materials. 

The remaining portions of the samples were analyzed by 

infrared spectroscopy. Descriptions of "major" and "minor" 

provide a relative comparison of compound quantity (Bell, 0 1986). 

Dumpster Storage Area 

The dumpster contained stainless steel chips coated with 

lathe coolant. The lathe coolant was either Freon based or 

oil based. The oil based coolant typically was comprised of 

70 percent hydraulic oil and 3 0  percent carbon 

tetrachloride. Recently, solvents were eliminated from the 

process that produced the chips. Radioactive contamination 

of these chips should not have been present due to the 

presence of administrative controls a t  t h e  RFP to prevent 

18 
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the shipment of radioactively contaminated materials to this 

storage yard. (Elvey, 1988). 

1.3.7 Existing Conditions of Area 

Drum Storage Area 

Currently, there are no containers stored at the PUtD drum 

storage area that contain hazardous wastes. Future 

hazardous waste container storage in the area is not 

I planned. Visual evidence of staining of the ground surface 

exists; however, there have been no documented leaks or 

spills. A map of a visual survey conducted March 1, 1988, 

to observe the locations of soil staining is presented on 

Figure 3. The large PUCD yard does store empty containers 

awaiting off-site recycle. 

0 

Dumpster Storage Area 

Currently, one dumpster is located in the RCRA-regulated 

dumpster storage area. This dumpster contains stainless 

steel chips awaiting recycle that are not contaminated with 

hazardous or radioactive constituents. Two other dumpsters 

in the vicinity contain carbon steel awaiting recycling. 

There have been no documented leaks or spills in this area. 

19  
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A fence surrounds the entire PU&D storage yard (Elvey, 

1988). A visual survey conducted March 1, 1988, indicated 

there was no soil staining in the PU&D dumpster storage 

area 

1.3.8 Geologic Setting 

The location of a cross section in the vicinity of the PU&D 

yard is shown on Figure 4. The cross section, shown on 

Figure 5, illustrates the geologic setting. Cross sections 

C-C', D-D' and E-E' are shown on Figure 6. 0 
The geologic materials in the vicinity of the PU&D yard 

consist of Rocky Flats Alluvium, colluvium and Arapahoe 

Formation deposits. The Rocky Flats Alluvium consists of 

poorly to moderately sorted clay, silt, sand, gravel and 

cobbles which were deposited in a series of laterally 

coalesing alluvial fans (Hurr, 1976). The thickness of the 

alluvium is variable due to deposition on an erosional 

surface and recent erosional processes. 

Colluvial materials consisting predominantly of clay with 

common occurrences of sandy clay and gravel layers are 

present on the surface of the North Walnut Creek drainage. 

21 



NOTICE 

"his docment  (or d o c m e n t s )  is oversized for 16mn 
mcrofilming, but is available m its entlrety on 
t h e  3 5 m  f i c h e  card referenced below: 

Document # 30\? 
T i t  led : 8-48 ' be. 5, t 

c 

Fiche location: A -5d - MW 



NOTICE 

This docunent (or docments) is overslzed for 16mn 
mcrofihmg, but 1s available m its entlrety on 
the 35mn fiche card referenced below: 



C07890010526 

0 
Date: April 5, 1988 
Revision No. : 1 

These materials were deposited by slope wash and downslope 

creep of Rocky Flats Alluvium and claystone bedrock. The 

thickness of the colluvium is not known in the vicinity of 

the PU&D storage yard. 

Ground water in the Rocky Flats Alluvium and other surficial 

materials on the plant site occur under unconfined 

conditions. This shallow ground-water flow system is quite 

dynamic with average depths to water ranging from four to 

14 feet below the ground surface. Ground-water flow 

generally follows the topography and is also governed by the 

configuration of the top of bedrock beneath the surficial 

materials. Generally, the shallow ground-water flow system 

0 
direction is eastward from the plant. 

The Arapahoe Formation consists of fluvial claystones with 

interbedded sandstones and siltstones. Weathering has 

penetrated to depths ranging from 10 to 40 feet below the 

base of the surficial deposits. Sandstones ranging from 10 

to 35 feet in thickness were encountered in the borings in 

the vicinity of the PU&D storage yard. Most of the ground- 

water flow in the Arapahoe Formation occurs in these 

I lenticular sandstones. Ground water in the sandstone units 

25 
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generally flows to the east toward the point of regional 

discharge along the South Platte River (Robson, 1981). 

1.4 Description of the Swinerton and Walberq 
Building 980 Container Storage Facility 

1.4.1 Dates of Operation 

The Swinerton and Walberg (S&W) Building 980 container 

storage facility (Figure 2) has been in use since 

approximately 1980. Use of the area for storage of 

containers for more than 90 days stopped in approximately ' 0  
September 1986 (Richards, 1986). 

1.4.2 Location and Size of Container Storage Area 

The storage facility is located approximately 75 feet south 

of Building 980. The storage area was approximately 25 feet 

by 25 feet in size and was the eastern portion of a storage 

yard with dimensions of approximately 25 feet by 75 feet 

(Richards, 1986) . 

26 
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1.4.3 Number, Types and Sizes of Containers Used 

The maximum number of containers stored at any given time 

was ten. The containers were 55-gallon steel drums 

(Richards, 1986). 

1.4.4 Total Container Storage Capacity 

The total capacity of ten 55-gallon drums is 550 gallons. 

1.4.5 Monitoring and Containment System IO 
Visual monitoring of the storage area was conducted 

periodically. Written records of this monitoring were not 

maintained. 

The 55-gallon drums were placed directly on the ground 

surface. A berm approximately 1 to 1 1/2 feet high was 

located on the west, south and east sides of the overall 

storage yard (Richards, 1986). 
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1.4.6 Types of Wastes Stored in the Containers 

The wastes stored in the drums were generated in the on-site 

contractor's maintenance and fabrication shops (Rose, 1988) 

and should not have contained radioactive contamination. 

These wastes typically came from vehicle maintenance and 

miscellaneous painting activities. 

Samples from seven drums from the S & W container storage 

facility were composited into five samples for analyses in 

May 1985. The components of the composited samples 

(Rockwell, 1985a) are shown on Tables IV and V. Generally, 

the drums contained waste oils and thinners. 
' 0  

The analyses performed that are reported on Table IV were 

qualitative in nature. The oil layers of the composited 

samples were analyzed to determine their base materials. 

The remaining portions of the samples were analyzed by 

infrared spectroscopy. Descriptions of %aj or" and %inortt 

provide a relative comparison of compound quantity (Bell, 

1986) . 
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TABLE IV 

COMPONENTS OF COMPOSITED DRUM SAMPLES 
FROM THE S & W BUILDING 980 

CONTAINER STORAGE AREA TAKEN IN MAY 1985 

(Rockwell, 1985a) 

Sample 
Identification 

s & w 011 -5- 
S & W Texaco Oil 

S & W Brake Fluid 

Texaco Meropa 61 Thurban 

Zep Dyna-Sol -2- le 

Components 

oil** 

Oil** 

Glycol ether/borate base brake 
fluid 

O i l *  

Oil* 
Xylenes (major) 
Freon TF (minor) 

* A paraffinic base mineral oil. ** A mix of paraffinic and naphthinic base 
mineral oil. 
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TABLE V 

S&W BUILDING 980 CONTAINER STORAGE FACILITY 

GAMMA SCAN LABORATORY TESTING 
RESULTS OF METALS, PCBs AND 

(Rockwell, 1985a) 

Constituent 

Aluminum (ug/ml) 
Barium (ug/ml) 
Beryllium (ug/ml) 
Calcium (ug/ml) 
Cadmium (ug/ml ) 
Cobalt (ug/ml) 
Chromium (ug/ml) 
Copper (ug/ml) 
Iron (ug/ml) 
Potassium (ug/ml) 
Lithium (ug/ml) 
Magnesium (ug/ml) 
Manganese (ug/ml) 
Molybdenum (ug/ml) 
Sodium (ug/ml) 
Nickel (ug/ml) 
Lead (ug/ml) 
Silicon (ug/ml) 
Tin (ug/ml) 
Vanadium (ug/ml) 
Zinc (ug/ml) 
Gamma Scan (pCi/l) 
PCB (PPm) 

a 

S&W 
Oil -5- 

2.0 
6.0 
c.10 

200 

c10 
<5.0 

<1.Q 
c1.0 

<lo 
c10 
K1.0 
c1.0 
<10 
<10 
C16 
c1.0 
25 
2.0 

c10 
c1.0 
50 

X6.15 
<background 

S&W 
Texaco Oil 

3 . 0  
< 5 . 0  
c.10 
2.0 

C5.0 

c1.0 
c1.0 

c10 

<10 
c10 
c1.0 
c1.0 
c10 
<10 
<16 
<1.0 
c1.0 
3.0 

<1.0 

Th2 3 4-547 
<6.03 

<lo 

<lo 

S&W 
Brake Fluid 

2.0 
500 

0 20 
4.0 

<5.0 

c1.0 
c1.0 

c10 

c10 
<lo 
C1.0 
c1.0 
c10 
<lo 
160 
c1.0 
15 
3.0 

<10 
<1.0 
<lo 

Pb212-18.5 
C6.14 
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Constituent 

Aluminum (ug/ml) 
Barium (ug/ml) 
Beryllium (ug/ml) 
Calcium (ug/ml) 
Cadmium (ug/ml ) 
Cobalt (ug/ml) 
Chromium (ug/ml) 
Copper (ug/ml) 
Iron (ug/ml) 

I Potassium (ug/ml) 
Lithium (ug/ml) 
Magnesium (ug/ml) 
Manganese (ug/ml) 
Molybdenum (ug/ml) 
Sodium (ug/ml) 
Nickel (ug/ml) 
Lead (ug/ml) 
Silicon (ug/ml) 
Tin (ug/ml) 
Vanadium (ug/ml ) 
Zinc (ug/ml) 
Gamma Scan (pCi/l) 
PCB (PPW 
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TABLE V (Continued) 

Texaco Meropa 
and Thurban 

C1.0 
<5.0 
<.lo 
4.0 

<5.0 

<1.0 
<1.0 

<lo 

<10 
<lo 
<1.0 
<1.0 
<10 
c10 
<16 

< l o 0  
C1.0 
2.0 

C1.0 
<lo 

<10 
Pb212-2 . 2 

<50.0 

Zep Dyna- 
Sol -2- 

C1.0 
e5.0 
<.lo 
2.0 

<5.0 

<loo 
<1.0 

<lo 

<10 
<lo 
<1.0 
<1.0 

<lo 
<10 
<16 
<1.0 
<1.0 
3.0 

<1.0 

<background 

<10 

<10 

<6.34 
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1.4.7 Existing Conditions of Area 

The storage area has been used for less than 90-day storage 

since approximately September 1986. Continued use of the 

area in this manner is planned. As determined by a site 

visit in November 1986, the area then contained ten drums. 

Eight or nine of the ten drums were empty. As of March 

1988, the area contained approximately 35 drums. Only one 

of these drums contained hazardous waste. This waste is 

managed in full compliance with all applicable RCRA 

regulations. The others contained either nonhazardous waste 

or unused materials (Rose, 1988). Visual evidence of 

staining of the ground surface exists: however, there have 

been no documented leaks or spills. A map of a visual 

survey conducted March 1, 1988, to observe the locations of 

s o i l  staining is presented on Figure 7. 

0 

1.4.8 Geologic Setting 

The geologic settings of the S&W Building 980 container 

storage facility and S&W contractor storage yard are 

depicted in Sections C-C' and D-D' of Figure 6. The 

geologic materials encountered included approximately 
I 

10 feet of Rocky Flats Alluvium overlying the Arapahoe ' 0  
32 
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Formation. The thickness of the Rocky Flats Alluvium is 

variable due to deposition on an erosional surface and 

recent erosional processes. Ground water was encountered at 

the base of the Rocky Flats Alluvium under unconfined 

conditions and within the sandstones of the Arapahoe 

Formation. The position of the sandstone bodies encountered 

in the vicinity of these areas are indicated on Sections 

C-C' and D-D'. Ground-water flow is generally eastward from 

the plant. 

1.5 Description of the Swinerton and Walberg Contractor 0 Storage Yard 

1.5.1 Dates of Operation 

Use of the Swinerton and Walberg (SfW) contractor storage 

yard (Figure 2) began in approximately 1970. Drum storage 

began at that time and continued until 1985 (Baker, 1986). 

This yard has been used for storage of contractor materials 

for use in various projects at the RFP. The storage of 

waste materials was never intended; however, unneeded 

materials that qualified as a hazardous waste were 

identified in the yard in 1985. These materials were 

subsequently disposed of as hazardous waste. 0 
I 
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Location and S i z e  of Container Storage Area 

The western boundary o f  t h e  S&W contractor  storage yard i s  

l o c a t e d  approximately 50 feet  e a s t  of  t h e  207-B ponds. The 

y a r d  i s  a p p r o x i m a t e l y  3 2 0  f e e t  by  2 3 0  f e e t  i n  s i z e .  The 

c o n t a i n e r s  were s t o r e d  i n  numerous a r e a s  o f  t h e  y a r d  o v e r  

i t s  u s e ;  however, t h e  e x a c t  l o c a t i o n s  o f  t h e  s t o r a g e  a r e a s  

throughout  t h e  y a r d ' s  l i f e  a r e  unknown (Baker, 1 9 8 6 ) .  The 

l o c a t i o n s  of t h e  drums containing material  t h a t  q u a l i f i e d  a s  

a hazardous w a s t e  i n  1 9 8 5  i s  p r e s e n t e d  on F i g u r e  8 .  The 

d e s c r i p t i o n s  o f  t h e  c o n t a i n e r s  i n d i c a t e d  on F i g u r e  8 a r e  

p r e s e n t e d  i n  T a b l e  VI. A s  shown on F i g u r e  8 ,  s t o r a g e  o f  

m a t e r i a l s  q u a l i f y i n g  a s  a hazardous w a s t e  was l i m i t e d  in 

e x t e n t  compared w i t h  the rest of t h e  yard. The m a j o r i t y  of 

t h e  y a r d  h a s  b e e n  u s e d  for s t o r a g e  o f  s u r p l u s  o r  raw 

m a t e r i a l s  a w a i t i n g  c o n t r a c t o r  u s e  i n  c o n s t r u c t i o n  o r  

maintenance p r o j e c t s .  The entire y a r d  was a t  no time used 

f o r  drum s t o r a g e .  The drums s t o r e d  a t  t h e  s i t e  have been 

r e l a t i v e l y  few i n  number. 

' 0  

1 . 5 . 3  Number, Types and S i z e  of Containers Used 

The t o t a l  number o f  c o n t a i n e r s  s t o r e d  i n  t h e  y a r d  o v e r  t h e  I 
l i f e  of t h e  f a c i l i t y  or t h e  maximum stored a t  any given time I. 
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TABLE VI 

LIST OF CONTAINERS STORED IN THE 
S&W CONTRACTOR STORAGE YARD IN 1985 

Location(’) Container (s) 

1 Pile of small containers 

2 4 - 5 gallon cans 
3 19 - 55 gallon drums, 3 were 

nearly full, most were empty 

4 3 - 55 gallon drums, all full 

5 9 - 55 gallon drums, 3 were full 

6 1 - 30 gallon drum of gear lube 

7 2 - 5 gallon cans 
8 

9 

10 

11 

1 - 55 gallon drum, empty 
4 - 20 gallon drums, all full 
1 - 5 gallon can 
5 containers, 4 were full, 
1 was half full 

1 - 55 gallon drum, full 

1 - 5 gallon pail 

Note: 

(1) Location refers to Figure 8 

37 



C07890010526 Date: A p r i l  5, 1988 
Revision No. : 1 

a r e  unknown. The c o n t a i n e r s  s t o r e d  were 5 5 - g a l l o n  s t e e l  

drums (Baker, 1 9 8 6 ) .  The maximum number of c o n t a i n e r s  i s  

c o n s i d e r a b l y  less t h a n  t h e  t o t a l  s t o r a g e  c a p a c i t y  of t h e  

y a r d ,  s i n c e  c o n t a i n e r  s t o r a g e  was i n c i d e n t a l  and numerous 

roads and a i s l e s  have existed and c u r r e n t l y  exist.  

1 . 5 . 4  T o t a l  Container Storage Capacity 

The t o t a l  amount o f  w a s t e  s t o r e d  a t  t h e  S&W c o n t r a c t o r  

s t o r a g e  y a r d  i s  unknown (Baker, 1 9 8 6 ) .  Based on r e c o r d s  

from t h e  1 9 8 5  s u r v e y  of t h e  y a r d ,  t h e  maximum amount o f  

w a s t e  t h a t  c o u l d  have been p l a c e d  i n  t h e  drums t h a t  were 

present a t  t h e  time was 1 , 9 6 5  g a l l o n s .  

1 . 5 . 5  Monitoring and Containment Systems 

V i s u a l  m o n i t o r i n g  of t h e  s t o r a g e  y a r d  w a s  c o n d u c t e d  

p e r i o d i c a l l y .  Written records of t h i s  monitoring were not 

maintained. 

The drums were p l a c e d  d i r e c t l y  on t h e  ground s u r f a c e  or on 

p a l l e t s .  There were no berms o r  other forms o f  containment 

around t h e  stored drums (Baker, 1 9 8 6 ) .  i 

38 



C07890010526 

0 
Date: April 5, 1988 
Revision No. : 1 

1.5.6 Types of Wastes Stored in the Containers 

Samples from 31 of the containers present during the 1985 

survey were obtained and analyzed for their composition and 

metals. Results of these analyses are presented in 

Appendix 1. In general, the drums contained waste oils and 

mineral spirits with some volatile organics and metals 

present (Baker, 1986 and Rockwell, 1985b). 

1.5.7 Existing Conditions of Area 

As of March 1988, there were no containers at the SCW 

contractor storage yard that contained hazardous wastes or 

constituents. Visual evidence of spills or leakage in the 

storage yard exists (Baker, 1986). A map of a visual survey 

conducted March 1, 1988, to observe the locations of soil 

staining is presented on Figure 9. 

1.5.8 Geologic Setting 

The geologic setting of the SfW contractor storage yard is 

the same as discussed in Section 1.4.8 f o r  the SCW 

Building 980 container storage facility. 
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1.6 Description of the Buildinq 885 Drum Storage Area 

1.6.1 Dates of Operation 

The Building 885 drum storage area (Figure 2) was first used 

when Building 881 was completed in the mid 1950's. The area 

is still in use as a 90-day accumulation area and as a 

satellite collection station (Gonzales, 1986 and U.S. 

Department of Energy, 1987a). 

1.6.2 Location and Size of Container Storage Area 0 
Building 885 is divided into three sections, as shown on 

Figure 10. The east section has a southern and western wall 

and roof and is exposed on the north and east. The center 

section is completely enclosed. The west section is 

enclosed on the west, south and east sides by walls and by a 

roof. The storage areas are located in the east and west 

sections of Building 885. Both storage areas were 

approximately 10 feet by 20 feet in size (Lyons, 1986). 
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1.6.3 Number, Types and Sizes of Containers Used 

The containers stored in the Building 885 drum storage area 

were 55-gallon steel drums. The storage area was divided 

into two sections. The west section stored unused and waste 

oils and the east section stored unused and waste paint and 

paint solvents used by maintenance. The maximum number of 

drums stored ineachsectionwas10to 20. Onlyonedrum in 

each section contained waste material. The remaining drums 

contained unused oils and solvents (Gonzales, 1986 and 

Lyons, 1986). 

1.6.4 Total Container Storage Capacity 

Assuming only one drum from each section contained waste 

material, the total container storage capacity was 

110 gallons. 

1.6.5 Monitoring and Containment Systems 

Visual monitoring of the storage area was conducted 

periodically. Written records of this monitoring were not 

maintained. 
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The drums were stored on pallets. The ground surfaces in 

the east and west sections were covered with concrete slabs. 

There were no berms around the storage area (Gonzales, 1986 

and Lyons, 1986). 

1.6.6 Types of Wastes Stored in the Containers 

The drums contained waste oils, waste paints and waste 

solvents. The waste material also contained low-level 

radioactive wastes (Gonzales, 1986 and Lyons, 1986). 

1.6.7 Existing Conditions of Area 

The east and west sections contained four and eleven 55- 

gallon drums, respectively, in November 1986. Visual 

evidence of staining of the ground surface exists; however, 

there have been no documented leaks or spills. The areas 

are currently used as 90-day accumulation areas and 

satellite collection stations (Gonzales, 1986; Lyons, 1986; 

and U.S. Department of Energy, 1987a). 
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1.6.8 Geologic Setting 

The geologic setting of the Building 885 drum storage area 

is depicted in Section E-E' on Figure 6. Geologic materials 

in the vicinity of the above sites consist of Rocky Flats 

Alluvium, disturbed ground, and Arapahoe Formation bedrock 

deposits. 

The Rocky Flats Alluvium varies in thickness across the area 

from less than two feet to over ten feet. The thickness of 

the alluvium is variable due to deposition on an erosional 

surface and recent erosional processes. Ground water is 

occasionally encountered at the base of the alluvium. 
0 

Disturbed ground consisting of very poorly sorted and 

unconsolidated artificial fill is the surficial material 

over the southern portion of the area. This fill has been 

derived either from the excavation of the Building 881 

foundation or from cleanup of the 1969 fire. The fill 

materials are generally composed of clay, sand, gravel and 

cobbles derived from Rocky Flats Alluvium, and claystone 

bedrock. Ground water is present at the base of the fill. 
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1.7 Description of the Building 881 Drum Storage Area 

1.7.1 Dates of Operation 

The Building 881 drum storage area (Figure 2) was first used 

when Building 881 was completed in the mid 1950's. The area 

is still in use for less than 90-day storage (Gonzales, 

1986). 

1.7.2 Location and Size of Container Storage Area - 

0 The storage area was located in Room 165. The area was 

approximately 5 feet by 5 feet in size. 

1.7.3 Number, Types and Sizes of Containers Used 

The containers used in the storage area consisted of 55- 

gallon steel drums. The maximum number of drums stored at 

any given time was five (Lyons, 1986). 

1.7.4 Total Container Storage Capacity 

The total storage capacity of five 55-gallon drums is 

275 gallons, 
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1.7.5 Monitoring and Containment Systems 

Visual monitoring of the storage area was conducted 

periodically. 

The drums were placed directly on a concrete floor. There 

were no berms around the stored drums (Gonzales, 1986 and 

Lyons, 1986). 

1.7.6 Types of Wastes Stored in the Containers 

The drums stored maintenance waste oil which contained 

hazardous and possibly low-level radioactive wastes (Lyons, 

1986). 

Results of analyses of wastes from Building 881, typical of 

those stored in the Building 881 drum storage area, are 

presented on Table VI1 (Rockwell, 1983). The analyses f o r  

general components reported on this table were qualitative 

in nature. As indicated by the analyses results, volatile 

organic compounds and radioactivity were present in the 

wastes from Building 881. 
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TYPICAL COMPONENTS OF DRUMS STORED IN 
THE BUILDING 881 DRUM STORAGE AREA 

(Rockwell, 1983) 

Total 
Sample Alpha Beryl1 ium 

Identification IpCi/l) (ug/ml ) Components 

Samples Taken November 8, 1983 

68 0+70 coo1 (1) 
69 11296 <0.1 
70 59+86 - <0.1 

Samples Taken April 8, 1986 

308 
309 

-Freon TF 
-Freon TF 
-l,l,l-Trichloroethane 

Samples Taken July 18, 1986 

330 8,800+1,400 <0.1 -Freon TF 
1,900T100 co.1 -Freon TF 

840+90 <0.1 -Freon TF 

331 - 
332 - 

-Carbon dioxide 

-Carbon dioxide 

Samples Taken August 8 ,  1986 

345 ~,900+1,000 co. 10 -Water 

346 <o. 10 -Freon TF (Cl.O% by 
-Freon TF 

volume) 

Note: (1) Blanks indicate analysis for components or a 
specific parameter was not conducted. 

48 



C07890010526 Date: April 5, 1988 
Revision No. : 1 

1.7.7 Existing Conditions of Area 

There is no visual evidence or documented reports of spills 

or leakage in the storage area. As determined by a site 

visit in November 1986, the area contained five 55-gallon 

drums. The area is currently a 90-day accumulation area for 

hazardous waste (Gonzales, 1986; Lyons, 1986; and U.S. 

Department of Energy, 1987a). 

1.7.8 Geologic Setting 

A description of the geologic setting of the Building 881 

drum storage area is not necessary since the building 

provided secondary containment to the area and there have 

been no known releases to the environment from the area. 

l 

1.8 Description of the Building 865 Drum Storage Area 

1.8.1 Dates of Operation 

Use of the Building 865 drum storage area (Figure 2) began 

in 1970. The area is currently designated as a 90-day 

accumulation area (Norris, 1986 and U.S. Department of 
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Energy, 1987a). The need for 90-day accumulation storage in 

this area is being reviewed (Norris, 1988). 

1.8.2 Location and Size of Container Storage Area 

The storage area was located in Room 145. The area was 

approximately 8 feet by 12 feet in size (Norris, 1986). 

1.8.3 Number, Types and Sizes of Containers Used 

The storage area contained a maximum of ten 55-gallon steel 

drums (Norris, 1986) . 

1.8.4 Total Container Storage Capacity 

The total storage capacity of ten 55-gallon drums is 

550 gallons. 

1.8.5 Monitoring and Containment Systems 

Visual monitoring of the storage area was conducted every 

evening. 
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The drums were placed on a concrete floor. The floor did 

not have floor drains. There were no berms around the drums 

(Norris, 1986). 

1.8.6 Types of Wastes Stored in the Containers 

In November 1986, the drums contained waste oils, 

chlorinated solvents and possibly beryllium (Norris, 1986). 

Since that time, chlorinated solvent usage has been 

eliminated in the area the wastes are generated. This 

elimination of chlorinated solvent usage is part of Rocky 

Flats ongoing waste minimization program. The drums 0 
currently contain waste oils that are possibly contaminated 

with beryllium (Norris, 1988). 

Samples from the drums stored in the area on two dates were 

obtained and analyzed f o r  total alpha, beryllium and/or 

general components. The results of the analyses (Rockwell, 

1986a) are shown on Table VIII.  The analyses for general 

components reported on this table were qualitative in 

nature. As indicated by the analyses results, volatile 

organic compounds, beryllium and radioactivity were present 

in the drums. 
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TABLE VI11 

COMPONENTS OF DRUM SAMPLES FROM THE 
BUILDING 865 DRUM STORAGE AREA 

(Rockwell, 1986a) 

Total 
Sample Alpha 

Identification (pCi/l) 

Samples Taken May 2, 1986 

320 3,600+0 - 

4,400+600 - 

Beryllium 
(ug/g) Components 

0.21 -l,l,l-Trichloroethane 
(<O. 1% by volume) 

-Freon TF (<0.1% by 

-Carbon dioxide 
volume) 

0.40 -l,l,l-Trichloroethane 
(<O . 1% by volume) 

-Carbon dioxide 

Samples Taken July 10, 1986 

333 7,000+1,400 3.9 (1) 

336 3,800T600 <0.1 

334 2,600T300 0.35 
335 1,400%00 1.7 

337 120,050+0 - 0.51 

Note: 
(1) Blank indicates components not analyzed for .  
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1.8.7 Existing Conditions of Area 

There is no visual evidence or documented reports of spills 

or leakage in the storage area. As determined by a site 

visit in November 1986, the area contained one or two drums 

at that time. The area is currently designated a 90-day 

accumulation area. The need for a 90-day accumulation point 

in this area is currently under review (Norris, 1986 and 

U.S. Department of Energy, 1987a). 

1.8.8 Geologic Setting 0 
A description of the geologic setting of the Building 865 

drum storage area is not necessary since the building 

provided secondary containment to the area and there have 

been no known releases to the environment from the area. 

1.9 Description of the Building 883 Drum Storage Area 

1.9.1 Dates of Operation 

The Building 883 drum storage area (Figure 2) has been used 

since 1981. 

90-day storage (Rowzee, 1986 and Rowzee, 1988). 

The storage area is still in use for less than I 
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1.9.2 Location and Size of Container Storage Area 

The storage area was located in Room 104. The area was a 

maximum of approximately 10 feet by 16 feet in size (Rowzee, 

1986). 

1.9.3 Number, Types and Sizes of Containers Used 

A maximum of approximately 30 55-gallon drums were held in 

the storage area. The drums were made of steel (Rowzee, 

1986) . 

1.9.4 Total Container Storage Capacity 

The total storage capacity of thirty 55-gallon drums is 

1,650 gallons. 

1.9.5 Monitoring and Containment Systems 

Visual monitoring of the drums was conducted periodically by 

personnel from Building 883. 

The drums were placed directly on a concrete f l o o r .  The 

floor has no drains. There were no berms around the storage 

area (Rowzee, 1986). 
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1.9.6 Types of Wastes Stored in the Containers 

The drums contained waste oiIs that were usually 

contaminated with solvents and uranium (Rowzee, 1988) . 

Samples from drums stored in the area on five dates were 

obtained and analyzed for total alpha, beryllium and/or 

general components. The results of the analyses (Rockwell, 

1986a) are shown on Table IX. The analyses for general 

components reported on Table IX were qualitative in nature. 

A s  indicated by the analyses results, volatile organic 

compounds, beryllium and radioactivity were present in the 

drums. 
0 

1.9.7 Existing Conditions of Area 

There is no visual evidence or documented reports of spills 

or leakage in the storage area. In November 1986, the area 

contained approximately thirty drums. In February 1988, the 

area contained approximately four drums. The drums are 

currently stored for less than 90 days (Rowzee, 1986 and 

Rowzee, 1988). 
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COMPONENTS OF DRUM SAMPLES FROM THE 
BUILDING 883 DRUM STORAGE AREA 

(Rockwell, 1986a) 

Total 
Sample Alpha Beryllium 

Identification (pCi/l) (ug/g) Components 

Samples Taken February 7, 1986 

290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 

2,300+600 
1,200+500 
1,600'?600 
38,005+0 
4,700+17500 

280T70 
3,600'?900 
540'780 
670'TSO 

1,105+100 

88,000+25,000 
90,000+8,000 
36,000+9,000 
3,7OOT1,600 
4,80021,700 

Samples Taken March 18, 1986 

1 
2 

5 

15 

Samples Taken May 7, 1986 

322 8,400+400 <.lo 
323 llOT70 <.lo 
324 23,00o+i3,000 <.lo 
325 3,3002200 <.lo 

-Carbon dioxide 
-Carbon dioxide 
-l,l,l-Trichloroethane 
-Freon 
-l,l,l-Trichloroethane 
-Carbon dioxide 
-Freon TF 
-l,l,l-Trichloroethane 
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TABLE IX (continued) 

COMPONENTS OF DRUM SAMPLES FROM THE 
BUILDING 883 DRUM STORAGE AREA 

(Rockwell, 1986a) 

Total 
Sample Alpha Beryllium 

Identification (pCi/l) (ug/g) Components 

Samples Taken July 17, 1986 

310+60 co.10 -Freon TF (<O.l% by 

328 280520 co.10 -Freon TF (<0.1% by 

- 327 
volume) 

volume) 

-Carbon dioxide 

Samples Taken July 18, 1986 

330 8,800+1,400 <o. 10 -Freon TF 
331 1,900~100 eo. 10 -Freon TF 

332 840+90 - KO.10 -Freon TF 
-Carbon dioxide 

-Carbon dioxide 

Note: 
(1) Blanks indicate analysis for components or a specific 

parameter was not conducted. 
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1.9.8 Geologic Setting 

A description of the geologic setting of the Building 883 

drum storage area is not necessary since the building 

provided secondary containment to the area and there have 

been no known releases to the environment. 

1.10 Description of the Building 334 Cargo Container Area 

1.10.1 Dates of Operation 

The Building 334 cargo container area was used from 0 
approximately the summer of 1984 through July 1986 (Baker, 

1986). 

1.10.2 Location and Size of Container Storage Area 

The cargo container was located outside of Building 334. 

The container area was 8 feet by 20 feet in size (Baker, 

1986). 
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1.10.3 Number, Types and Sizes of Containers Used 

The storage area contained one steel cargo container. The 

container was 8 feet by 8 feet by 20 feet in dimensions. 

The container was capable of holding a maximum of eighteen 

55-gallon drums. However, seven drums was the maximum 

placed in the container. The drums were made o f  steel 

(Baker, 1986) . 

1.10.4 Total Container Storage Capacity 

Based on a maximum of seven drums held in the cargo 

container, the historical maximum storage capacity of 

material stored in the container was 385 gallons. 

1.10.5 Monitoring and Containment Systems 

The cargo container was monitored weekly on the inside and 

outside during its use. 

The cargo container was placed on an asphalt pad. There 

were no berms surrounding the container; however, a 

collection pan was located in the bottom of the cargo 

container, fully complying with all RCRA requirements f o r  I. 
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secondary containment related to long-term container storage 

(Baker, 1986). 

1.10.6 Types of Wastes Stored in the Containers 

The wastes stored include machine oils, solvents and machine 

coolants and possibly low-level radioactive wastes (Baker, 

1986). 

1.10.7 Existing Conditions 

0 There is no visual evidence 

of Area 

or documented reports of spills 

or leakage from any of the drums in the cargo container. 

There are no known releases to the environment from this 

storage facility. The container and associated drums have 

been removed from the area. The cargo container was moved 

to the Building 444/453 storage area, discussed in 

Section 1.11. 

1.10.8 Geologic Setting 

The geologic setting of the Building 334 cargo container 

area and the Building 444/453 drum storage area is depicted 

in Section A-A' on Figure 5. Surficial deposits in these 
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a r e a s  c o n s i s t  of a p p r o x i m a t e l y  2 0  f e e t  o f  Rocky F l a t s  

Alluvium and lesser amounts of colluvium o v e r l y i n g  c l a y s t o n e  

bedrock of  the Arapahoe Formation. The Rocky F l a t s  Alluvium 

c a p s  t h e  upland a r e a s  w h i l e  c o l l u v i u m  b l a n k e t s  t h e  Woman 

Creek drainage. Ground water is  encountered a t  t h e  base of 

t h e  Rocky F l a t s  A l l u v i u m  and w i t h i n  t h e  s a n d s t o n e s  o f  t h e  

A r a p a h o e  F o r m a t i o n ,  f l o w i n g  b a s i c a l l y  e a s t  from t h e  

f a c i l i t y  . 

1.11 Description of  t h e  Building 444/453 Drum Storage Area 

1.11.1 Dates o f  Operation 

The Building 444/453 drum storage area was first used when 

t h e  two b u i l d i n g s  were constructed i n  t h e  l a t e  1960's. The 

s t o r a g e  a r e a  was used u n t i l  t h e  f a l l  o f  1 9 8 6  (Gibson, 1 9 8 6  

and Sargent, 1 9 8 8 ) .  

1.11.2 Location and S i z e  o f  Container Storage Area 

The storage area was located between Buildings 4 4 4  and 453.  

The a r e a  was t h e  s h a p e o f  a s q u a r e w i t h t h e s o u t h w e s t  c o r n e r  

removed. The square had sides o f  45 f e e t  and t h e  removed 

0 
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corner was a rectangle approximately 15 feet by 20 feet in 

size. The total area covered was approximately 1,700 square 

feet (Gibson, 1986). 

1.11.3 Number, Types and Sizes of Containers Used 

The area stored 55-gallon steel drums. The maximum number 

of drums ever stored at one time was approximately 200 

(Gibson, 1986). However, some of the approximately 200 

drums contained unused oil (Baker, 1986). The maximum 

number of drums stored in this area that contained 

contaminated waste oils or solvents is unknown. 0 
1.11.4 Total Container Storage Capacity 

Based on storage of 200 55-gallon drums, the total container 

storage capacity at any given time was 11,000 gallons. 

1.11.5 Monitoring and Containment Systems 

Visual monitoring of the storage area was conducted 

periodically. 
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O r i g i n a l l y ,  t h e  55-gallon drums were placed d i r e c t l y  on t h e  

ground s u r f a c e .  I n  a p p r o x i m a t e l y  t h e  mid 1970's,  t h e  t o p  

4 i n c h e s  o f  s o i l  i n  a p o r t i o n  o f  t h e  s t o r a g e  a r e a  was 

removed and replaced w i t h  4 inches of  asphalt.  The removed 

m a t e r i a l  was believed t o  be contaminated. Drums were s t i l l  

p l a c e d  on t h e  s o i l  i n  remaining p o r t i o n s  o f  t h e  s t o r a g e  

a r e a .  There a r e  no berms around t h e  s t o r a g e  a r e a  (Gibson, 

1 9 8 6 ) .  

1.11.6 Types of Wastes Stored i n  t h e  Containers 

Waste hydraulic  o i l s  and chlorinated s o l v e n t s  were stored i n  

t h e  5 5 - g a l l o n  drums. B e r y l l i u m  and l o w - l e v e l  uranium 

c o n t a m i n a t i o n  was sometimes p r e s e n t  i n  t h e  w a s t e  (Gibson, 

1986 and Sargent, 1988).  

1.11.7 E x i s t i n g  Conditions of Area 

There c u r r e n t l y  a r e  no drums o f  w a s t e  o i l s  o r  s o l v e n t s  

s t o r e d  a t  t h e  o u t s i d e  B u i l d i n g  4 4 4 / 4 5 3  drum s t o r a g e  a r e a .  

T h i s  a r e a  i s  c u r r e n t l y  roped o f f  and i s  u s u a l l y  empty. 

Trash, such a s  wood, i s  sometimes temporarily placed i n  t h e  

roped-of f a r e a  ( S a r g e n t ,  1 9 8 8 ) .  S o i l  s t a i n i n g ,  a p p a r e n t l y  

due to s p i l l a g e  of  o i l s ,  i s  generally  present throughout t h e  
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storage area. The cargo container that was used outside of 

Building 334 prior to August 1986 was located adjacent to 

the Building 444/453 storage area in the fall of 1986 

(Gibson, 1986). This cargo container was moved out of this 

area to the RFP main hazardous waste storage area, 

identified as Unit #1 in the RCRA Part B Permit Application 

(U.S. Department of Energy, 1987a). A radiation survey of 

the area identified above background levels of ionizing 

radiation at some locations of the Building 444/453 drum 

storage area. 

1.11.8 Geologic Setting 

The geologic setting of the Building 444/453 drum storage 

area is discussed in Section 1.10.8. 

1.12 Maximum Extent of Operation 

A closure plan must 'Iidentify the maximum extent of the 

operation which will be unclosed during the life of the 

facilityll [40 CFR 265.112(a) (l)]. The estimate must be high 

enough to ensure that if an inspector came onto the 

facility, none of the conditions observed would exceed those 

stated in the plan. 
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1.12.1 Maximum Number of Containers Stored 

The maximum number of containers to be stored for more than 

90 days at any of the container storage facilities covered 

in this closure plan is zero. 

1.12.2 Maximum Container Treatment and Storage Area 
Available 

The maximum areas used for container treatment and storage 

are shown on Table X. 

TABLE X 

MAXIMUM AREAS WHICH MAY 
REQUIRE DECONTAMINATION 

Facility 

PU & D Container Storage Facilities 

S&W Building 980 Container Storage Facility 
S&W Contractor Storage Yard 
Building 885 Drum Storage Area 
Building 881 Drum Storage Area 
Building 865 Drum Storage Area 
Building 883 Drum Storage Area 
Building 334 Cargo Container Area 
Building 444/453 Drum Storage Area 

D r u m  Storage Area 
Dumpster Storage Area 

Area (sq. ft.) 

3,600 

625 
73,600 

400 
25 
96 
160 
160 

1,700 

768 

The maximum area at the PU&D dumpster storage area which may 

require decontamination is based on the area occupied by 

0 
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four adjacent  dumpsters. The dumpster stored i n  t h i s  area 

was always placed i n  the same general l o c a t i o n ,  but perhaps 

not i n  t h e  e x a c t  12-foot by 1 6 - f O O t  area.  

1.13 Description of  A u x i l i a r y  Equipment 

There was no c u r r e n t l y  i d e n t i f i a b l e  a u x i l i a r y  equipment used 

a t  any of t h e  container storage f a c i l i t i e s .  

1.14 Closure Plan Sununary 

0 1.14.1 Closure Objectives 

, T h i s  c l o s u r e  plan has been prepared to meet t h e  performance 

standards of 6 CCR 1007-3, Section 265.111.  The promulgated 

s t a n d a r d s  r e q u i r e  a f a c i l i t y  must be c l o s e d  i n  a manner 

t h a t :  

minimizes t h e  need f o r  further  maintenance, and 

. controls,  minimizes o r  el iminates,  t o  t h e  e x t e n t  
n e c e s s a r y  t o  p r o t e c t  human h e a l t h  and t h e  
environment,  p o s t - c l o s u r e  e s c a p e  o f  hazardous 
w a s t e ,  hazardous w a s t e  c o n s t i t u e n t s ,  l e a c h a t e ,  
contaminated r a i n f a l l ,  or w a s t e  d e c o m p o s i t i o n  
p r o d u c t s t o t h e  g r o u n d o r  s u r f a c e  w a t e r s  o r  t o t h e  
atmosphere. 
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1.14.2 Closure Plan 

The activities necessary to complete closure are shown on 

the diagram on Figure 11. The activities in the closure 

plan related to soil and concrete floors include: 

0 characterizing the soils at the outdoor container 
storage facilities, 

0 screening and decontaminating the concrete floors 
at the indoor container storage facilities. 

Activities required to evaluate the impacts of outdoor 

container storage facilities on ground-water quality will be 

conducted if the closure activities indicate releases have 

occurred. These activities, if necessary, will be 

selected once the occurrence of releases has been 

determined. 

It is currently believed that a clean closure can be 

implemented at all of the container storage facilities 

without performing any soil removal and by decontaminating 

the concrete at the indoor container storage facilities. If 

soil characterization indicates contaminated soils are 

present, the contaminated soils will be removed. 
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If decontamination of the concrete at the indoor container 

storage facilities is shown to be ineffective, a revised 

closure plan will be prepared and submitted to the Colorado 

Department of health (CDH), within 30 days of making that 

determination, for approval. The effectiveness of concrete 

decontamination will be evaluated by sampling and analyzing 

the rinse water used after decontaminating the concrete. 

1.14.3 Closure Schedule 

The estimated times required for closure activities at the 

i n d o o r  and the outdoor container storage facilities are 

shown on Figures 12 and 13, respectively. 

As shown on Figure 12, Phase I and Phase I1 soil sampling 

will be completed within 30 days after approval of the 

closure plan. Laboratory analyses o f  the s o i l  samples 

obtained are anticipated to take approximately three months 

and will be conducted from 30 days to120 days after closure 

plan approval. Evaluation of the soil characterization 

results will be conducted from 120 days to 150 days after 

closure plan approval. If contaminated soils are present, 

they will be removed between 150 and 210 days after closure 

plan approval. Closure will be certified within 30 days 0 
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a f t e r  removing s o i l s ,  i f  necessary, o r  w i t h i n  3 0  days a f t e r  

determining t h a t  s o i l  removal is  not necessary.  

A s  shown on F i g u r e  1 3 ,  t h e  c o n c r e t e  f l o o r s  w i l l  b e  

decontaminated w i t h i n  60 days after c l o s u r e  plan approval. 

A n a l y s e s  o f  t h e  f i n a l  r i n s e  s o l u t i o n  u s e d  i n  t h e  

decontamination process i s  a n t i c i p a t e d  t o  t a k e  three months 

and w i l l  be conducted from 6 0 t o 1 5 0 d a y s  a f t e r  c l o s u r e p l a n  

a p p r o v a l .  A s s u m i n g  t h e  c o n c r e t e  i s  s h o w n  t o  b e  

decontaminated a f t e r  one d e c o n t a m i n a t i o n ,  c l o s u r e  w i l l  be 

c e r t i f i e d  b e t w e e n  1 5 0  t o  1 8 0  d a y s  a f t e r  c l o s u r e  p l a n  

a p p r o v a l .  I f  t h e  a n a l y s i s  of  t h e  f i n a l  r i n s e  s o l u t i o n  

i n d i c a t e s  c o n t a m i n a t i o n  i s  s t i l l  p r e s e n t ,  t h e  c l o s u r e  

s c h e d u l e  w i l l  be extended t o  a l l o w  a d d i t i o n a l  time f o r  

further  decontamination and a n a l y s i s .  

1 . 1 4 . 4  J u s t i f i c a t i o n  f o r  Extension o f  Schedule 

6 CCR 1007-3, S e c t i o n  2 6 5 . 1 1 3 ( b )  s t a t e s ,  i n  p a r t ,  t h a t  

c l o s u r e  a c t i v i t i e s  w i l l  be completed w i t h i n  1 8 0  days a f t e r  

approval o f  t h e  closure plan unless closure a c t i v i t i e s  w i l l ,  

by  n e c e s s i t y ,  t a k e  l o n g e r  than 1 8 0  d a y s  t o  c o m p l e t e .  If 

c l o s u r e  a c t i v i t i e s  w i l l  t a k e  l o n g e r  t h a n  1 8 0  d a y s ,  t h e n  
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s t e p s  must be t a k e n  t o  p r e v e n t  t h r e a t s  t o  human h e a l t h  and 

t h e  environment from t h e  unclosed f a c i l i t y .  

T h e  s c h e d u l e  f o r  c l o s u r e  a c t i v i t i e s  exceeds t h e  time 

required by the regulations.  An extended c l o s u r e  schedule 

i s  r e q u i r e d  d u e  t o  t h e  l e n g t h  o f  t i m e  n e c e s s a r y  t o  

c h a r a c t e r i z e ,  e v a l u a t e  and remove s o i l s ,  i f  c o n t a m i n a t e d  

s o i l s  a r e  present. 

I Threats t o  human h e a l t h  and t h e  environment a r e  prevented by 

t h e  routine monitoring a c t i v i t i e s  conducted a t  Rocky F l a t s  

and by restricted a c c e s s  t o  t h e  f a c i l i t y .  S p e c i f i c  d e t a i l s  0 
o f  t h e  r o u t i n e  m o n i t o r i n g  program a r e  summarized i n  t h e  

#@Annual Environmental Monitoring Report" (Rockwell, 1986b). 

T h i s  document i s  reviewed and updated on an annual b a s i s .  

Brief  d i s c u s s i o n s  o f  t h e  m o n i t o r i n g  a c t i v i t i e s  t h a t  a r e  

conducted and t h e  security procedures  a t  t h e  p l a n t  a r e  

presented below. 

The routine environmental monitoring program includes t h e  

s a m p l i n g  and a n a l y s i s  o f  a i r b o r n e  e f f l u e n t s ,  ambient  a i r ,  

s u r f a c e  and ground w a t e r ,  and s o i l .  E x t e r n a l  p e n e t r a t i n g  

gamma r a d i a t i o n  e x p o s u r e s  a r e  a l s o  m e a s u r e d  u s i n g  

0 
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thermoluminescent dosimeters. Samples are collected from 

on-site, boundary and of f-site locations. 

Particulate and tritium sampling of building exhaust systems 

is conducted continuously. For immediate detection of 

abnormal conditions, ventilation systems that service areas 

containing plutonium are equipped with Selective Alpha Air 

Monitors. These monitors trigger an alarm automatically if 

out-of-tolerance conditions are experienced. Particulate 

samples are collected from ambient air samplers operated 

continuously on site. The ambient air samples are analyzed 

for Total Long-Lived (TLL) Alpha activity or for plutonium 

activity. There are currently 51 of these ambient air 

samplers. Twenty-three are located within and adjacent to 

the Rocky Flats exclusion area, 14 are located along or near 

the plant's perimeter and 14 are located in nearby 

communities. 

0 

The majority of the water used at the RFP for plan process 

operations and sanitary purposes is treated and evaporated 

and/or reused for cooling tower makeup or steam plant use. 

The discharge of water off-site is minimized to the greatest 

extent possible. Water discharges from the Rocky Flats 

Plant are monitored for compliance with appropriate CDH 0 
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standards and EPA National Pollutant Discharge Elimination 

System (NPDES) permit limitations. Surface runoff from 

precipitation is collected in surface water control ponds 

and discharged off site after monitoring. Routine water 

monitoring is conducted for two downstream reservoirs and 

for drinking water sources in nine communities. Ground- 

water monitoring was conducted during 1987 at approximately 

160 ground-water sampling locations. 

Soil samples were collected during 1987 from 40 sites 

located on radii from Rocky Flats at distances of 1.6 and 

3.2 kilometers (1 and 2 miles). The purpose of this soil 

sampling is to determine if there are any changes in 

plutonium concentrations in the soil around the plant. 

0 

When higher concentrations than usual are found in any of 

the routine monitoring activities or when out-of-compliance 

conditions are identified, the cause of the problem is 

investigated. If any of the container storage facilities 

are found to be the cause of an out-of-compliance condition, 

then this closure plan will be revised within 30 days. 
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Access to the plant is limited by: 

0 a three-strand barbed wire cattle fence 
surrounding the facility (Figure 1) posted to 
identify the land as a government reservation/ 
restricted area, 

0 a fence surrounding and guards posted 24 hours per 
day at two gates to the controlled area of the 
facility (Figure l), 

0 a 6-foot high chain link fence topped by 2 feet of 
three-strand barbed wire surrounding and guards 
posted 24 hours per day at gates to the perimeter 
security zone (PSZ) , 

0 guards patrolling the controlled area and the PSZ 
24 hours per day, and 

. surveillance by security cameras 24 hours per day. 

The existing fences and gates are operated and maintained by 

the U.S. Department of Energy. 

The monitoring and security measures outlined above are 

designed to protect human health and the environment by 

threats posed by the RFP as a whole. More specifically, 

they protect human health and the environment from threats 

posed by the container storage facilities. 

1.15 Administration of Closure Plan 

The closure plan for the container storage facilities will 

be kept at the Rocky Flats Area Office, Building 111, U.S. 0 
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Department of Energy. The person responsible for storing 

and updating this copy of the closure plan is: 

Mr. Albert E. Whiteman 
Area Manager 

His address and phone number are: 

U . S .  Department of Energy 
Rocky Flats Plant 
P.O. Box 928 
Golden, Colorado 80402 
Phone: (303) 966-2025 

Mr. Whiteman is also responsible for updating other copies 

of the closure plan held o f f - s i t e  by sending additions or 

revisions by registered mail. 

1.16 Closure Cost Estimates and Financial Assurance 

State and Federal governments are exempt from the financial 

requirements imposed by Subpart H of 6 CCR 1007-3, Section 

264.140(c). Because the Rocky Flats Plant is a federally- 

owned facility, no cost estimates or financial assurance 

documentation are required. However, cost estimates are 

presented for planning, budgeting and informational 

purposes. The cost estimate for areas with possible soil 

contamination are presented on Table XI. The cost estimate 0 
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TABLE XI 

COST ESTIMATES FOR CONTAINER STORAGE AREAS 
WITH POSSIBLE SOIL CONTAMINATION 

PU&D Container Storage Facilities (Assumes 5700 cubic feet 
of soil to be removed): 

Engineering Design and Inspection 
Equipment 
Removal 
Decontamination and Monitoring 
Disposal 
Contingency 

Subtotal 

$ 11,400 
31,200 
32,500 
6,300 
57,800 
13,000 

$152,200 

S&W Building 980 Container Storage Facility (Assumes 940 
cubic feet of s o i l  to be removed): 

Engineering Design and Inspection 
Equipment 
Removal 
Decontamination and Monitoring 
Disposal 
Contingency 

Subtotal 

$ 1,900 
5,200 
5,400 
1,100 
9,500 
2,200 

$ 25,300 

S&W Contractor Storage Yard (Assumes 172,000 cubic feet of 
soil to be removed): 

Engineering Design and Inspection $ 345,700 
Equipment 942,600 
Removal 980,400 

Disposal 1,744,100 
Contingency 393,500 

Subtotal $4,597,200 

Decontamination and Monitoring 190,900 
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TABLE XI (continued) 

COST ESTIMATES FOR CONTAINER STORAGE AREAS 
WITH POSSIBLE SOIL CONTAMINATION 

Building 444/453 Drum Storage Area (Assumes 2,600 cubic feet 
of soil to be removed): 

Engineering Design and Inspection $ 5,200 
Equipment 14,200 
Removal 14,800 
Decontamination and Monitoring 2 , 900 
Disposal 88,400 
Contingency 5,900 

Subtotal $131,400 

TOTAL OF ALL CONTAINER STORAGE FACILITIES THAT MAY HAVE SOIL 
CONTAMINATION = $5,000,000 

' 0  
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for areas with possible concrete contamination are discussed 

below. These estimates can in no way be considered binding. 

The estimates presented on Table XI are based on a worst 

case scenario in which the entire outdoor unit undergoing 

closure is found to be contaminated to a depth of 13 inches, 

but that excavation to a depth of 18 inches will be 

conducted to insure all contamination is removed. These 

assumptions are expected to result in an overestimation of 

the actual costs that will be incurred since these areas are 

expected to be clean and require no soil removal. 0 
These costs represent worst case assumptions resulting in 

maximum possible costs. All excavated soil from these areas 

is assumed to qualify as a hazardous waste for these costs, 

with the exception of the 444/453 area which is assumed to 

qualify as a low-level mixed waste. All soil is assumed to 

meet Land Ban requirements for landfilling. 

The total cost estimate for decontamination of areas with 

possible concrete contamination is $10,200. This estimate 

assumes 0.14 gallons of foam per square foot of concrete is 

required for decontamination and an additional 0.28 gallons 

of water per square foot of concrete is required for rinsing 
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a f t e r  vacuuming t h e  foam. T h i s  e s t i m a t e  a l s o  assumes t h a t  

t h e  foam and r i n s a t e  w i l l  be handled a s  a mixed w a s t e  by 

s o l i d i f y i n g  it o n - s i t e  and d i s p o s i n g  o f  it a t  an approved 

f a c i l i t y  . 
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2.0 - REMOVAL OF WASTE INVENTORY 

There a r e  and w i l l  be no c o n t a i n e r s  or w a s t e s  i n  t r e a t m e n t  

s t o r e d  f o r  more than 90 d a y s  a t  t h e  c o n t a i n e r  s t o r a g e  

f a c i l i t i e s  c o v e r e d  under t h i s  c l o s u r e  p l a n .  T h e r e f o r e ,  

there is no inventory t o  be removed. 

82 
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3.0 FACILITY DECONTAMINATION 

3.1 Areas of Facilities with Potential Soil Contamination 

3.1.1 Soil Characterization 

The soil sampling plan has been designed to provide an 

adequate data base for determining if soil removal 

activities are required at the following container storage 

facilities: 

PUCD container storage facilities, 

. S&W Building 980 container storage facility, 
0 

S&W contractor storage yard, 

Building 885 drum storage area, and 

Building 444/453 drum storage area. 

These container storage facilities, except for the Building 

885 drum storage area, were operated such that waste 

containers were placed directly on the ground surface, At 

the Building 885 drum storage area, the drums were placed on 

pallets on concrete slabs. However, the drum storage areas 

were not completely surrounded by building walls and any 

leaks or spills could have flowed onto the surrounding soil 
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The drums in the following areas were placed on concrete 

floors inside buildings: 

Building 881 drum storage area 

Building 883 drum storage area 
. Building 865 drum storage area 

At the remaining container storage facility, the 

Building 334 cargo container area, drums that had already 

been filled were placed in a cargo container that had a 

collection pan at the bottom of the container. Based on the 

secondary containment at these facilities, soil 

characterization in these areas is deemed to be unnecessary. 

0 Procedures to be followed to characterize soils at 

facilities with potential soil contamination are presented 

in Appendix 2. 

3.1.2 Soil Removal 

3.1.2.1 Introduction 

All soil removal activities must comply with a Rocky Flats 

Plant Operational Safety Analysis (OSA) procedure. These 

OSAs are required for all activities with a potential risk 

for serious injury, radiation exposure to personnel, or 0 
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damage t o  property or t h e  environment. The OSA requirement 

and d e f i n i t i o n  a r e  c u r r e n t l y  under review. The c u r r e n t  

d r a f t  o f  t h i s  r e q u i r e m e n t ,  RFOSA-1 ( R o c k w e l l ,  1 9 8 8 ) ,  

p r e s e n t e d  i n  Appendix 3 ,  describes t h e  p r o c e d u r e s  f o r  

removal of plutonium and/or uranium contaminated s o i l  a t  t h e  

Rocky F l a t s  P l a n t .  If p o s s i b l e ,  t h e  s c o p e  o f  RFOSA-1 w i l l  

be expanded t o  a l s o  cover removal o f  s o i l  contaminated w i t h  

non-radioactive hazardous substances, a s  well a s  removal of  

s o i l  c o n t a m i n a t e d  w i t h  mixed w a s t e .  If t h i s  i s  n o t  

p o s s i b l e ,  a new OSA w i l l  be d e v e l o p e d  to g o v e r n  these new 

concerns.  The approved OSA a p p r o p r i a t e  f o r  s o i l  removal  

a c t i v i t i e s  a t  any c o n t a i n e r  s t o r a g e  f a c i l i t y  undergoing 

c l o s u r e  w i l l  be s u b m i t t e d  t o  t h e  CDPI and U.S. EPA a t  l e a s t  

two months before s o i l  removal a c t i v i t i e s  begin, f o r  review. 

G i v e n  t h e  l i m i t e d  time s c h e d u l e  f o r  c l o s u r e  o f  c o n t a i n e r  

storage areas, OSAs f o r  s o i l  removal may be submitted t o  CDH 

and U.S. EPA p r i o r  t o  t h e  d e t e r m i n a t i o n  o f  whether o r  n o t  

s o i l  removal a c t i v i t i e s  w i l l  be necessary. 

I f  s o i l  c o n t a m i n a t i o n  a t  t h e  c o n t a i n e r  s t o r a g e  f a c i l i t i e s  

where s o i l  c h a r a c t e r i z a t i o n  w i l l  be conducted i s  found, 

these procedures w i l l  be reviewed i n  l i g h t  o f  t h e  p h y s i c a l  

c o n s t r a i n t s  of  t h e  contaminated area, a s  well a s  t h e  l e v e l s  0 
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o f  contamination i d e n t i f i e d .  If necessary, these procedures 

w i l l  be revised t o  p r o t e c t  human h e a l t h  and t h e  environment 

o f  both t h e  workers and t h e  public.  

The c o n t a m i n a n t s  t h a t  may be p r e s e n t  a t  t h e  c o n t a i n e r  

s t o r a g e  f a c i l i t i e s  w i t h  p o s s i b l e  s o i l  c o n t a m i n a t i o n  a r e  

e x p e c t e d  t o  be v o l a t i l e  o r g a n i c  compounds (VOCs) and heavy 

m e t a l s .  Plutonium should n o t  be p r e s e n t  a t  any o f  t h e s e  

f a c i l i t i e s  due t o  a d m i n i s t r a t i v e  c o n t r o l s  to p r e v e n t  i t s  

p r e s e n c e  i n  a l l  o f  these a r e a s .  Uranium c o u l d  p o s s i b l y  b e  

found i n  t h e  B u i l d i n g  4 4 4 / 4 5 3  drum s t o r a g e  a r e a  due to t h e  

machining o f  uranium p a r t s  i n  B u i l d i n g  4 4 4 .  The o i l s  used 

i n  these uranium machining o p e r a t i o n s  were s t o r e d  i n  t h i s  

drum s t o r a g e  a r e a  a l o n g  w i t h  u s e d  o i l s  from o t h e r  

operations.  

0 

3 . 1 . 2 . 2  Removal, Packaging and Disposal 

A s m a l l  f r o n t  end l o a d e r  w i l l  b e  u s e d  t o  e x c a v a t e  

c o n t a m i n a t e d  s o i l .  Hand e x c a v a t i o n  w i l l  be conducted i n  

a r e a s  where t h e  l o a d e r  cannot  be used due t o  c l e a r a n c e  o r  

other l i m i t a t i o n s .  
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Following removal, any contaminated s o i l  w i l l  be packaged i n  

either 55-gallon steel drums or  boxes made o f  p l a s t i c - l i n e d ,  

t r i p l e - w a l l  fiberboard w i t h  c a p a c i t i e s  o f  approximately 1 5  

c u b i c  f e e t .  The c o n t a i n e r s  selected f o r  u s e  w i l l  depend 

upon t h e  r e q u i r e m e n t s  of t h e  f a c i l i t y  used f o r  d i s p o s a l .  

The c o n t a i n e r s  w i l l  be l a b e l e d  and s h i p p e d  o f f - s i t e  f o r  

disposal .  Disposal w i l l  be a t  either an approved hazardous 

w a s t e  d i s p o s a l  f a c i l i t y  o r  a t  an approved mixed w a s t e  

d i s p o s a l  f a c i l i t y ,  depending on t h e  c h a r a c t e r i s t i c s  of  t h e  

The amount of a r e a  e x c a v a t e d  a t  any g i v e n  time w i l l  depend 

on t h e  a n t i c i p a t e d  t o t a l  area t o  be excavated. Water and/or 

d u s t  p a l l i a t i v e s  w i l l  be used t o  c o n t r o l  r e s u s p e n s i o n  and 

t r a n s p o r t  by  wind o f  contaminated s o i l  d u r i n g  e x c a v a t i o n .  

The need t o  implement d u s t  c o n t r o l  and t h e  p r o c e d u r e s  

selected w i l l  be based on v i s u a l  o b s e r v a t i o n s  of t h e  work 

area and t h e  r e s u l t s  of  a i r  monitoring. 

3 . 1 . 2 . 3  S i t e  Restoration 

Subsequent t o  removing contaminated s o i l ,  t h e  e x c a v a t i o n  

w i l l  be b a c k f i l l e d  w i t h  c l e a n  s o i l s  o r  w i l l  be paved,  a 
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depending on t h e  amount o f  s o i l  removed and t h e  planned 

long-term u s a g e  o f  t h e  s i t e .  S o i l s  removed from t h e  

excavation t h a t  a r e  c l e a n  may be reused f o r  b a c k f i l l .  Clean 

s o i l s  from other areas  o f  Rocky F l a t s  may a l s o  be used. The 

s o i l s  w i l l  be adjusted t o  near optimum moisture content and 

placed and compacted t o  a t  l e a s t  90 percent o f  t h e  maximum 

standard Proctor d e n s i t y  (ASTM D-698) i n  landscape areas and 

t o  a t  l e a s t  95 p e r c e n t  o f  t h e  maximum s t a n d a r d  P r o c t o r  

d e n s i t y  (ASTM D-698) in paved areas.  

The equipment used f o r  compaction w i l l  be a p p r o p r i a t e  t o  

a c h i e v e  t h e  r e q u i r e d  compaction c h a r a c t e r i s t i c s  f o r  t h e  

t y p e s  of s o i l s  b e i n g  compacted. For example,  a s h e e p s f o o t  

compactor may be used f o r  c l a y  s o i l s  and a smooth-drum 

r o l l e r  may be used f o r  granular s o i l s .  

The s u r f a c e  o f  t h e  b a c k f i l l  w i l l  be g r a d e d  t o  t h e  

approximate e l e v a t i o n s  t h a t  e x i s t e d  p r i o r  t o  s o i l  removal. 

The graded surface w i l l  be f inished i n  a manner c o n s i s t e n t  

w i t h  t h e  e x i s t i n g  use of  t h e  area o r  i n  a manner c o n s i s t e n t  

w i t h  t h e  planned long-term use of t h e  area.  
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3.1.2.4 Access Control 

Access t o  t h e  work a r e a  w i l l  be l i m i t e d  t o  a u t h o r i z e d  

personnel only. 

An area immediately outside the excavation area w i l l  be used 

f o r  t h e  f i r s t  phase o f  equipment d e c o n t a m i n a t i o n  and f o r  

p e r s o n n e l  decontamination.  The equipment decontamination 

area w i l l  have tarpaulins  spread over t h e  ground and w i l l  be 

used t o  s c r a p e  o r  brush chunks o f  s o i l  o r  debris off t h e  

equipment. A d d i t i o n a l  d e c o n t a m i n a t i o n  i n f o r m a t i o n  i s  

p r e s e n t e d  i n  S e c t i o n  4 . 0 .  The p e r s o n n e l  d e c o n t a m i n a t i o n  0 
a r e a  w i l l  be used by p e r s o n n e l  about  t o  l e a v e  t h e  s i t e  f o r  

removing and discarding t h e  disposable p r o t e c t i v e  c l o t h i n g .  

T h i s  c l o t h i n g  w i l l  be temporarily stored i n  containers p r i o r  

t o  t r a n s p o r t  and t r e a t m e n t  o r  d i s p o s a l  a t  an approved 

f a c i l i t y .  
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3.1.2.5 Health and Safety Plan 

A site specific Health and Safety Plan, or such health and 

safety procedures identified in the OSA, covering 

contaminated soil removal will be prepared two months before 

soil excavation activities begin. The plan will be 

submitted to the Colorado Department of Health for review 

and will comply with all applicable requirements. The 

procedures presented below are guidelines that will be 

followed during closure activities. Additional procedures 

and details will be presented in the site specific Health 

and Safety Plan or the OSA. Worker safety guidelines, such 

as OSHA regulations, DOE orders and Rocky Flats Plant 

policies will be followed. Protective clothing will be 

similar in nature to: 

0 

0 hardhats, . hard-toe boots, 

0 dust masks, and 

Tyvek overboots, 
Tyvek suits, 

air-purifying respirators or self-contained 
breathing apparatus (optional). 

The intent of this equipment is to provide a barrier to 

inhalation, ingestion and absorption of contaminated 

materials. 

on the contamination found at any particular site. 

Appropriate protective gloves will be used based 

0 
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Air monitoring will be conducted in the work area. Portable 

high-volume (40 cfm) samplers or fixed radioactive ambient 

air samplers (25 cfm) will be located around the excavation 

area, including at probable downwind locations. 

Air monitoring will also be conducted using hand-held 

photoionization detectors. The site specific health and 

safety plan or OSA will present levels, which if exceeded, 

will require some action be taken, such as increasing 

respiratory protection or work cessation. 

' 0  A Rocky Flats Environmental Sciences representative will be 
monitoring conditions during excavation activities. This 

person will have the authority and responsibility to 

terminate the work is any of the following events occur. 

Wind speeds exceed 24 km/hr (15 mph). 

indication that dust control measures were 
inadequate. 

. Any visible dust is present or there is any 

The total long-lived alpha concentrations measured 
on f iltery from high-volume samplers exceed 
0.06 pCi/m in order to re-evaluate dust control 
procedures. 

Power failure . 
Heavy rainfall or snow. 
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Airborne contamination may require upgrading dust masks to 

air-purifying respirators or self-contained breathing 

apparatus. Sudden increases in airborne contamination due 

to excavation in localized highly contaminated areas may be 

addressed by a temporary cessation of work until natural 

dissipation reduces contamination. 

3.2 Areas of Facilities with Potential Concrete 
Contamination 

3.2.1 Introduction 0 
This section discusses the storage facilities covered under 

this closure plan that may have areas of contaminated 

concrete. These storage areas are the: 

0 Building 885 drum storage area, 
Building 881 drum storage area, 

0 Building 865 drum storage area, and 
0 Building 883 drum storage area. 

0 

The concrete floors in these areas will be screened for 

gross radioactive contamination and will then be 

decontaminated. 

The decontamination procedures presented in Section 3.2.3 

involves foam cleaning with a decontamination agent that a 
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will remove oils, solvents, organic compounds and low-level 

radioactive contaminants. Since there are no reports of 

spills or leakage onto the floors in these areas and no 

visual evidence of concrete staining, a foam decontamination 
I 

, procedure should be adequate for the floors in these areas, 

unless gross radioactive contamination is detected by the 

screening procedures. 

If the screening procedures detect possible radioactive 

concrete contamination, the closure plan will be amended to 

address revised concrete closure activities. 0 
3.2.2 Radioactive Screening Procedures 

3.2.2.1 Surveying for Alpha 

The floors will be surveyed for removable alpha 

contamination by performing swipe tests and counting the 

swipe in a scintillation-type counter instrument. To be 

considered clean, the floor must have removable alpha 

contamination less than 20 disintegrations per minute (dpm) 

per one hundred square centimeters. 

93 
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The floors will also be surveyed for non-removable or fixed 

contamination using the air proportional-type alpha survey 

instrument. The direct count must be less than detectable, 

approximately 500 dpm per 50 square centimeters, to be 

considered clean. 

3.2.2.2 Surveying for Beta-Gamma 

The floors will be surveyed for removable beta-gamma 

contamination by performing swipe tests and counting the 

swipe in a beta-sensitive smear counter. To be considered 

clean, the floor must have removable beta-gamma 

contamination less than the activities defined in Table XI1 

(Rockwell, 1985). 

The floors will also be surveyed for fixed beta-gamma 

contamination using a Ludlum Model 31, Geiger-Mueller type 

instrument. The instrument probe will be placed close to 

and moved slowly over the floor and the count-rate reading 

noted. The reading must be less than those defined in Table 

X I 1  (Rockwell, 1985). 
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3.2.3 Procedures for Decontaminating Concrete 

The concrete floors will be decontaminated by foam cleaning. 

The foam holds the decontamination agents at the surface, 

permitting them to act on the contaminants, lifting them 

into the foam. The foam with the suspended contaminants, is 

then directly removed from the surface by vacuum techniques. 

A commercial decontamination agent consisting of inhibited 

acidic powder containing oxalate, citrate and ammonium ions, 

inhibitors, a surfactant and a foam suppressant will be 

used. This decontamination agent will remove oils, 

solvents, organic compounds and low-level radioactive 

contaminants. The foam cleaning will be conducted once and 

will be followed by rinsing three times. 

I 

0 

The final rinse water will be sampled for the presence of 

hazardous substance list (HSL) volatile organic compounds, 

which includes the hazardous constituents stored in these 

areas. If the levels of HSL volatiles are below contract 

required detection limits, the concrete will be considered 

decontaminated and the area will be considered clean. 
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If the levels of HSL volatiles are not below contract 

required detection limits, the concrete will be 

decontaminated again using the procedure outlined above. 

Repeated decontamination will be conducted until the 

concrete is considered clean or until further 

decontamination appears to be ineffective. If the concrete 

cannot be decontaminated, this closure plan will be amended. 

All rinsate will be collected and will be transported to a 

temporary holding tank. The rinsate will then be 

characterized for final disposition. The sampling methods, 

analytical methods, and quality assurance/quality control 

procedures to be followed are presented in Appendix C-2, 

Section C-5, and Section C-7 of the Waste Characteristics 

and Analysis Plan, Section C, of the RCRA Part B Permit 

Application (U.S. Department of Energy, 1987a). These 

sections are reproduced in Appendices 4 through 6, 

respectively, in this closure plan. 

If the rinsate contains solvents in dilute concentrations, 

it will be disposed of by OSCO. If the rinsate contains 

hazardous substances in quantities too great for OSCO to 

handle, it will be disposed of at an approved hazardous 

waste disposal facility. If the rinsate is a small volume 0 
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of mixed w a s t e ,  it w i l l  be p r o c e s s e d  through t h e  p r o c e s s  

waste treatment system i n  Building 374.  If t h e  r i n s a t e  i s  a 

l a r g e  volume of mixed waste, it w i l l  be s o l i d i f i e d  on-site  

and d i s p o s e d  o f  a t  a n  a p p r o v e d  mixed w a s t e  d i s p o s a l  

f a c i l i t y .  
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4 . 0  DECONTAMINATION OF EQUIPMENT 

4 . 1  Introduction 

A s  r e q u i r e d  by 6 CCR 1007-3, S e c t i o n s  2 6 5 . 1 1 2 ( b ) ( 4 )  and 

2 6 5 . 1 1 4 ,  c o n s t r u c t i o n  equipment used d u r i n g  removal o f  

contaminated s o i l  o r  f o r  c o n c r e t e  d e c o n t a m i n a t i o n  w i l l  be 

d e c o n t a m i n a t e d .  There i s  no c u r r e n t l y  i d e n t i f i a b l e  

a u x i l i a r y  equipment a s s o c i a t e d  w i t h  t h e  c o n t a i n e r  s t o r a g e  

f a c i l i t i e s .  Decontamination of  construction equipment w i l l  

i n v o l v e  t h e  procedures described i n  t h e  f o l l o w i n g  section.  

0 
1 4 . 2  Decontamination Procedures 

A l l  c o n s t r u c t i o n  e q u i p m e n t  i n v o l v e d  w i t h  r e m o v i n g  

contaminated s o i l s  w i l l  be s c r a p e d  o r  brushed t o  remove 

chunks of  s o i l  o r  debris whenever t h e  equipment l e a v e s  t h e  

e x c a v a t i o n  a r e a .  The a r e a  used for s c r a p i n g  o r  b r u s h i n g  

w i l l  have t a r p a u l i n s  spread o v e r  t h e  ground and w i l l  be 

raked and/or s w e p t  t o  c o l l e c t  a l l  removed m a t e r i a l s .  The 

c o l l e c t e d  material  w i l l  i n i t i a l l y  be handled a s  a hazardous 

w a s t e .  A r e p r e s e n t a t i v e  sample o f  t h i s  m a t e r i a l  w i l l  be  

o b t a i n e d  and a n a l y z e d  and t h e  m a t e r i a l  w i l l  be handled 

a p p r o p r i a t e l y  based on t h e  r e s u l t s  o f  t h i s  a n a l y s i s .  I f  

1 0 0  
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t h i s  waste qualifies as a hazardous waste o r  a mixed waste, 

it w i l l  be shipped of f -s i te  t o  an approved RCRA t r e a t m e n t  o r  

d i s p o s a l  f a c i l i t y  o r  a n  approved mixed waste d i s p o s a l  

f a c i l i t y ,  respectively. 

A t  t h e  end o f  a l l  c l o s u r e  a c t i v i t i e s ,  a l l  c o n s t r u c t i o n  

equipment t h a t  came i n t o  c o n t a c t  w i t h  contaminated s o i l s  or 

r i n s a t e ,  a r e  a n t i c i p a t e d  t o  be d e c o n t a m i n a t e d  i n  t h e  

B u i l d i n g  889 d e c o n t a m i n a t i o n  f a c i l i t y .  T h i s  f a c i l i t y  i s  

c u r r e n t l y  equipped t o  decontaminate up t o  moderately sized 

c o n s t r u c t i o n  equipment.  The f a c i l i t y  is p l a n n e d  t o  be 

enlarged  by January 1989 t o  accommodate large c o n s t r u c t i o n  

equipment. 

The decontaminat ion system expected t o  be used, i s  expected 

t o  heat water t o  approximately 350°F a t  250 p s i g  p r e s s u r e .  

The s u p e r - h e a t e d ,  h i g h - p r e s s u r e  stream w i l l  be sprayed on 

t h e  c o n t a m i n a t e d  s u r f a c e  t h r o u g h  a series o f  n o z z l e s  

incorporated  i n t o  t h e  vacuum/spray c l e a n i n g  head. The exact 

equipment  u s e d  f o r  d e c o n t a m i n a t i o n  w i l l  vary depending on 

procurement o f  capital equipment. The equipment used w i l l  

p r o v i d e  f o r  a d e q u a t e  d e c o n t a m i n a t i o n  of t h e  c o n s t r u c t i o n  

equipment. R i n s e  water from t h e  f a c i l i t y  w i l l  be c o l l e c t e d  
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in a series of underdrains and transferred to Building 374 

for process waste treatment. 

4.3 Auxiliary Equipment 

As discussed in Section 1.13, there was no currently 

identifiable auxiliary equipment used at any of the 

container storage facilities. 

4.4 Construction Equipment Used During Closure 

0 Construction equipment to be used during closure may include 

backhoes, front-end loaders, small front-end loaders, s o i l  

compactors, water trucks and concrete decontamination 

equipment. If large quantities of soil are to be removed, 

additional equipment, such as haul trucks and scrapers, may 

be used. Only the concrete decontamination equipment that 

comes in contact with the foam and contaminated rinse water 

will require decontamination. Additional equipment may be 

used during closure, if necessary. 
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5.0 GROUND WATER 

5.1 Summary of Applicable Requirements 

Ground-water contamination at the Rocky Flats Plant is 

currently the subject of ongoing investigations being 

performed pursuant to the Resource Conservation and Recovery 

Act (RCRA), the Comprehensive Environmental Response, 

Compensation and Liability Act (CERCLA), and the U.S. DOE 

Comprehensive Environmental Assessment and Response Program 

(CEARP). In addition to the container storage facilities, 

other solid waste management units (SWMUs) in the vicinity 

of and upgradient of each facility may have impacted ground- 

water quality. 

0 

If contaminated soils are encountered all the way to the 

water table, then ground-water monitoring will be provided. 

This monitoring will be in compliance with all CDH and US. 

EPA regulations. Three downgradient monitoring wells and 

one upgradient well will be located at each container 

storage facility requiring ground-water monitoring. 
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5.2 Ground-Water Protection Standard 

The highest of the following standards will be selected for 

the ground-water protection standard if ground-water 

monitoring at any of the container storage facilities is 

necessary : 

background concentrations, 

. drinking water standards, 

. proposed or draft drinking water standards, 

maximum contaminant levels (MCLs) defined by the 
Safe Drinking Water Act and its subsequent 
amendments, and 

discharge limits as contained in the Rocky Flats 
Plant Colorado Pollution Discharge Elimination 
System (COPDES) permit. 

COPDES limits are included because ground water and surface 

water are interconnected at the site and it has been 

determined that these concentrations are protective of human 

health and the environment. 

The highest of the above standards will be chosen since the 

standards have all been developed to be protective of human 

health and the environment and because some compounds can 

exceed standards protective of human health and the 

environment in natural background ground water. a 
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6.0 SITE SECURITY 

The existing security measures at the Rocky Flats plant 

include : 

0 a three-strand barbed wire cattle fence 
surrounding the facility (Figure 1) posted to 
i d e n t i f y  t h e  l a n d  a s  a g o v e r n m e n t  
reservation/restricted area, 

. a fence surrounding and guards posted 24 hours per 
day at two gates to the controlled area of the 
facility (Figure l), 

a 6-foot high chain link fence topped by 2 feet of 
three-strand barbed wire surrounding and guards 
posted 24 hours per day at gates to the perimeter 
security zone (PSZ), 

0 guards patrolling the controlled area and the PSZ 
24 hours per day, and 

0 surveillance by security cameras 24 hours per day. 

The existing security measures are sufficient to meet the 

requirements of 6 CCR 1007-3, Section 265.14. 

The existing fences and gates are operated and maintained by 

the U.S. Department of Energy. Maintenance requirements 

will be performed by the U.S. Department of Energy, 

regardless of the activities at the container storage 

facilities. 
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7.0 CLOSURE CERTIFICATION 

7.1 Certification Requirements 

Certification of closure requirements is outlined in 6 CCR 

1007-3, Section 265.115 and 40 CFR 265.115: 

"When closure is completed, the owner or operator must 
submit to the (Department of Health/Regional 
Administrator) certification both by the owner or 
operator and by an independent registered professional 
engineer that the facility has been closed in 
accordance with the specifications in the approved 
closure plan." 

Certification by a registered professional engineer does not 

guarantee the adequacy of the closure procedures and does 

not necessarily involve detailed testing and analyses. It 

implies that, based on periodic facility inspections, 

closure has been completed in accordance with the 

specifications in the approved closure plan (U.S. 

Environmental Protection Agency, 1981) . 

0 

7.2 Activities Requiring Inspections by a Registered 
Professional Engineer 

An independent registered professional engineer will inspect 

concrete decontamination activities for certification of a 
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closure. Soil sampling activities will not be observed by 

the engineer certifying closure. However, field personnel 

will keep and sign detailed field records of soil sampling 

activities. The field records and the results of soil 

analyses will be reviewed by the engineer certifying 

closure. 

7.3 Anticipated Schedule of Inspections by a Registered 
Professional Engineer 

An independent registered engineer will periodically review 

the closure operations listed in Section 7.2 in order that a 

final certification of closure can be developed which states 

that the closure has been carried out according to the plan. 

0 
The engineer will periodically obtain and review the results 

of chemical testing which provide a record of the progress 

and effectiveness of the implemented closure plan. 

The independent engineer and the owner will, at the end of 

closure, inspect the site and certify that the closure plan 

was carried out as described. Prior to final certification, 

deficiencies noted by the engineer will be corrected. When 

deficiencies have been corrected, the engineer will issue a 

written report to the regulatory agencies certifying that 

0 
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the facility has been closed according to this closure 

document. 
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RESULTS OF SAMPLING OF CONTAINERS AT THE 
StW CONTRACTOR STORAGE YARD, 1985 

(Rockwell, 1985b) 



Combined sample 
F l a s h  point  
27 .8 

SWP- 1 
SWP-3 
mp-4 
SWP-5 
SWP-6 
SWP-7 
SWP-8 
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R. C. Baker, Waste Ops T668 ANALYSIS BY: S. C. Angelo 
J. A. Campbell, HSLE T452A 
F i l e  

B. A. Medeiros 

SAMPLE DESCRIPTION 

29 waste l i q u i d s ,  p a i n t s ,  and s o l i d  samples. 
Determine F l a s h  P o i n t ,  q u a n t i t a t e  and i d e n t i f y  v o l a t i l e  s o l v e n t s ,  if present.  

ANALYSIS RESULTS 

F lash  Point  was determined by Pensky-Martens c losed  t e s t e r  using ASTM method 
D93-80. 

Sample F lash  Point  ( O C )  Volati le  Components* 

V o l a t i l e  so lvents  were determined by i n f r a r e d  spectroscopy.  

SWP-2 25 - 3  ace tone ,  to luene isopropanol 

7 
a l l  had 
Lt .  CH 

J co2 

SWG-1 
SWG-2 

SWY c-1 
SWY c-2 
SWY- 1 
SWY-1-1 

SWY-2 

30 -8 
30.8 

31 - 3  
31 - 3  

30 .8 

32.3 

26.3 

Lt .  CH, co2 
c02 

Lt .  CH 
Lt.  CH, cop 
Lt.  CH, eo2 

Lt .  C H ,  co2 

a c e t o n e ,  i sopropanol ,  
t o l u e n e ,  buty l  a c e t a t e  

e t h y l  a c e t a t e ,  isopropanol 
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Sample F l a s h  Point  (OC) Vol at  i l e  Components* 

Combined 
samples 

SWY 5-4 26.3 
SWY 5-5 
SWY 5-6 
SWY 5-7 

SWY 10-1 19.8 
SWY 12 22.3 
SWY 13 23 .8 

1 

Lt.  m 

Toluene, L t .  a, 
2-nitropropane 

SWY 14 21.8 2-nitropropane 

* Lt .  CH - l i g h t  hydrocarbons and C02 = carbon dioxide.  

Aerosol  and s o l i d  samples were analyzed f o r  volatile components as well as 
composition. For emission spectroscopy d a t a  of the  s o l i d  samples see a t tached e sheet .  

X by weight 
Sample Composition Vo 1 at  i l e  Vola t i 1 e 

SWY 8-1 pr imar i ly  aluminum 
oxide with l e a d  and 
calcium oxides  a l s o  
present  . 

SWY 9-1 pr imar i ly  s i l i c a  
( SiOZ) 

SWY 11 Hydrated aluminum 
s i l icate  compound 

SWY 2-1 
( a e r o s o l )  

Toluene, buty l  acetate 38.6 

c02 

e t h y l  a c e t a t e  
isopropanol 

( s o l i d )  Pr imar i ly  t i tan ium oxide 
and calcium carbonate  
organic  binder  
hydrated s i l icate 

IR FILE 9015 
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, 
X-Ray f luorescence  d a t a  o f  the  s o l i d  c o n s t i t u e n t  o f  t h e  a e r o s o l  sample SWY 2-1 
are l i s t e d  below. 
normalized t o  100. 

A l l  elements are presumed t o  be present  as ox ides  and 

Elements 
Ca  
T i  
Fe 
S I  
S r  
Br 

Resul t s  
48x 
38% 
0.07% 
10% 
0.01% 
0 002% 

I d e n t i f i c t i o n  o f  e n t i r e  sample components. 

Sample 

SWP 1 

SWP 3 

m P 4  

SWP 5 

SWP 6 

m P 7  

SUP 8 

Cons t i  tuent  s 

TL - mineral  s p i r i t s  
BL - water 
ppt.  - s i l ica  (S i02 )  

TL - to luene ,  ace tone ,  i sopropanol ,  i sopropyl  acetate 
BL - water ,  pH 6 
ppt - sio2, i r o n  ox ides  

All water ,  pH 8 
ppt - f e r r o u s  s u l f a t e ,  mix o f  r e s i n  a l c h o l s  

A l l  Water, pH 6 
ppt - f e r r o u s  s u l f a t e ,  iron oxides  

TL - mineral spirits and wood r e s i n  
BL - water, pH6 

TL - mineral  spirits X-RAY - see attached 
BL - water, pH 7 s h e e t  . Major elements 
p p t  - i r o n  o x i d e s ,  f e r r o u s  Fe - 250% 
s u l f a t e ,  p y r i t e  and Mg02 

TL - mineral  s p i r i t s ,  p a r a f f i n i c - e s t e r  wax 

BL - white pa int :  calcium s u l f a t e  (white pigment 
f i l l e r )  calcium carbonate (whiting) 

Mn - 15% 

(e .g. ,Shellac wax) 

Mineral  spiri ts  

page 3 of 5 
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Sample 

SWG 1 

SWG 2 

SWY c-1 

SWY c-2 

SWY 1 

SWY 2 

SWY 5-1 

SWY 5-2 

SWY 5-3 

SWY 5-4 

SWY 5-5 

SWY 5-6 

Const i tuents  

71% mineral  spiri ts  
29% paraffinic base o i l  

3.8% carbon d iox ide  
96 -2% motor o i l  

27.1 mineral  spirits and l i g h t  hydrocarbons 
72.9 d i e s e l  f u e l  

Water base s o l u t i o n ,  pH 11 
p o s s i b l y  a c leaning  f l u i d  c o n s i s t i n g  o f  a phosphate 
(i .e. ,  a sodium phosphate) ,  a water d ispersant  and 
surf a c t a n t  . 
TL - mineral  sp i r i t s ,  vegetab le  o i l  and n a t u r a l  r e s i n s .  
BL - water, pH 4 

TL - mineral  spirits,  isopropanol ,  n-butyl acetate, 
to luene ,  ace tone  and a s u r f a c e  coat ing  material (i.e.,  
epoxy ester) 
BL - white paint  

TL - small amount of p a r a f f i n i c  base o i l  f l o a t i n g  on top 
o f  water, pH 5 
ppt - mixture of metal o x i d e s ,  mostly iron oxides.  

Mostly water, pH 7 
ppt - carbonates  (i .e. ,  potassium carbonate) ,  f e r r o u s  
s u l f a t e  and S i 0 2  

Mostly water, pH 7 
ppt  - f e r r o u s  s u l f a t e ,  p y r i t e  and i r o n  oxides  

Mostly water, pH 8 
ppt - f e r r o u s  s u l f a t e ,  p y r i t e  and iron oxides  

Mostly water, pH 6 
ppt - f e r r o u s  s u l f a t e ,  p y r i t e  and i r o n  oxides  

P a r a f f i n i c  base  o i l  

Mostly water, pH 7 
ppt - f e r r o u s  s u l f a t e  and mix of metal Carbonates 
(e.g., Na2C03 and %C03) 
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Sample 

SWY 5-7 

SWY 10-1 

SWY 12 

SWY 13 

SWY 14 

Constituents 

Mostly water, pH 7 
ppt - calcium nitrate (inhibitor in lubricants) 
Mineral spirits and paraffinic base oil 

Mostly water, pH 7 
ppt - iron oxides and ferrous sulfate 

Mostly water, pH 6 
ppt - iron oxides 
Copper-silverish metallic paint 

TL - top liquid layer 
BL - bottom liquid layer 



L 

t Lab.  Number: 1485-2218 

There r e o u l  ts were determinad  by semi quant i tat iue  emmi sri on spec t ro s copy ;  
r e l a t i u e  e r r o r  is expected  t o  be f i f t y  percent .  

All r e s u l t s  a r e  r e p o r t e d  i n  5 P l a t e  No. 3092 

L 
t 
L 
i 
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A1 
B 
Be 
C. 
Cd 
co 
Cr 
cu 
Fe 
K 
L1 
Mg 
Mn 
Mo 
N. 
Ni  
Pb 
s1 
Sn 
v 
tn 

<1.e 
<s. e 

< . r e  
1.8 

<5. e 
<1.e 
<1.e 
<1.0  

250 
< 10 

<1.0 
<1.e 
15 
<1.e 

< 16 
(1.8 
<1.e 

2. e 
<5. e 
<1.e 

< l e  

I 

These results were determined by semiquintitatiue emmis%ion spectroscopy; 
relative error is expected to be fifty percent. 

All results are reported in Pgroms/ml P l a t e  No. 3108-B 
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1.0 INTRODUCTION 

The container storage facilities requiring soil 

characterization under this closure plan are the: 

PU&D container storage facilities, 
S&W Building 980 container storage facility, 
S&W contractor storage yard, 

0 Building 885 drum storage area, and 
0 Building 444/453 drum storage area. 

The containers stored in the facilities requiring soil 

characterization were generally 55-gallon steel drums with 

the exception of the PUfD dumpster storage area which 

contained a 12-foot by 16-foot dumpster. The containerized 

wastes at all the container storage facilities generally 

consisted of waste oils, solvents and thinners. Some of the 

0 
wastes had elevated metal concentrations. Low-level 

radioactive waste may have been present at some of the 

facilities. Drum samples from containers within the PU&D 

drum storage area, the S&W Building 980 container storage 

area and the S&W contractor storage area were analyzed in 

1985. Results of these analyses are presented on Tables I1 

through V and in Appendix 1 of the Container Storage 

Facilities Closure Plan. For more detailed descriptions of 

the past operations of the container storage facilities, see 

Sections 1.3 through 1.11 of the Container Storage 

0 
1 
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Facilities Closure Plan. Soil sampling work has not been 

conducted at any of the container storage facilities to be 

sampled under this plan. 
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2.0 CONTAINERIZED LIQUIDS 

Based on sample analyses from the PUtD drum storage area, 

the S&W Building 980 container storage facility and the S&W 

contractor storage yard, major portion of the containerized 

wastes are waste oils. Various volatile organic contaminants 

were found in some of the drum samples. The volatile 

organics included a volatile hydrocarbon solvent, freon, 

xylenes,- and methyl alcohol. The method used in analysis of 

the samples did not quantify the concentration of the 

volatile organics within the drummed materials. 

Of the metallic parameters analyzed, barium, chromium, and a 
lead exceeded the EP toxicity levels in some of the liquids. 

Concentrations found in the drummed samples are summarized 

on Table I. 

3 
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TABLE I 

COMPOSITED DRUM SAMPLES 
METALS TESTING RESULTS 

(Rockwell, 1985a and 1985b) 

S t W  Building 
PUtD Drums 980 Drums 

Range-4-150 Range - <5-500 
Average - 59 Average - 104 
Range-<l-7 
Average - 3 <1 

Range-1 to 200 Range-<1-25 
Average - 71 Average - 9 

S t W  Contractor 
Storage Yard 

Drums 

Not Analyzed 

<1 

other storage The contents of the containers at the 

facilities where soil sampling will be conducted have not 0 
been sampled and analyzed. In general, the containers are 

known to have contained waste oils and solvents possibly 

contaminated with low-level radioactivity. 

4 
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3.0 INDICATOR PARAMETERS FOR SOIL SAMPLING 

Analysis of drummed liquids from the PU&D drum storage area, 

the S&W Building 980 container storage facility and the S&W 

contractor storage yard and information regarding the 

general nature of the containerized wastes are adequate to 

select indicator parameters for sampling. The indicator 

parameters are presented in Table 11. 

TABLE I1 

SAMPLING INDICATOR PARAMETERS 

l,l,l-Trichloroethane (TCA) 
Trichloroethylene (TCE) 
Perchloroethylene (PCE) 
Carbon Tetrachloride (CCL4) 
Xylenes 
Total Barium 
Total Chromium 
Total Lead 
Plutonium (pu) 
Uranium (U) 

TCA, TCE, PCE and CCL4 were included because of their 

extensive use at the Rocky Flats Plant at various times over 

the plant's life. Xylenes were included because of their 

known presence in some of the samples taken from the PU&D 

drum storage area and the S&W Building 980 container storage 

facility. Barium, chromium and lead were chosen based on 

their known or suspected presence in the containerized 

liquids. Analyses of Pu and U were included due to the 

5 
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nature of the operations at the Rocky Flats Plant. Although 

methyl alcohol and freon were found in some of the drum 

samples analyzed, they are not included as indicator 

parameters because the list presented in Table I1 should be 

sufficient to characterize the soils. 

6 
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4.0 SOURCE/CONTAMINANT CHARACTERIZATION 

4.1 Characterization of Soil Contamination in the 
Container Storage Facilities 

Characterization of the soil contamination will be conducted 

in a phased assessment. The first phase of characterization 

will consist of visual and direct radiation surveys of each 

of the facilities in order to delineate areas for stratified 

sampling. The second phase will include soil sampling by 

stratified and random systematic sampling programs for 

indicator parameters. If contamination is identified in the 

Phase I1 assessment, a third phase will be conducted in 

order to further define the extent of contamination. 

0 

4.2 Phase I Surveys 

The Phase I surveys, consisting of visual and direct 

radiation surveys, will be conducted in each of the 

container storage areas identified as requiring soil 

characterization. These surveys are intended to delineate 

areas within the facilities which will receive stratified 

sampling. 

7 
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Visual surveys were conducted at the two PU&D facilities and 

the two S&W facilities to identify areas that are 

potentially contaminated based on observable soil staining. 

Soils in the Building 444/453 drum storage area generally 

show visual signs of soil contamination. Areas of visual 

soil staining, with qualitative assessments of the amount of 

soil staining, such as slightly dark, dark and very dark, 

were identified. Visually stained areas may not be 

contaminated with hazardous constituents since: 

0 . the containers at these facilities generally held 
waste oils contaminated with solvents and possibly 
low-level radioactivity, 

. any solvents in the soils may have volatilized, 
and 

the presence of radioactivity has not been 
definitively determined. 

Therefore, these areas will be subjected to stratified 

sampling as part of the Phase I1 assessment. 
~ 

Results of the visual surveys of the PU&D drum storage area, 

the S&W Building 980 container storage facility, and the S&W 

contractor storage yard are shown on Figures 3, 7 and 9, 

respectively, of the Container Storage Facilities Closure 

8 



C07890010526 Date: April 5, 1988 
Revision No.: 1 

Plan. The visual survey of the PU&D dumpster storage area 

indicated there was no soil staining present. 

4.2.2 Direct Radiation Survey 

The direct radiation survey will be conducted over the 

ground surface t o  detect measurable amounts of 

radioactivity. The assessment will be conducted in 

accordance with Rocky Flats radiation monitoring procedures 

(Rockwell, 1986~). At least one o f  the following 

parameters, and possibly all three, will be included in the 0 radiological assessment: 

gross alpha, 
gross beta, and . gamma radiation. 

The direct alpha survey is intended to provide the same 

qualitative assessment of the container storage facilities 

for areas of potential contamination as the visual survey. 

Beta surveys of the areas may be conducted for the same 

reasons as the alpha surveys. Both of these ionizing 

radiation particles are easily shielded and, therefore, 

gamma surveys with a Field Instrument for Detection of Low 

Energy Radiation (FIDLER) may prove to be the most 

appropriate instrument for these areas. At a minimum, a 

9 
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FIDLER survey of all these sites will be conducted. Areas 

delineated as above background in radiation levels will have 

stratified sampling conducted during the Phase I1 

assessment. 

4.3 Phase I1 Soil Sampling 

4.3.1 Introduction 

Soils within each of the container storage facilities 

covered under this soil characterization plan will be 

sampled to evaluate the extent of any soil contamination. 0 
The sampling program for each facility will include random 

systematic sampling and may include stratified sampling. 

The random systematic sampling program will include 

establishing grid points which will be sampled in order to 

evaluate the probability that a predetermined area of 

contamination is not present at the facility. The 

stratified sampling will be dependent on the results of the 

Phase I surveys. For both sampling methods, it is assumed 

the results will directly indicate if contamination is or is 

not present. 

0 
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T h e  major  s o i l  series  o v e r  much o f  t h e  Rocky F l a t s  P l a n t  

s i t e  i s  t h e  F l a t i r o n s  v e r y  c o b b l y  sandy loam. T h i s  i s  t h e  

s o i l  series present a t  a l l  o f  the outdoor container storage 

a r e a s  u n d e r g o i n g  c l o s u r e .  T h i s  s o i l  h a s  a h i g h  r o c k  

fragment  c o n t e n t  r a n g i n g  t o  80 p e r c e n t  w i t h  a t h i c k  c l a y  

m a t r i x  h o r i z o n  r a n g i n g  up t o  60 p e r c e n t  c l a y .  The c l a y  i s  

predominantly montmorrillonitic,  w i t h  a high c a t i o n  exchange 

c a p a c i t y  and a moderate s h r i n k / s w e l l  p o t e n t i a l .  The t o p  

1 3  i n c h e s  i s  a very c o b b l y  sandy loam w i t h  a 

r a n g i n g  f r o m  t w o  t o  s i x  i n c h e s  p e r  h o u r .  

47 i n c h e s ,  t h e  s o i l  i s  a v e r y  

p e r m e a b i l i t y  r a n g e  o f  0.06 t o  0.2 0 
47 i n c h e s ,  t h e s o i l i s a s a n d y c l a y  

t h a t  ranges from 0.6 t o  2.0 inches 

g r a v e l l y  

i n c h e s  p e r  

loam w i t h  a 

per hour. 

p e r m e a b i l i t y  

From 1 3  t o  

c l a y  w i t h  a 

hour. Below 

p e r m e a b i l i t y  

The above s o i l  c h a r a c t e r i s t i c s  and t h e  noncontinuous input 

o f  c o n t a m i n a n t s  t o  t h e  c o n t a i n e r  s t o r a g e  a r e a s  c u r r e n t l y  

i n d i c a t e s  contaminated s o i l  may be l i m i t e d  t o  t h e  upper 

1 3  i n c h e s  o f  t h e  s o i l s .  The r e l a t i v e l y  low p e r m e a b i l i t y  

c l a y  l a y e r ,  e x t e n d i n g  from a d e p t h  o f  1 3  t o  47 i n c h e s ,  i s  

a n t i c i p a t e d  t o  h a v e  r e s t r i c t e d  t h e  m i g r a t i o n  o f  a n y  

c o n t a m i n a n t s  t h a t  may have been r e l e a s e d  from c o n t a i n e r  

storage i n  these areas. Therefore, preliminary sampling and 

11 
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analyses of soils will be limited to shallow soils up to 

12 inches in depth. 

4.3.2 Sampling Procedures 

Soil sampling procedures will be the same regardless of 

whether random systematic or stratified sampling methods are 

used to identify sampling locations. At each sampling 

location, a one-foot deep boring will be made with hand 

implements o r  a bucket auger, depending upon soil 

conditions. Samples will be comprised of the composite of 

materials exposed over the length of the boring. Samples 

for volatile organic compounds will be grab samples from a 

depth of 12 inches within the borings. 

0 

All samples will be properly labeled, stored on ice, and 

delivered to an off-site laboratory for analyses and to 

permanent storage for holding extra samples. Detailed 

procedures for soil sampling are provided in Appendix A of 

the CEARP, Phase 2: Rocky Flats Plant, IGMP (U.S. 

Department of Energy, 1987b) and are reproduced in 

Appendix 7 of the Container Storage Facilities Closure Plan. 

12 
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4.3.3 Background Soil Sampling 

Nine soil borings within one background soil plot will be 

made and analyzed in a manner identical to the container 

storage facilities borings. 

4.3.4 Locations and Number of Borings 

Random Systematic Samplinq 

Within each of the container storage facilities where soil 

sampling will be conducted, a random systematic sampling 

grid will be used to determine sampling locations. The grid 

will be developed using published methods (Zirschky, 1984 

and Gilbert, 1987). The grid points will be sampled 

0 
regardless of whether they fall within areas delineated by 

the Phase I surveys. The intent of the random systematic 

sampling is to identify potential contaminant areas that are 

not delineated by the Phase I surveys. A s  samples may 

happen to be obtained from grid points within the 

potentially contaminated areas identified by the Phase I 

surveys, the grid sampling will also provide data for 

characterization of these areas. Those areas identified by 

the Phase I surveys which are not sampled by random 

13 
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s y s t e m a t i c  sampling procedures w i l l  be sampled by s t r a t i f i e d  

sampling, a s  discussed below. 

Parameters  g o v e r n i n g  t h e  s i z e  o f  t h e  random s y s t e m a t i c  

s a m p l i n g  g r i d  a r e  t h e  shape and s i z e  o f  t h e  c o n t a m i n a t e d  

area o r  hot-spots o f  concern and t h e  p r o b a b i l i t y  o f  f i n d i n g  

t h e  h o t - s p o t s .  Based on t h e  v i s u a l  s t a i n i n g  w i t h i n  t h e  

f a c i l i t i e s ,  it a p p e a r s  c i r c u l a r  h o t - s p o t s ,  a s  opposed t o  

some o t h e r  g e o m e t r i c  shape, a r e  t h e  most a p p r o p r i a t e  f o r  

e v a l u a t i o n .  The s i z e  o f  a p o t e n t i a l  h o t - s p o t ,  a t  e a c h  

f a c i l i t y ,  was determined by the number of drums added to t h e  

f a c i l i t y  i n  a y e a r .  From p a s t  p r a c t i c e s ,  drums a r e  

g e n e r a l l y  s t o r e d  r e l a t i v e l y  c l o s e  t o g e t h e r ,  w i t h  

approximately one-half of  one f o o t  between drums. Using the 

number o f  drums a d d e d p e r y e a r t o e a c h o f t h e  f a c i l i t i e s  and 

the average spacing between drums, t h e  area occupied by t h e  

drums was determined and an e q u i v a l e n t  r a d i u s ,  L, o f  a 

p o t e n t i a l  hot-spot was calculated.  For t h e  Building 444/453 

drum s t o r a g e  a r e a ,  i n  w h i c h  e x t e n s i v e  s o i l  s t a i n i n g  i s  

present, storage o f  2 0  drums was assumed t o  d e f i n e  t h e  hot- 

spot o f  concern. The number of  drums and equivalent  radius, 

L, of the p o t e n t i a l  hot-spot f o r  four o f  t h e  f a c i l i t i e s  f o r  

which s o i l  c h a r a c t e r i z a t i o n  w i l l  be performed a r e  presented 

0 

on T a b l e  111. 0 
1 4  
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TABLE I11 

HOT-SPOT RADIUS FOR SELECTED CONTAINER STORAGE FACILITIES 

Facility 

Maximum 
KnOWn 

Number of Equivalent Equivalent 
Drums Added Radius, L Area, A 
per Year (ft) (sq. ft.) 

PUtD Container 
Storage Facilities 
Drum Storage Area 20 6 
Dumpster Storage 
Area 30(l) 7 

S&W Building 980 
Container Storage 
Facility 10 

Building 444/453 0 Drum Storage Area 20 (2) 

113 

154 

4 50 

6 113 

Notes: 

(1) Assume one container was added each year and a maximum 
of 30 drums were placed in the container in the one- 
year period. 

(2) Assumed. 
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The methodology used to determine the number of samples 

taken at the S&W contractor storage yard and the 

Building 885 drum storage area is different from the four 

facilities presented on Table I11 due to their different 

operational history. The specific procedures used at these 

two facilities are discussed further below. 

To select the desired probability of finding a contaminated 

area, several factors were evaluated. These factors were 

the waste characteristics, the volume of waste stored, the 

overall risk posed by the wastes, and the types of sampling 

programs selected. Based on available information, the 

majority of the containers stored waste oil possibly 

contaminated with solvents and elevated metals. The total 

storage capacities at each container storage facility are 

presented in Sections 1.3 to 1.11 of the Container Storage 

Facility Closure Plan. Based on the waste characteristics, 

the environmental risk posed by the container storage 

facilities is relatively low when compared with risk levels 

at other areas of the Rocky Flats Plant. In consideration 

of these factors and that the random systematic and 

stratified sampling will be in surveyed contaminated and 

uncontaminated areas, a 70 percent chance of finding a 

contaminated area was selected. The stratified sampling to 

0 

16 
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be conducted increases the chance of finding contamination 

by some unknown amount. 

Using a 70 percent chance of finding a contaminated area, 

the procedure to be followed to determine the grid spacing 

is illustrated on Figure 1. The contaminated area that is 

under investigation, “AIt1 is defined by the equivalent area 

occupied by t h e  maximum number of drums added at each 

container storage facility per year. The ratio of ItLtt to 

ttG,tt the grid spacing, is indicated to equal 0.47 (Gilbert, 

1987) for a circular area with a confidence level of not 

hitting the target = 0.3. Using this L/G ratio, the 0 
information used to determine the grid spacing for a square 

sampling grid is presented on Table IV for four of the 

container storage facilities for which soil characterization 

will be conducted. 

At the S&W contractor storage yard, one sample will be 

obtained at each of the eleven locations where materials 

qualifying as a hazardous waste were found in 1985. 

Additionally, another 16 samples, a rule-of-thumb number for 

sampling, will be taken randomly in areas of the S&W 

contractor storage yard where material storage historically 

17 
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occurred. 

soil staining was observed. 

One sample will be taken in the one area where 

At the Building 885 drum storage area, where drums were 

placed on concrete floors in a semi-enclosed building, 

samples will be taken on five-foot centers along the 

openings of the building to the outside. As discussed in 

Section 1.6 of the Container Storage Facilities Closure 

Plan, the drums were stored in two opposite ends of the 

building. On the eastern end, a length of 30 feet of the 

building's perimeter is not enclosed. On the western end, a 

maximum length of 20 feet of the building's perimeter is not 

enclosed. Therefore, a total of ten samples will be 

obtained outside Building 885. The samples will be taken 

one foot away from the edge of the concrete floor. 

e 

Stratified Sampling 

The boring distribution for stratified sampling will be 

based on the results of the Phase I surveys. Each area of 

visual soil staining of significant size or where the direct 

radiation survey indicates contamination may be present will 

be sampled for analyses. One sample will be taken in these 

areas. Significant size shall be taken as a visual stain of 

approximate diameter similar to a 55-gallon drum. Soil 0 
20 
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stains less than this size will be evaluated in the field 

based on their size, amount of visual contamination present, 

similarity and proximity to other soil staining. 

Potentially contaminated areas discerned by the Phase I 

surveys which cover major portions of the container storage 

facility and appear relatively uniform in contaminants will 

have additional samples obtained through the random 

systematic sampling. 

The locations of the random systematic and stratified 

sampling locations at the PUfD container storage facilities, 

the S&W Building 980 container storage facility, the SLW 

contractor storage yard and the Building 444/453 drum 

storage area are shown on Figures 2 through 6. The 

stratified sampling locations are based on the visual 

surveys that have already been conducted. 

0 

4.3.5 Quality Assurance/Quality Control 

The Quality Assurance/Quality Control (QA/QC) procedures to 

be used for soil sampling and analyses are presented in the 

CEARP, Phase 2: Rocky Flats Plant, IGMP (US. Department of 

Energy, 1987b). The QA/QC Plan is reproduced in Appendix 8 

of the Container Storage Facilities Closure Plan. 0 
21 
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4.4 Data Analysis 

An assessment of soil contamination for each of the 

container facilities will be based on comparing 

concentrations of indicator parameters in container storage 

area soils with the following: 

. Metals - Average trace element concentrations in 
soils, as presented in "Hazardous Waste Land 
Treatment," Table 6.46 (U.S. Environmental 
Protection Agency, 1983), or average background 
levels determined from the background plots, 
whichever is more. 

Volatile Organics -Any standards for these 
compounds in water, whether proposed, interim, or 
recommended, will be directly applied to soil. 
Therefore, if a standard of 0.200 ppm exists for a 
VOC in water, this standard will be applied to 
concentrations of this VOC in soil. This is a 
conservative standard for soils. If a standard 
for a VOC does not exist, then the Certified Lab 
Protocol (CLP) Contract Required Detection Limit 
(CRDL) for low soil/sediment will be used. If 
this CRDL is not achievable due to analytical 
interference, then the medium soil/sediment CRDL, 
which is 100 times the low soil/sediment CRDL, 
will be used. These limits will define the 
maximum allowable levels for clean soils. 

. Plutonium - The U.S. EPA, in consultation with 
other federal agencies, has developed interim 
recommendations to be used for protection of 
public health in areas where significant 
contamination by Pu and other transuranium 
elements exist. The recommendations are intended 
to provide long-term radiation protection for all 
exposed persons in a "critical segment of the 
population" and specify that both the individual 
and collective radiation doses should be Itas-low- 
as-reasonably-achievable (ALARA) .I' These interim 
recommendations present a soil screening level of 
0.2 microcuries of transuranium per square meter 
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in the upper 1 cm of soil. This represents a 
gombined inhalation and ingestion risk of 1 x 10- . At activity levels greater than this, 
additional evaluation is recommended to determine 
the actual dose rates to exposed persons (U.S. 
Environmental Protection A ency, 1986). Assuming 
a soil density of 1 gm/cm , this activity level 
translates to 20 picocuries per gram (pCi/gm) of 
soil. This limit will be applied to the soil 
s a m p l i n g  c o n d u c t e d  u n d e r  t h i s  s o i l  
characterization plan. 

s 

. Uranium - The International Committee of 
Radiological Protection presents an acceptable 
standard of 100 millirems (mrem) of effective dose 
equivalent per year of exposure for long-term 
exposure for radionuclides from man-made sources 
(ICRP, 1977). The National Council on 
Radiological Protection (NCRP) has published soil 
guides for uranium, radium and lead-210 based on a 
dose rate of 500 mrem/year. Adjusting these 
guides to reflect the 100 mrem/year effective dose 
equivalent (reducing each guide by a factor of 
five) results in adjusted guides of 320 pCi of 
uraniumpergram of soil, 8pCiofradiumpergram 
of soil, and 3 pCi of lead-210 per gram of soil 
(NCRP, 1984). Since all of these materials are 
found in soil, the sum of the fractions (the 
observed concentration divided by t h e  
concentration limit) must not exceed unity (one). 
The sum of the fractions technique is used by the 
Nuclear Regulatory Commission (NRC), U.S. DOE, and 
Colorado regulations when addressing mixtures. If 
any fraction is less than 10 percent, the material 
is considered non-existent for the purposes of the 
sum of fractions calculation. Based on the above 
guides, preliminary analyses will be for uranium 
only. If the uranium concentration exceeds 10 
percent of the guide (32 pCi/gm), the radium and 
lead-210 concentrations in the soil sample will be 
determined. If the sum of the fractions is found 
to exceed unity, and the activity at the unit is 
significantly greater than the background activity 
for these compounds, soil removal will be used to 
reduce the sum of fractions to unity or less. 
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The use o f  d e t e c t i o n  limits f o r  v o l a t i l e  organics i n  s o i l  i s  

q u i t e  c o n s e r v a t i v e  b a s e d  on t h e  r e s u l t s  o f  t h e  r i s k  

a s s e s s m e n t  performed a s  p a r t  o f  t h e  f e a s i b i l i t y  s t u d y  f o r  

t h e  8 8 1  H i l l s i d e  (U.S. Department o f  Energy,  1 9 8 8 ) .  The 

r e s u l t s  o f  t h e  r i s k  a s s e s s m e n t  i n d i c a t e  a c c e p t a b l e  s o i l  

concentrations f a r  i n  excess of  water standards o r  d e t e c t i o n  

limits. The acceptable  s o i l  concentrations f o r  s i x  v o l a t i l e  

organic compounds determined from information presented i n  

t h e  r i s k  a s s e s s m e n t  a r e  p r e s e n t e d  i n  T a b l e  V .  T h e  

concentrations based on water standards o r  d e t e c t i o n  limits 

h a v e  b e e n  a d o p t e d  f o r  t h e  p u r p o s e s  o f  g r o u n d - w a t e r  0 p r o t e c t i o n .  

The r e s u l t s  o f  i n d i v i d u a l  s o i l  samples  t a k e n  from t h e  

c o n t a i n e r  s t o r a g e  f a c i l i t i e s  w i l l  be compared w i t h  t h e  

a p p l i c a b l e  c r i t e r i a  t o  d e t e r m i n e  i f  s o i l  c o n t a m i n a t i o n  

e x i s t s .  The s o i l  w i l l  be considered contaminated by metals 

or r a d i o n u c l i d e s  i f  t h e  i n d i v i d u a l  r e s u l t s  e x c e e d  t h e  

a p p l i c a b l e  s t a n d a r d  b y  more than two s t a n d a r d  d e v i a t i o n s .  

The s o i l  w i l l  be c o n s i d e r e d  contaminated b y  v o l a t i l e  

o r g a n i c s  i f  t h e  i n d i v i d u a l  r e s u l t s  e x c e e d  t h e  a p p l i c a b l e  

s t a n d a r d ,  o r  i f  no s t a n d a r d  e x i s t s ,  t h e  d e t e c t i o n  l i m i t  o f  

t h e  parameter. 
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ACCEPTABLE SOIL CONCENTRATIONS FOR SELECTED PARAMETERS 

Parameter Concentrat ion (ug/kg) 

Phthalate 
Carbon Tetrachloride 
1,2-dichloroethane 
1,l-dichloroethene 
Perchloroethylene 
Trichloroethylene 

1,500,000 
7,920 
11,300 
1,780 

93,800 
20,200 

30 
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If no soil contarnination is found, no further soil analyses 

will be performed. Those facilities where no soil 

contamination is found will be considered clean and closure 

certified. 

4.5 Phase I11 Soil Samplinq 

If soil sampling indicates soil contamination is present, 

further soil analyses will be conducted to define the extent 

of contamination and to determine further actions. The 

additional sampling will be conducted to determine both 

vertical and horizontal extent of contamination and/or to 

identify the contamination at a 90 percent confidence level 

based on a statistically valid analysis. Additional 

background samples may be required in order to establish 

background levels in the differing soil horizons encountered 

in the container facility exploration. The vertical extent 

of contamination will be determined by extending borings to 

uncontaminated materials or to the ground-water table, 

whichever is shallower. 

0 

If required, the Phase I11 soil sampling plan will be 

developed and submitted to the CDH f o r  their approval within 0 
31 
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3 0  d a y s  a f t e r  d e t e r m i n i n g  Phase 111 s a m p l i n g  i s  r e q u i r e d .  

The Phase I11 s o i l  s a m p l i n g p l a n w i l l b e p a r t  o f t h e r e v i s e d  

c l o s u r e  plan. The Phase I11 s o i l  sampling plan w i l l  f o l l o w  

t h e  general  g u i d e l i n e s  presented i n  Appendix 1-2 of  the RCRA 

P a r t  B O p e r a t i n g  P e r m i t  A p p l i c a t i o n  (U.S. Department o f  

Energy,  1987a).  

Phase I11 s a m p l i n g  w i l l  c o n t i n u e  u n t i l  t h e  l imits o f  

c o n t a m i n a t e d  s o i l  a r e  i d e n t i f i e d ,  w i t h  t h e  e x c e p t i o n  o f  

t h o s e  f a c i l i t i e s  c o v e r e d  under t h i s  c l o s u r e  p l a n  t h a t  a r e  

circumscribed by a low-priority s o l i d  waste management u n i t  

(SWMU) t h a t  i s  n o t  a RCRA c l o s u r e  s i t e .  For  t h e  u n i t s  0 
c i r c u m s c r i b e d  b y  a l o w - p r i o r i t y  SWMU, t h e  PU&D c o n t a i n e r  

s t o r a g e  f a c i l i t i e s  and t h e  B u i l d i n g  4 4 4 / 4 5 3  drum s t o r a g e  

area, t h e  Phase I11 sampling w i l l  cease when t h e  horizontal  

l i m i t s  o f  t h e  RCRA c l o s u r e  a r e a  a r e  r e a c h e d .  Any 

contamination beyond those limits i s  considered t o  be a p a r t  

o f  t h e  l o w - p r i o r i t y  SWMU, and w i l l  be a d d r e s s e d  i n  t h e  

ongoing CEARP a c t i v i t i e s .  

32 



APPENDIX 3 

OPERATIONAL SAFETY ANALYSIS (OSA) 
FOR SOIL REMOVAL 

(Rockwell, 1988)  



JRAFT 
OPERATIONAL SAFETY ANALYSIS [OSA] 

SCOPE 

HSE 2.03 
Page 1 of 1 1  

Jan. 28, 1988 
Rep1 aces 03/3 1/87 

< 

1 

! 

- A  

! 2 

An OSA is required for the operations defined in this 
document. OSAs establish safe practices and shall be 
thoughtfully prepared, and thoroughly reviewed with 
the identified controls carefully implemented. OSAs 
will be reviewed at least annually. 

1. GENERAL RESPONSIBILITIES 

1.1 The Responsible User/Supervisor will. 

1.1.1 Assess the operations for which he/she is responsible and prepare 
an OSA, if required. 

1.1.2 Ensure the submission is complete, and follow the OSA through the 0 entire safety review procedure. 

1.1.3 Secure the necessary review and approvals BEFORE initiating new 
operations or changes. 

1.1.4 Implement the OSA and all identified requirements. 

1.1.5 
appropriate operating procedure 

Incorporate all safety requirements specified in the OSA into the 

1.1.6 
emergency procedures. 

Instruct i nvol ved employees on prescri bed operat i ng procedures and 

1.1.7 Notify the HS&E Area Engineer of any change in the operations and 
secure a safety review prior to implementing any changels]. 

1.2 The HS&E Area Engineer is available to assist Responsible Users/ 
supervisors identify operations which require OSAs and to prepare new 
OSAs. The HS&E Area Engineer will determine, with input from Safety 
Analysis, if the OSA should include a Failure Mode Effects Analysis 
[FMEA]. The HS&E Area Engineer will review the OSA for compliance with 
established codes, standards, regulations, Rocky Flats Plant practices, 
and will conduct periodic reviews. OSAs will be audited during the annual 
Multi-Discipline Audit. 
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1.3 The Director of Health, Safety and Environment, will indicate his 
review and concurrence by signing the OSA Title and Approval Sheet [see 
Appendix 81. 

1.4 The Approval Authority [Director] will be satisfied that the pro- 
posed operation may be conducted safely, and will formally authorize the 
conduct of the operation. 

1.5 
form work in accordance with the requirements of the OSA. 

[see Appendix A]. 

Each employee participating in the operation is responsible to per- 

2. WHEN REQUIRED 

2.1 This review process is MANDATORY for every Rocky Flats Plant [RFP] 
operation with a potential risk for serious injury, radiation exposure to 
personnel, or damage to property or the environment. The HS&E Area Engi - 
neer will assist in the determination of the need for an OSA during the 
review process based on the following criteria: 

2.1.1 Operations with a potential for exposing employees to radioactive 
or toxic materi a1 s in excess of establ ished guides/l imi ts. ,. 
2.1.2 Unless specifically exempted by the Director of HS&E, any operation 
which involves a radioactive source subject to registry per HSE 18.04, 
Section 5.1. 

2.1.3 Any work with Occupational Safety and Health Administration or De- 
partment of Energy [ DOE] def i ned carcinogens . 
2.1.4 Operation of accelerators, x-ray machines, radiography sources, 
1 asers, and microwave generators [other than food preparation machines] . 
2.1.5 Pneumatic systems with high stored energy potential, such as: 

2.1.5.1 Units 6 inches and under in diameter - lOOpsig or greater. 
Units over 6 inches and up to 24 inches in diameter - 15 psig or greater. 
Units over 24 inches in diameter - 5 psig or greater. 
2.1.5.2 Hydraulic pressures greater than 10,000 psig. 

2.1.5.3 High voltage greater than 20 kilovolt [kV] in a vacuum. 

2.1.5.4 Greater than 25 joules [J] of stored electrical energy in capa- 
citors and capacitor banks. 

- *  '7 
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2 1 6 Any work with materials having a health hazard rating of FOUR in 
the Hazardous Material Handbook. 

2.1.7 Work with explosives. 

2.1.8 The use and storage of firearms and ammunition. 

2.1.9 Operations with potential for exposing employees to environmental 
conditions in excess of established guides or limits [i.e., noise, heat, 
etc ] 

2.1.10 Any work involving flammable liquids as defined in HSE Manual Pro- 
cedure 9.05, "Handling and Storage of Flammable Liquids for Fire Safety," 
Section 1.1. 

2.1.11 Any operation identified as hazardous by the HSE Area Engineer, or 
by any HS&E discipline. 

3. PROCEDURE FOR DEVELOPING AN OSA 

3.1 Responsible User/Supervisor and HS&E Area Engineer: Determine the 
need for, and scope of each OSA. 
details and depth that the OSA must contain 

If an OSA is to be written, discuss 

3.2 
Authority Sheet [Appendix 81, and Procedure Sheet [Appendix C] of this 
Procedure. The OSA should identify: basic operations, potential hazards, 
and hazard controls. 

Responsible User/Supervi sor: Write the OSA us1 ng Ti tl e and Approval 

All required Failure Mode & Effects Analyses [FMEAs] shall be incorporated 
as an addendum to the OSA. 

Send completed OSA to the appropriate HS&E Area Engineer for review. 

3.3 HS&E Area Engineer: Review the OSA, log in, and assign OSA number. 
Send copies of the OSA, with Comment Review Sheet [Appendix D] to the-Area 
Safety Team members, along with information indicating the time and place 
of the HS&E review meeting. 
days from the submittal of the OSA to the Area Safety Team. 

Schedule a meeting approximately 5 working 

3.4 
o D e r a t i 1  at the SITE OF THE OPERA- 

HS&E Area Enqineer and Area Safety Team: Review the OSA and the 

TION. Consider all hazards and ensure ihe hazard controls are adequate. 
Recommend the OSA be reviewed by a technical specialist, if appropriate, 
and attend the HS&E review. ALL comments must be signed and will remain 
as a permanent part of the OSA. 
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3.5 Responsible User/Supervisor: 

3.5.1 Re-write the OSA incorporating a l l  comments from the HS&E review. 

3.5.2 Return the OSA to  the HS&E Area Engineer, along with a l l  comments 
for  review. 

3.6 HS&E Area Enqineer: Review the OSA and ensure a l l  comments are 
present. 

NOTE: I f  a problem ar ises that cannot be resolved, the OSA w i l l  be routed 
to  the Director of  Health, Safety and Environment f o r  f ina l  resolution. 

Write a cover letter  to the Approval Authority highlighting areas of the 
OSA requiring maximum attention during implementation and use o f  the OSA. 
Send the cover letter  and OSA with a l l  comments to  the Director, HS&E 
[a1 ternate, Manager, HSE Area Management] for  review and concurrence. 

3.7 
t ion dissemination, and Approval Authority to  the HSE Area Management Of- 
f ice.  

Provide the OSA t i t l e ,  number, Responsible User, method of informa- 

3.8 Director o f  Health, Safety and Environment: Review, concur, and 
s ign the or ig inal  T i t le  and Approval Sheet. Forward OSA package to the 
appropriate Approval Author1 ty. 

3.9 Approval Authority: When the approval i s  granted, s ign or ig inal  
T i t le  and Approval Authority Sheet [Appendix B] and return to the appro- 
pr iate HS&E Area Engineer. I f  the OSA i s  NOT approved, return it to  the 
Responsible User/Supervi sor for  necessary changes and notify  the HS&E Area 
Engineer that the OSA has been returned to  the Responsible User/Supervisor 
for changes. 

3.10 Responsible User/Supervisor and HS&E Area Enqineer: I f  the OSA i s  
not approved, make the necessary changes and return the OSA t o  the HS&E 
Area Engineer fo r  review. The HS&E Area Engineer w i l l  forward the OSA to 
the Area Safety Team, which w i l l  concur with the change[s] and re-submit 
the OSA to  the Approval Authority or, if not i n  agreement, the OSA w i l l  be 
scheduled for further discussion. 

If the OSA i s  approved, the OSA, a l l  original comment sheets, and the o r i -  
ginal T i t l e  and Approval Sheet w i l l  be returned to  HSE Area Management, 
for d i s t r ibut ion  to  the Approval Authority, Responsible User/Supervisor, 
HS&E Area Engineer, and permanent repository. 0 p -3- 

P 
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3.11 Responsible User: The Responsible User [designated by the Approval 
Authori ty and the supervi sor] , wi 1 1  be responsible for di ssemi nat i ng the 
hazards identification and control measures contained in the OSA to the 
involved employees. 

** Discuss OSA at DOCUMENTED safety meetings at least annually, or 
whenever changes occur, if more frequent. 

The following requirements are mandatory: 

** Have employees read and acknowledge by signing a sheet attached to 
the inside front cover of the OSA. 

4. SUBSEQUENT REVIEW OF APPROVED OSAs [AT LEAST ANNUALLY1 

4.1 HSE Area Management: One month in advance, HSE Area Management, 
will notify the Area Engineer and the Responsible User that the OSA is due 
for review. 

4.2 Responsible User/Supervisor: Review operation and the OSA with the 
HS&E Area Engineer. 

4.3 HS&E Area Engineer: If no significant changes have occurred, the 
HS&E Area Engineer will notify HSE Area Management, in writing, that the 
review has been completed. HSE Area Management will document and notify 
the Approval Authority and Responsible User that the review has been suc- 
cessfully completed. 

4.4 During the annual review, if the User decides the OSA is acceptable 
for continued use, he/she will send a letter to the HS&E Area Engineer, 
which verifies this decision. 

5. OPERATIONAL CHANGE CONTROL 

5.1 
prior to subsequent reviews, may be approved by the Responsible User- 
Supervisor and the HS&E Area Engineer. 

5.2 

5.2.1 
User/Supervisor or the HS&E Area Engineer since the last review, review 
the OSA following the procedure outlined in Section 3 6 

Responsible User and HS&E Area Enqineer: Minor changes to the OSA 

- 

HS&E Area Enqineer and Area Safety Team: 

If a significant change has been identified by the Responsible 

5.2.2 
Engineer will notify the Responsible User/Supervisor 

If the change requires the operation to be shutdown, the HS&E Area 0 
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5.2.3 Examples o f  S ignif icant Change Are: 

** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

** , e  

Any change i n  operation altering the flow o f  process materials. 
Any addition, replacement, modification, or relocation o f  equipment. 
Any deviation in construction material[s] from the or ig ina l ,  such as 
s ta in less  steel to PVC. 
Any change i n  glovebox [e.g., sumps in  f loor, f i r e  doors that block 
access to  c r i t i c a l i t y  drain]. 
Any chemical changes o r  quantity changes i n  a process. 
Any relocation o f  a process or  operation within a room building, o r  
from building to building. 
Any change i n  a venti lation system. 
Any change i n  quantity and/or form o f  radioactive materials i n  a 
process or  operation. 
Any change i n  temperature or  pressure parameters o f  equipment. 
Any change i n  personnel protective equipment requirements, such as 
shielding, respiratory protection, eye/face protect1 on, hand pro- 
tection, etc. 
Any changes i n  construction materials used to insta l l  a wall o r  re- 
location o f  a wall or  instal lat ion of new walls, such as div iding a 
room into smaller sections. 

The above examples are to  be used as a guide and may not cover a l l  areas 
of concern. HS&E can deem a change significant based on the i r  expertise. 
Therefore, Judgment must be used any time-that a change occurs to ensure 
that appropriate reviews are made. 

5.3 HS&E Area Enqineer: Review the OSA with the Responsible User/Super- 
v i sor  to  ensure that noted changes are reviewed and incorporated into the 
OSA as necessary. I f  the operation was shutdown, appropriate changes must 
be incorporated into the OSA and approved by the Approval Authority before 
the operation i s  permitted to proceed. Notify HSE Area Management of up- 
date. 

6. AUDITS 

6.1 
requirements during the annual Mu1 ti -0iscipl inary Audit. 

The Area Safety Team w i l l  audit operations for  compliance with OSA 

7. DEACTIVATION OF AN OSA 

7.1 
operation covered by an OSA has been deactivated. 

Responsible User/Supervi sor: Not i fy the HS&E Area Engineer when an 

0 

1 -  

I -  
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7.2 HS&E Area Enqineer: The HS&E Area Engineer will, in writing, notify 
HSE Area Management when an OSA has been deactivated. At that time, the 
original OSA will be turned over to the HSE Area Engineer for retention or 
disposal . 

8. RE-ACTIVATION OF AN OSA 

8.1 Responsible User/Supervisor: Notify the HS&E Area Engineer that 
the OSA should be re-activated. 

0 PROCEDURES : 1.7 
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APPENDIX A 

APPROVAL AUTHORITIES 

SUPPORT OPERATIONS 

PRODUCTION OPERATIONS 

QUALITY ENGINEERING & CONTROL 

FINANCE & RESOURCE MANAGEMENT 

PLUTONIUM OPERATIONS 

HEALTH, SAFETY & ENVIRONMENT 

PLANT SECURITY 

SAFEGUARDS & MATERIALS MANAGEMENT 
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APPENDIX B 

OPERATIONAL SAFETY ANALYSIS [OSAl 

OSA NUMBER 

TITLE 

OPERATION 

Briefly describe operation covered by the OSA. 
include a statement of principle operation; type[s] of material to be 
worked; statement of principle hazard[s], sequence of the operation, 
including location of operation, building, room; and any special con- 
ditions that should be considered 

The description should 

RESPONSIBILITY 

, 
[Name] [Position] [Organization] 

is responsible for this operation 
sure the operation is carried out in accordance with the OSA and that 
employees performing this operation are familiar with the document 

CHANGES 

It i s  his/her responsibility to en- ,. 
No changes will be made in this OSA without coordinating the change 
through the HS&E Area Engineer. He/she will determine if additional 
reviews and/or approvals are necessary 

CONCURRENCE 

I Director, HS&E [Signature] Concurrence Date 

I APPROVAL AUTHORITY 

I 
[Type Name and Title of Approval Authority] 

l is the final Approval Authority for this OSA. 

Approval Authority [Signature] Approval Date 
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APPENDIX C 

OPERATIONAL SAFETY ANALYSIS [OSAI 

OSA # 

TITLE 

RESPONS I BLE ORGAN I ZATION 

General Hazard Review & Control 

Ilasic Job Steps Potent 1 a1 Hazard Hazard Control 
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APPENDIX D 
H&SE - OPERATIONAL SAFETY ANALYSIS [OSA] REVIEW SHEET 

NAME DISC I PLINE BLDG. EXT. PAGE 
[Team Leader] HSE AREA ENGINEER 

C r i t i c a l  i ty Engr. 
Environ. Mgmt. 
Health Physics  
I ndus t r ia l  Hygiene 
I & S S E  
Safety Ana ly s i s  
F i r e  Department 

OSA # OSA TITLE 

AUTHOR EXT . 
Review the attached copy o f  the subject OSA and indicate required 
changes, additions, o r  your approval i n  the space below. 

NO meeting i s  scheduled. 

A Safety Team Review meeting I S  scheduled for:  [time/date] 

Return comments by: 

[ bl dg/room J t o  d i scus s  the OSA and operation. 
PLEASE PLAN TO ATTEND AND SUBMIT YOUR REQUIREMENTS. 

C O M M E N T S  
[Use Reverse I f  Necessary] 

SIGNATURE: DATE: 
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1 . 0 INTRODUCTION 

Sampling methods 

Date: December 15, 1987 
Revision No. 1 
Appendlx C 

used to collect hazardous wastes at the Rocky 

Flats Plant comply with those described in Appendix I of 6 CCR 

261 (40 CFR 263). Methods were chosen for their ease in the 

Collection of a representative sample, 6 CCR 264.13(b)(3) (40 CFR 

264.13 (b) (13) ) . Sampling location, matrix, container type and 

size, and accessibility were taken into consideration when 

assigning a sample method. 

This appendix detarls sample collection methods, sample handling 

and documentation, and sample shipment. 

2.0 SAMPLIN G PLAlii 

2.2 SamDlincr Methodoloav 

This section presents a discussion of the general sampling 

procedures for a variety of waste management units. 

2.2.1 Containers 

The term container is used here as self-supporting receptacles 

designed for transporting materials. This includes drums and 

other mobile recqitacles as opposed to stationary tanks. EPA & 

State regulations. 

The method of sampling varies for containers depending on degree 

of access to the uaste. Ideally, several samples will taken from 
0 

c-2-1 

_I- 

*&- d-- 



COf 8 9 0 0 10 5 2 6 Date: December 15, 1987 
Revision No. 1 
Appendix C 

locations displaoed both vertically and horizontally throughout 

the container. Open top containers are sampled by the three 

dimensional random sampling method. Closed containers with bungs 

or restricted opcnings are sampled by the two dimensional 

sampling method. If the container is found to have a multi-phase 

liquid in it, eachphase is sampled separately. 

Access to the container is unlimited in bags, cardboard drums, 

and open-headed steel drums. Two-dimensional random sampling is 

used in this case for liquids, slurries, sludges, and solids from 

powders to granules. This method involves dividing the top 

surface of the waste into a grid, selecting grid sections using 

random number tables, and sampling each selected grid point along 

the entire vertical profile of the waste. The surface of the 

container is divided into at least four equal areas. The grids 

on the surface are numbered from left to right, north to south 

vhen facing in a mrthward direction. 

0 

open containers with non-granular larger solids such as Kimwipes 

and rags, are sanqtled using a three dimensional random sampling 

strategy. The surface of the waste is divided into a grid as in 

two dimensional raxlom sampling. The height of the container is 

divided into at least two imaginary levels from top to bottom. 

Specific levels and grid locations are then selected for sampling 

using a random number table. Samples are taken in this manner 

u n t i l  the specified sample volume has been collected. 0 
c-2-2 
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' 0  Containers with small openings, such as drums with bungs, limit 
I 

I sampling to the vertical plane. In this case a sample is taken 

of the entire vertical profile of the waste at the point where 

access is allowed. Samples collected from these containers is 

representative if the waste is horizontally homogeneous. 

I 

3 . 2 . 2  Tanks 

Tanks are considexed to be immobile waste containers and include 

above-ground and subsurface tanks and sumps (EPA and State 

regulations). m e  obstacles encountered in obtaining a 

representative sanple from a tank are similar to those discussed 

above in container sampling. 

0 If the tank is open, the most representative set of samples is 

obtained using the three dimensional random sampling strategy 

described in Section 3.2.1. However, if it is known that 

vertical cornpositing yields a representative sample, two 

dimensional random sampling is adequate. 

Some tanks, such as very large open tanks or closed tanks, cannot 

be sampled by the simple random sampling methods because access 

restricts samplirg to a portion of the tank. Where this is the 

case, sufficient samples are taken where physical constraints 

allow to address MY vertical heterogeneity of waste components 

in the tank. ahis may be accomplished by composite sampling 

from the outlet ptxt of the tank as the tank is being emptied. 

C-2-3 
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0 The sampling devices used for tank sampling vary with the size of 

the tank. Sampling equipment is discussed more fully in Section 

3.2. 

2 . 2 . 3 Process Streams 

Solid or liquidwaste samples are collected from the process 

stream prior to carrtainerization if they are combined with other 

waste streams in the container or tank. In this case, a grab 

sample is taken by immersion or scooping the waste at one point 

in time. Sampling at more than one point in time is only 

conducted if process operations vary considerably over time. 

2.2.4 Waste Piles ' 0  - 

Waste accessibility, usually a function of pile size, is an 

important consideration in selecting a sampling methodology for 

waste piles. A smaller pile that is not homogeneous or that 

contains an unknown is sampled using the three dimensional simple 

random sampling method. 

2.3 

This section describes general items needed for sampling and 

specific EPA appzwed equipment for sampling a number of waste 

types. for  

each waste type is presented in Table C-2-1. Sampling 0 methodologies and equipment may vary from the guide if those 

A general wide to the sampling equipment to be used 

C-2-4 
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TABLE C-2-7 

MATRIX SPECIFIC SAMPLE METHODS 

IX AB-ATIONS S A M P m  

Aqueous aqu 

Liquid l i q  

O i l  oil 

Sludge 

Solid 

0- 

SlU 

Sol 

Drum 

Tank 

Process Stream or Pipe 

Waste Pile 

Bottle 

bailer, coliwasa, dipper, pour, pump, 
thief, weighted bottle 

bailer, coliwasa, dipper, pour, pump, 
thief, weighted bottle 

coliwasa, dipper, pour, pump, scoop, 
thief 

scoop, shovel 

grab (hand, tongs, tweezers), 
scoop, tin snips 

coliwasa, thief 

bailer, coliwasa, dipper, weighted 
bottle 

dipper 

scoop, shovel 

pour 

C-2-5 
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0 proposed are impaactical. The decision to vary from these 

,. 
recommended methods is made by the on-site prOYeCt manager or 

building supervisar. 

2 - 2 . 1  General Items 

General equipment is needed during a sampling event to record and 

document sampling information, properly preserve samples, and 

decontaminate the outside surface of sample bottles and 

equipment . 
These items include: 

logbook, ink pens: 
watch: 
sample cantainers/labels; 
sample pmservatives : 
stainless steel bucket for campositing during random 
sampling: 
polyethylene sheeting; 
paper tonls : 
HPLC/distilled water: 
pH meterbuffer solutions: 
beaker far field measurements: 
plastic squeeze bottles for decontamination of 
instrument probes : 
coolers vith ice; 
wash bucket : 
rinse bucket: 
alkaline detergent: 
brushes : 
plastic trash bags; 
methanol : 
tap water: and 
distilled water. 

3.3.2  Composite w i d  Waste Sampler (coliwasa) 

The in 

drums, shallow t-, pits and similar containers. It consists 

- 
coliwasa is usmi to sample liquids or slurries contained 0 

C-2-6 



C07890010526 Date: December 15, 1987 
Revision No. 1 
Appendix C 

of while 

the tube is submtrged in the material to be sampled. A diagram 

of the sampler is shown in Figure 2.3. 

a tube equipped with an end closure that can be opened 

The procedure for sampling using a coliwasa is as follows: 

1. 

2. 

3 .  

4 .  

Adjust sampler's locking mechanism to ensure the stopper 
provides a tight closure. Open sampler by placing 
stopperrod handle in the T-position and pushing the rod 
down until the handle sits against the sampler's locking 
block. 

Slowly lower the sampler into the waste at a rate that 
permits the level of liquid inside and outside the 
sampler to remain the same. If the level of waste in 
the sampler tube is lower inside than outside, the 
sampling rate is too fast and will produce a 
nonrepresentative sample. 

When the sampler hits the bottom of the waste container, 
push saqiler tube down to close and lock the stopper by 
turning the T-handle until it is upright and one end 
rests on the locking block. 

Withdrawcoliwasa from waste and wipe the outside with a 
disposable cloth or rag. 

Limitations of the coliwasa include difficulty in decontamination 

and a prohibitionon using the glass coliwassa to sample liquids 

that contain hydrrrfluoric acid. 

A modification t e ~  the coliwasa described consists of a hollow 

glass tube witha glass insert tube that acts like a stopper. 

This coliwasa -rates in a similar manner, where the glass 

insert can be li-d off the bottom of the tube when submerged in 

the material to be sampled. The advantage to this type of 

coliwasa is thrt it is disposable, which eliminates the 

possibility of c m  contamination. 

C-2-7 
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0 SAYPLINO PO8ITIOW 

FIGURE 2.3 
COMPOSITE LIQUID WASTE SAMPLER 

LO8 king 
Black 

CLOSE CO8ITIOW 
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0 2 . 2 . 3  D r u m  Thief 

A drum thief consists of a hollow glass tube that can be used to 

sample liquids in drums and shallow tanks. A thief operates on a 

principle similar to a coliwasa, The procedure for sampling is 

as follows: 

1. 

2 .  

3. 

4 .  

Like the 

Lower ths sampler slowly into the waste so that the 
level of liquid inside the tube remains the same as the 
level in the waste receptacle. 

When the sampler touches the bottom of the container, 
place a thumb or stopper over the top of the tube to 
seal . 
Withdraw the thief from the waste and wipe the outside 
with a disposable cloth or rag. 

Place the bottom of the thief in the sample container 
and release the seal so that the waste in the thief 
flows intu the sample bottle. 

coliwasa, a glass thief cannot be used to sample liquids 

that contain hydrofluoric acid. One advantage of the glass thief 

is that it is duposable which eliminates the possibility of 

cross contamination. 

2 - 2 . 4  Teflon Bailer 

A Teflon bailer is useful in sampling deep tanks or sumps at 

depth. The samgiking methodology involves slowly lowering the 

bailer to the a i r e d  depth, then raising the bailer and 

Collecting the saqder. Teflon is a fairly nonreactive material 

and can be used tm sample organic and inorganic liquids. The 

bailer would not be effective for sampling slurries or very 

viscous liquids. 

C-2-9 
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2 . 2 . 5  Weighted Bottle 
0 

This sampler consists of a glass or plastic bottle, sinker, 

stopper, 

bottle. 

1. 

2. 

3 .  

4 .  

and a lim that is used to lower, open, and raise the 

The procedure to be used is as follows: 

Assemble weighted bottle sampler. 

Lower the sampler to directed depth and pull out the 
bottle stopper by jerking the line. 

Allow battle to fill completely as evidenced by 
cessation of air bubbles. 

Raise salpler, cap, and wipe o f f  with a disposable 
cloth. The bottle can serve as a sample container. 

Prior to sampling using the weighted bottle, the wastes must be 

characterized enough to ensure that the waste will not corrode 

the sinker, bottle holder, or line. 

2 . 2 . 6  Dipper or Ladle 

A dipper consists of a glass or plastic beaker on the end of a 

metal or plastic pole that is used as the handle. The dipper 

will be used to s m l e  liquids and slurries in tanks that cannot 

be sampled using amy of the previous methods. 

The ladle is similar to the dipper, with a shorter handle. It 

will be used to sample more shallow process tanks and machine 

reservoirs The procedure for using either device is as follows: 

1. Assemble dipper or ladle by placing beaker in clamp 
fastening sthut . and 

0 
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2. Turn the device so the mouth of the beaker faces down 
and insert into waste material. Turn beaker right side 
up when dipper is at desired depth. Allow beaker to 
fill completely as shown by the cessation of air 
bubbles . 
Raise dipper or ladle and transfer sample to container. 3 .  

Guidelines to be lrsed in dipper and ladle sampling include not 

using a nonfluorocarbon plastic beaker to sample wastes con- 

taining organic naterial and not using a dipper with a glass 

beaker to samplewastes with a high pH or wastes that contain 

hydrofluoric acid. 

2.2.7 Scoop 

Scoops and shovels are used to sample granular or powdered 

material in bins, shallow containers, and sludges. Sampling with 

a scoop involves obtaining a full cross section of the waste 

material . 

2.2.8 Pour 

Wastes contained in bottles, glass or polyethylene, are poured 

directly into sample collection containers. Depending on "mouth" 

size of the bottle a funnel may be necessary. 

Equipment is decontaminated after each use to minimize cross 

contamination between samples. A decontamination station is set 

up outside of a Wilding prior to beginning sampling in that 0 
c-2-11 



C07890010526 Date: December 15, 1987 
Revision No. 1 
Appendix C 

0 building. Polyethylene sheeting forms the base of the 

I decontamination area, which includes a detergent wash, tap water 

rinse, methanol rinse, distilled water rinse, and drying area. 

, The equipment is washed by brush with an alkaline detergent, 

rinsed with tap water, rinsed with methanol, rinsed with 

distilled water, and dried with paper towels. Spent 

decontamination solutions and rinse waters are containerized and 

stored at the Rocky Flats site. The waste solutions are treated 

onsite by Rockwell in their process waste system. The paper 

towels used for drying decontaminated equipment are disposed of 

with the sanitary trash onsite. Appropriate disposal of the 

solutions are determined after review of the sample analysis 

3 . 0  SAMPLE HANDLIN G AND DOCUMENTATIO N 

This section describes procedures for sample handling and docu- 

mentation from sample collection through receipt by the labora- 

tory. Involved are discussions on: 

1. Sample tracking system: 

2. 

3. Sample identification and collection: and, 

4. Documentation and chain-of-custody. 

Organizational structure for sample documentation: 

-le Trackinu System 

A computerized system has been developed that provides Complete 
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0 documentation of sample custody from sample collection through 

receipt of the samples by the laboratory. The system is capable 

of logging daily receipt of samples, recording field details on 

individual samples, and chain-of-custody. 

3.2 Oraanizatiaral Structure f o r  Samle Documentation 

On a daily basis the Sample Coordinator determines the number and 

location of sanples to be collected for that date and assigns 

these tasks and sample numbers to the field sampling crew. The 

Sample Coordinatar specifys proper sampling devices, sample 

container types, and preservation methods consistent with the 

I 

I 

analysis plan f o r  the project. , e  
The field sampling crew leader is responsible for recording 

sampling activitbs in detail in a field logbook and maintaining 

custody of the samples until they are packaged for off-site 

shipment or delivtred to the on-site laboratory for extraction o r  

analysis. Lab personnel enter data into the computer tracking 

system from the field logbooks at the end of each day. The 

sampling crew leader and lab personnel review data input and data 

reports for acaaracy prior to packaging and shipping samples. 

Off-site shipping records are recorded by the lab personnel 

entering data whes necessary. 

I 

I 

, .  1 3.3 0 io '0 

Sample collection follows the methods and procedures described in 

C-2-13 
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Section 3. The specific methods and equipment used are different 

for each type of sample collected. These methods are subject 

to change if additional information on the waste streams or 

possible sampling access becomes available. The decision to 

change sampling methods or analyses is made by the Sample 

Coordinator or field crew leader. 

To protect sampling and laboratory personnel from potential 

exposure to possible hazardous or radioactive contaminants, all 

samples are decontaminated prior to packaging. After each sample 

is collected, sample containers are washed on the exterior with a 

detergent, rinsed with tap water, and dried with paper towels. 

Decontamination solutions and rinse waters are containerized and 

stored with the equipment decontamination solutions. These solu- 

tions are disposed by Rockwell International in the process waste 

treatment system. 

0 

The data and time of collection and the sampler's initials are be 

entered on a preprinted bottle label that contains the following 

information: 

1. 

2 .  

3 .  

4 .  

5. 

6 .  

The site name: 

A unique sample identification number: 

Laboratory destination: 

Matrix: 

Analyses requested: and 

Time of sample collection. 
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0 A l l  of this information is entered into the sampler's notebook, 

along with the chain of custody number. 

3.4 I R a d i o l o a i c a l u  of S amnle S 

Samples from uranium buildings are screened for depleted uranium 

content. Samples from the PSZ area are screened for plutonium 

and americium umtent. The screening is performed prior to 

moving the samples from the point of generation, if the content 

is expected to behigh, or prior to the samples being received at 

the laboratory. A small vial containing 30-50 ml of the sample 

is analyzed using a lithium drifted silicone detector [SI(Li)] 

and a multichanael analyzer. The plutonium concentration is 

determined from the 17.2 keV 1 x-ray photo-peak. The americium 

concentration is determined from the 50 keV photo-peak. Uranium 

concentrations axe determined using either a pancake Geiger- 

Mueller detector and scaler or from the 16.2 keV Thorium L x-ray 

photo-peak on the Si(Li) system. 

0 
I 

I 

3.5 pocumentation and Chain - -  of Cus todv 

Field notebooks provide the means for recording and documenting 

all data collectiw activities performed at a site. As such, en- 

tries is as desriptive and detailed as possible, so that a 

C-2-15 
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0 particular situation may be reconstructed without reliance on the 
collector I s memo-. 

Field notebooks are bound, with consecutively numbered pages. 

Each project 

manager . 
notebook is identified by a number assigned by the 

The cover of the notebook contains the following information: 

o 

o Book number: 

o Project name; 

o Start date; and, 

o End date. 

Person or organization to whom the book is assigned; 

0 A t  the beginning of the field investigation entry, the following 

information is recorded: 

o The date and start time; 

o All field personnel present; 

o Level of personal protection used on-site; and, 

o The signature of the person making the entry. 

All field measurements made and a description of the samples 

collected is recorded. All entries are made in pen: no erasures 

i s  permitted. If an incorrect entry is made, the data is crossed 

out with a single strike mark and initialed. Entries are 

organized into easily understandable tables where possible. Any 

significant obsermtions is also be recorded. a 
C-2-16 
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0 A t  each stationwhere a sample is collected or a measurement 

made, is 

recorded. All equipment used to make measurements is also 

identified by preassigned equipment numbers and calibration of 

that equipment documented. ~ l l  equipment is calibrated per the 

equipment instructions. The equipment used to collect samples is 

noted, along with other information related to the sample effort, 

such as: 

a detailed description of the location of the stations 

o The time of sampling; 

o Sample description; 

o 

o Number andvolume of containers. 

Detailed information on the sampling procedure used; 

Sample numbers are assigned prior to sampling. Duplicates, which 

receive separate sample number, are noted under sample 

description. 

0 

The day before saqle collection, the Sample coordinator or his 

designee contactsthe data management person at the on-site lab 

and lists the smples to be taken the following day. The 

sampling crew a m v e s  at the on-site lab the morning of the 

sampling and pi- up bottles, bottle labels, and a chain of 

custody form list- the samples to be collected that day. The 

bottle labels are affixed to the sample bottles after Sample 

collection and hontamination of the outside of the bottles. 

Any changes in samples collected or analyses to be run are 

0 
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indicated on the chain-of-custody form in the field. All changes 

are initiated by a sampling team member. 

0 
After collection, the samples are delivered to the on-site 

laboratory trailers by sampling personnel and logged into the 

computer tracking system by laboratory personnel. The field 

sampling crew leader and laboratory personnel also input 

pertinent field information for unique samples into the tracking 

system. Both of the duplicate chain-of-custody records are 

signed by the field sampling crew leader. The original custody 

record is maintamed at the on-site laboratory. The duplicate 

custody record iS bound in a permanent binder and kept in the 

Sample Coordinator's off ice onsite. 

0 
3 . 6  +q P ' fo o -Sate ' 

Samples destined for off-site shipment are prepared in accordance 

w i t h  U.S.D.O.T. rqlations. All samples collected during the 

sampling program are considered hazardous materials samples and 

are handled accordingly. 

If the material in the sample is known or can be accurately 

identified, it is packaged, marked, labeled, and shipped 

according to thespeclfic instructions for that material, as 

detailed in the BI.S.D.0.T. Hazardous Materials Table 49 CFR 

172 . 101 . 
0 For samples of bezardous substances of unknown content, the 
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appropriate transportation category is selected through a process 

of elimination from the attached Table C-2-2. While it is 

probable that most unknown hazardous materials samples collected 

w i l l  not contain radioactive materials or "Poison An materials, 

it is essential that the following gradient hierarchy be 

considered. 

0 

If radiation survey instruments demonstrate, or reasonable 

probability exists, that the unknown hazardous sample is 

radioactive, the appropriate U.S.D.O.T. shipping regulations for 

"radioactive materials" must be followed. If radioactive 

material is eliminated, it must then be considered that the 

sample contains "Poison A" materials. U.S.D.O.T. defines lnPoison 

A" as an extremely dangerous poisonous gas or liquid or such a 

nature that a veq small amount of gas, or vapor of  the liquid, 

is dangerous to life. Most "Poison A" materials are gases and 

would not be found in glass or drum-like containers. Based upon 

information available, a judgment must be made whether a sample 

from a closed container is a nPoison A." 

If "Poison A" is eliminated as a shipment category, the next two 

classifications are 8eflammablen or "nonflammable" gases. Since 

an open container is not expected to contain a significant amount 

of gas, nflammableliquid" is the next applicable category. With 

the elimination of "radioactive materials" , "Poison A" 8 

L- 

"flammable gas", and "nonflammable gas", the sample can be 

1. 
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U.S.D.O.T. HAZARDOUS MATWIAIS CLASSIFICATION (40 CFR 173.2) 
LIS!l!BD IN ORDER TO DESCENDING HAZARD 

1. 

2 ,  

3 .  

4 .  

5. 

6. 

7 ,  

8.  

9. 

10 . 
11 . 
12 . 
13. 

14 . 
15 . 
16  . 

Radioactive mterial 

Poison A 

Flammable Gas 

Nonf lammable Gas 

Flammable Liquid 

Oxidizer 

Flammable Solid 

Corrosive Material (Liquid) 

Poison B 

Corrosive Material (Solid) 

Irritating Material 

Combustible Liquid (in containers having capacities exceed- 
ing 110 gallms) 

ORM-B (other regulated materials - Series B) 
OM-A (other regulated materials - Series A) 

Combustible Liquid (in containers having capacities of 110 
gallons or lms) 

ORM-E (otherregulated materials - Series E) 
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I classified as lgflammable liquid" and shipped accordingly. These 

procedures also suffice for shipping any other samples classified 

below flammable liquids in the U.S.D.O.T. classification table. 

For samples containing unknown material, other classifications 

listed below flammable liquid are generally not considered. In 

order to eliminate classifications which appear below flammable 

liquid, a flashpoint test is required. Flashpoint testing is 

I 

I 

I 

I impractical and possibly dangerous. 

Thus, unless the sample is known absolutely to be a material or 

have a classification which is classified below flammable liquid, 
~ 

it is considered a flammable liquid and shipped as such. 

Applying the wo$ *lflammable liquid" to a sample does not Y 0 
I 

necessarily mean that it is in fact flammable or liquid. Rather, 

l it prescribes the class of packaging to be used pursuant to 

U.S.D.O.T. regulations. This is permitted under CFR Part 

172.402h. As a matter of practice, all hazardous samples are 

I shipped as flammable liquids unless a higher hazardous materials 

I classification applies. 

The following instructions shall apply for shipment of a 

flammable liquid by cargo carrying aircraft, rail car, or other 

common carrier. 

- Collect thre sample in a glass or polyethylene container 
no larger than 1 6  fluid ounces with a nonmetallic, 
Teflon-lined screw cap. To prevent leakage, fill the 

If an air space I containerrso more than 90 percent full. 
' 0  
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in the sample container would affect sample integrity 
(for example, place that con- 
tainer in a second container to meet the 90 percent 
requirememt . 
Seal the container and place in a 2-mil thick or thicker 
polyethylene bag, one sample per bag. Seal the bag. 

Place thc sealed bag inside metal can and cushion it 
with enough noncombustible, absorbent material (vermicu- 
lite, far example) between the bottom and sides of the 
can and bag to prevent breakage and absorb leakage. 
Pack one bag per can. Use clips, tape or other positive 
means to secure can lid. 

the case of a VOA vial), 

Place onst or more metal cans into a strong outside 
container such as a picnic cooler or a U.S.D.O.T. ap- 

noncombustible, absorbent, cushioning material for sta- 
bility dPring transport. Total sample volume in the 
picnic cooler or fiberboard box shall not exceed ten 
gallons. A separate air bill and shipping declaration 
must be processed for each container or combination of 
containers such that the total sample volume on any air 
bill will not exceed ten gallons. 

proved fiberboard box . Surround cans with 

Include the chain-of-custody record, 
in the outside container. 

properly executed, 

The following instructions shall apply for land shipment of 

sample by car or truck (not by common carrier). 

- The instructions above for flammable liquids shall 
apply 

- Sample containers are firmly secured such that they will 
not bouneh against sides of the vehicle during transit 
or in theevent of an accident. 

- Limit shipments to 1,000 pounds or less. Under 1,000 
pounds, there are no placarding requirements [40 CFFt 
172 . 504 (c) (1) 1. 

Generally, in marting and labeling of samples classified as 

flammable liquids, tse abbreviations only where specified. 

0 
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0 Place the following information on each paint can: 
- Laboratory name and address. 

- nFlammable Liquid, NOS UN1993.@@ The designation "NOSn 
means %at otherwise specified. I@ Use an approved D.O.T. 
label . 

- '@Dangerous When Wet" must be used if the material is 
water reactive . 

Information one 

side of the outside shipping containers. If labeling is placed 

placed on cans shall also be placed on at least 

on more than one side, it must be affixed to all visible sides. 

Wargo Aircraft Only" must be used on all outside shipping 

containers. Print @@Laboratory Samples" and "This End Up" or 

"This Side Up" on top of the outside shipping container. Outside 

containers must also contain the state "Inside packages comply 

with prescribed specifications." Put upward pointing arrows on 

all four sides of tontainers. 

0 

Shipping papers m s t  be provided for shipment of all samples 

(including those land carried by rental or personal car). A 

complete bill of lading and signed certification statement should 

be included. The 3ollowing information should be included on the 

form in the order listed here: 

- "Flammable Liquid, NOS UN1993." 

- Net weight or net volume (weight or volume may be abbre- 
viated) jmt before or just after '@Flammable Liquid, NOS 
UN1993. I) 

- "Limited mantityn (or Ltd. Qty.) . 
- Further &scriptions such as "Laboratory Samples" are 0 allowed if they do not contradict required information. 
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Urdcnown hazardous material samples classified as flammable 

liquids or solids should be transported by rented or common 

carrier truck, railroad, or express overnight package services. 

They should not be transported by any passenger-carrying air 

transport system, 

The Quality Assurance Manager (QAM) is responsible for ensuring 

that the following procedures are implemented during the sampling 

program , 

4-1 SamDle-~mection for Oualitv Assurance 

4.1.1 Trip Blanks 

A full set of sample glassware an plastic containers are filled 

w i t h  laboratory grade water prior to beginning sampling each day, 

taken to the sampling site, and submitted for analysis for all 

parameters listed for the samples collected that day. The pur- 

pose of this s e c t h  is to detect containment contributions from 

the glassware, and/or plastic containers. 

f 

4.1 .2  Field Blanks 

Aqueous field blanh are prepared onsite each day sampling takes 

place. The field blanks are prepared by pouring laboratory 
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e grade water through sampling equipment simulate collection of an 

aqueous sample . Field blanks are collected, filtered, 

containerized, preserved, decontaminated, and shipped as if they 

were enviromentalsamples. One field blank is prepared each day 

for each liquid sample collection method used. Samples are ana- 

lyzed f o r  parameters in the Hazardous Substance List to screen 

for cross contamination during sample collection and handling. 

5.1 . 3 Duplicate Samples 

Ten percent (10%) of the waste stream samples collected are 

sampled twice to provide duplicate samples. The Sample 

Coordinator determines which waste streams will be sampled in 

duplicate and assiqns unique sample numbers to the duplicate sam- 

ples. The duplicates are collected and handled as separate 

Samples, with decontamination of equipment between duplicates. 

The duplicate are nsed as an indicator of the representativeness 

of the sampling and procedure. 
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APPENDIX C-2-A 

HAZARDOUS SUBSTANCE SAMPLES 

Packaging, Marking, Labeling, and Shipping 
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APPENDIX C-2-B 

SHIPPING OF RADIOACTrvE MATERUES 

From: THE XEALTH PHYSICS AND RADIOLOGICAL HANDBOOX 
Bernard Schleien and Michael S. Terpilak 
Nucleon Lectern Associates, Inc., 1984. 0 



S h i p p i n g  of Radioactive lhterials 

lhir chapter ir l n t e n d e d  to be a comprehensive guide to  tbe more 
prominent and bnic rewhtory r e q u i r e m c n t r  for  the safe t r r n s p o r t r t i o n  of 
r a d i o a c t i v e  mwiAl8. 
menta f o r  l i m f u t i o n  of 8CtiVity c o n t e n t  of p8CkAge8r p c k 8 g i n 8 ~  l a b e l i n g ,  
rh ipping  d o c u m a t a t i o n  and control of r a d i a t i o n  and cont81~ ln8t iOn.  

I n f o m a t  ion is i n c l u d e d  on the r h i p p e r r  ' requirr- 

Baric F J l b n C e  a h 0  i 8  I n c l u d e d  on  the handling o f  tr8nSpOrt i n c i d e n t 8  
and emergencies during t h e  tT8nrport of r 8 d i o a c t i v e  sat8riAl8. 

The table# and i l l u r t r a t i o n s  i n  thir chapter are directed tovard t h e  
practical. The r e f e r e n c e 8  l i r t r d  I n  t h e  bibliography are extenalve, and 
rhould  be c o n n l t e d  for a -re detailed d i r c u 8 8 i o n  of the f n f o r u t i o a  in  
t h i r  chapter. A great deal of t h e  basic i n f o r v t i o n  conta ined  h e r e i n  i s  
bared on a Fe&al USDOT t r 8 i n i n g  p u b 1 f c a t i o n  vhich review8 the t r 8 n r p o r t  
r e ~ u l a t l o n r  for r8dioactive arterial. (Pamphlet "A Review of the DOT 
Regula t ion8  for T r 8 o r p o r t a t i o n  of Radioactive Haterial," Revised ?all 
1983) 



Table 12.1 R I g U h t O r y  Organi ta t  ion. And Sources 

Statutory autkr i ty  t o  regulate rafety  In the tranrport o f  radioactive 
materials is vested p r i n c i p a l l y  i n  tvo Federal Agencies - the U.S. Depart- 
ment o f  TrmrportaXion (DOT) and the U.S. Nuclear Regulatory C o ~ i r r l o n  
(NRC). The U.S. h r t a l  Service also ha8 ertablirhed xuhr f o r  certain v e v  
m a l l  u i h b l e  quoUitles o f  r8diO8CtlVe material. 
portation Safety kt of 1974 ("Traarportation Safety Act of  1974", 88 
amended, Public Lr 93-633, 88 Stat .  2156, 49 USC 1808, Jan. 3 ,  1975) and 
ear l ie r  legirlat iarr  (me Department o f  Tranrportatioa bct o f  October 15, 
1967, Public TAU DS.670 Stat. 937, 69 USC 1657) the DOT ir t h e  Federal alency 
ch8rged with the a e r a l l  rerponrlbil i ty to regulate rhipperr and carrirrr of - all types of hatardour materialr in in ters ta te  and foreign co-rce. 
i ts  authority of the Atomic Energy A c t  o f  1951 ("The Atomic Energy Act o f  
1954," as amended. Public  Lav 83-703, 68 Stat. 919, 62-USC Cbpter 23) and 
the Energy Reorg8dzation A c t  of 1974 ("Energy Reorganization Act of  1974," 
as amended, 42 USC S8411, the NRC regulate8 the UII, poarerrion and transfer 
( including transpatat ion) of licenred byproduct , rource and rpecial nuclear 
nut e r i a l .  

Purrurnt t o  the tranr- 

Under 

In certain Weement Stater* ,  the s ta te  regulate8 the Ure, porrerrion 
and intra-state tansportation of byproduct and rource u t e r i a l r  licenred by 
the rtate.  COB. and contract carr ier8  however are exempted fro8 1icenring 
to  the extent thaz they porrerr,  tranrport or atore licenred u t e r i a l  
delivered by a f lunsee for  trrnsport. 
l icat ive  authority to regulate tranrport of  radioactive materials, the WRC 
and DOT have accorplirhed a written Memorandum of Underatanding, ("h.anr- 
portation of  b d h c t i v e  Materialrs Memorandum of Underrturding", Peder81 
Register, (44 F'B 386901, July 2, 19791, intended to avoid duplicative e f for t  
and conflicts. 

becaure of the overhpping rad dup- 

Table 12.1. Sources o f  Federal Reguhtions 
Transportation of Radioactive ~ t e r i a l r  

Title 49 Departme of Transportation's Blsardous J4aterials Regulationr, (49 
CFIL Pan 100-77 "Hazardour Regulations" o f  the US Deprrtment o f  
Iranspaocation, Revired as of  Oct. 1) 
Parts l80-177 and 178-179. 

?hln He8dlngr 

b9 CFR to6 - 
49 Cn 107 - 
49 CF'R 171 - 

Rulemaking Procedures 
Hazardous Haterials Program Procedure8 
General Infomation, Regulations and 
Definitions 

*Stater vhirb have entered into an a8reement vith the NRC pursuant to  
Section 274 of ck Atomic &aery Act of 1954, as amended, under vbich the NRC 
has rellnquishedto ruch Stater  the 88 jor i ty  o f  i t s  regulator7 autborlty over 
rource, byprodact. and rpecial nuclear ~ t e r i a l s  i n  quantities not ruf f i c iea t  
to form a c r i t i c d  maso. 

, 



Table 12.1. Sources  of  Federal  Regul&tlonr 
T r a n s p o r t a t i o n  of Radioact ive  hterirlr 
(con t i nu e d 1 

49 CFR 172 - 
49 CFR In - 
49 CFR 174 - 
69 c n  135 - 
49 CFR 176 - 
49 C R  1n - 
49 c n  138 - 

R 8 2 8 r d O U S  )(.terirh Table 8nd 8.28rd0~8 
Materials b ~ n i t r t i o n s  Re8ulrt lonr  
ShIpperr -Clnetr l  Requirement8 f o r  Shipments 

Carriage by R a i l  
Carriage b9 Aircraft 
Carriage by Vessel 
Carr iage  by Publ ic  Highway 
Shipping Container  Specif  l c a t i o n r  

8nd P8Ck&g$ngS 

~ 

Title 10 U.S. Nuclear Regulatory CommI8rion (10 CFR Part  71, "Packa8ing and 
Transportr t lon of hd io8ct ive  Material." Revired amully &8 o f  J8au8ry 1) 

10 CFR If - Packrging and Transportat ion of  kdio8ctloe Material 

Tit le  3 9  Portal SIwice (US P o r t a l  Sewice P u b l i c r t i o n  Ib. 6, Dac. 1975 
"Radioactive M a t e r i a l ,  a8 amended by US Po8trf  

B u l l r t i n r  June 30, 1983, p88eS 2-5.) 

Domestic M a i l  h n u l ,  U. S. POSt81 Service Regulations, P a r t  120. 
(Portal I e g u l a t i o o r  for  t ranspor t  o f  h d i o a c t i r r  Matter 8re 
p u b l i r h d  i n  U.S. P o r t a l  Sewlee Publ ic8 t ion  16, December 197s and 
I n  the E.S. P o s t a l  Manual and I n  the U.S. Portal  Manurl.) 



Table 12.2 Definition of Ridioactive Haterial 

For purposes of transportation, r8dlO8CtiVe materials h8ving a rpecific 
activity not extrding two nanoturies per gram (0.002 UCi/gm) m e  not rubject 
to regulation in tranrportatioa. 
vhich rpplirs only to transportation. 
8nd porrersion, such mterials 
an Agreement State. 

This i r ,  however, a "de minims" l e v e l  
for purposes of licenrins during use 

s t i l l  be subject to  regUl8tiOn by NRC or 

S8fety durins the trrnsport of r8dlO8CtlVe material i s  achieved 
rincipally by the use of proper packaging, consldering the type,  quantity 

:ad f o m  of the material, and by limitation of the l e v e l  o f  r8diation from 
the uterial. 
controlr. 
lhit8tion vlthin the p8chg.o the following factors mst therefore be con- 
ridered : 

)bCt less reliance is placed on operational or carriers 
In ertdllrhiag the proper type of packaging and activity content 

a. 
b. the quautlty of radioactivity; and 
c. 

the -of  material, e.g.,  the radionuclide; 

the -of the material, e.g.,  whether in: 
1. Special form; o r  
2. Norrrl (non-special) form. 

Special Fom .ad Norm81 F o m  of radioretlve mterla1 are iflustrated in 
Figure 12.1. 

After considering the cupc, guantity, rnd e of the radioactive 
D&t@ri8l, the appmprlate packaging and timitationof the aetlvity content of  
mch packaging can then be established. Packaging types generally fall 

~~ 

within one of the follovlng broad types: 

Type A (Figure 12.2) 
Type B (Figure 12.2) 
trcepted or mmv 
Strong Tight 



Table 12.4 AlfA2 System f o r  L i m i t i n g  Package Act ivi ty  Content 

P r i o r  t o  July 1983, t h e  r e g u l a t i o n s  u t i l i z e d  a "traa8port group" r y s t e r  
t o  e r t a b l i r h  ectivity c o n t e n t  limits of packages. 
rrdlonuel ide  w88 r u l g n e d  to one of reven t r a n s p o r t  groupr. 
llmlt of  that material In normal form V8S the l i m i t  for  the $roup, v h i c h  v88 
bared on the . oa t  radioactive member of t h e  group. 
u t e r i a l r ,  the Type A limit war the same for all nuclide8 - 20 Curler. 
After t h e  A fA2 rpcem each r a d i o n u c l i d e  is 8SsIgned an AI and A value.  

that nucl ide  In rpcial fom. 

(devicer) and lor rpecific activity ( L a )  materials. Quantifier r x c e e d i q  
AI or  A are Type 1. 
c o m a  h i d e s .  

Under the old ryscem, e8ch 
I he  . C t f V i t y  

For 8peCial form 

Ihe 
A limit, baled oa external r 8 d i 8 t i O n  COnSlder8tiOn8 is the type f limit for 

1 i . i ~  in Type A p r l u g i n g ,  when in n8-1 fom. 
The A l iPitr based on r8dlotoxlc lc~ ,  18 i t s  

The Valuer are used t o  
derive limftr f o r  excepted ( Z i d t e d )  quantities, 

The table  below l ists  typical Al/% limit8 for reveral 

Symbol of  t l e r e n t  and A (Ci) A (Ci) 
Radioauclldc El emenc Numb e r (Spec~al Ford ( N o A l  Fom) 

l4C 

99ncl 

13ic8 

23SU 

226h 

2Oln 

3ss 
6oco 

9 0 ~ r  
24 lk 

23 gR1 

lP2rr 

Carbon (6) 

ce8ium (ss) 
Holybdenua (42) 

Uranium (92) 

Radium (88) 

Lead (82) 

Plutonium (94) 

S u l f u r  ( 16) 

Cobalt (27) 

Strontium (38)  

Americium (95) 

Iridium (77) 

1000 

30 

100 

100 

10 

20 

2 

1000 

7 

10 

8 

20 

60 

10 

20 

0.2 

0. os 
20 

0.002 

60 

7 

0.4 

0.008 

10 



' 0  Table 12.5 Typer of Pactuging 

F i g u r e  12.2 ir 10 i l lurtrr t ion of "Typical v p e  A Packaging Schemer." 
Type A packaging i m  t h a t  which lsurt be derigned i n  r c c o r d a n c e  v i t h  t h e  
a p p l i c a b l e  g e n e r a l  packaging requirement8 a# p r e r c r i b e d  i n  t h e  r e g u 1 a t i o n r  
(Sections 173.24, 173.411, 173.4121, and which 1l8t be 8dequate t o  prevent  
t h e  l o r 8  or d i r p e t u l  o f  i t a  radiocrct ive  content8 and t o  uiata in  it8 
t a d f a t i o n  r h i e l d w  p r o p e r t i e s  i f  t h e  p a c h g e  l a  s u b j e c t e d  to a o ~ l  con- 
df  cion8 o f  t r a n r p r t  . 
formance c r i ter ia to  rlmulate n o m 1  and rough h a n d l i n g  e o n d i t i o n r  o f  
t r a n r p o r t .  Typical ly ,  the Type A packaging p r e s c r i b e d  i n  t h e  regul~t ions  ir  
t h e  perfommace-bred DOT Spec. 7A (Section 178.350) Type A g e n e r a l  p a c b g f n g  
for  v h i c h  each #hipper mrt lvtu h i 8  own 1area8ment 8nd cerc i f iot ion o f  t h e  
p a r t i c u l a r  packam derign againat t h e  perforoance requirements .  
r e g u l a t o r y  f r a a e e k ,  t h e r e f o r e ,  provider  f o r  the u8e of T&e A p r c l u g i a g  
v i t h o u t  prior r p u l f i c  approval by o f  the p a c b g e  d e r l g n r  v i r  t h e  ure of 
DOT Spec. 7A p e r f m n c e  s p e c i f i c a t i o n r .  Addltlouall~, f o r e i g a - u d e  Type A 
p a c h g e r  are rcce?trble internatioa8lly, provided they are 10 marked 88 me 
A and comply v i t b t h e  requiremenfa of  t h e  country o f  origin. 

The r e g u l a t i o n r  p r e r c r i b e  (Section 1 7 3 . ' w { h e  per-  

The 

It ahould b e  
n o t e d  t h a t  t h e  rblpper o f  each Spec. 7A I8 r e q u i r e d  to v i a t a i n  on f i l e  
for at leaat one year after t h e  latrrt rhipment, and be prepared to p r o v i d e  
t o  DOT r complete certification and rupporting rafety an&& demonitrat ing 
t h a t  the c o n 8 t ~ U i o n  method#. packaging derltn, urd uteri818 of con8truc- 
t i o n  are i n  corpltance v i t h  t h e  r p e c i f i c r t i o a  (ree S e c t i o n  173.115). 
i n f o r m t i o n  in tM. f i l e  muat r h o v ,  through any of the methods given %n 
Section 173.461, that a l l  t h e  requirements of  S e c t i o n 8  173.24, 173.463 and 
173.465 are met. The f i l e  murt alro relate t h e  contentr of  the prcluge(r)  
b e i n g  shipped to t h e  contents vhich were ured for  te8ting purporer. 

The 

t r c e p t  f o r  A limited number of r p e c i f i c a t i o n  Type E p r c l u g i n g r  (e.#., 
DOT-6M) descr ibed i n  t h e  DOT regulationr, 811 Type B p a c b g e  design8 r e q u i r e  
PRIOR APPROVAL of the U.S. Nuclear  Rcmlatory C o d r a i o a  o r  Department o f  
Energy (DOE). (be S e c t i o n  173.671 f o r  standard requirements and c o n d i t i o n 8  
p e r t a i n i n g  to  NRC approved packager  and S e c t i o n  173.7 for DOL c e r t i f i e d  
pACkage8 ) 

"Type 2) Pacbger," "ltighvay Route Control led Quantitier ," and "Firrile 
R . d i o a c t l v e  )Irterlalr" p r e s e n t  more unusual and r p e c i f i c  p r o b l e r ,  f o r  
packaging and carrier ' 8  o p e r a t i o n a l  concrola. 
8 d d f c i o n a l l y  c o a r o l l e d  by t h e  r p e c i f i c  peckaging 8tAnd8rd8 a# promulgated by 
the Nuclear Replatory Conrirrion in T i t l e  10 CFR P r r t  71. O p e r a t i o n a l  and 
adminirtrrtive rrguiremeatr for  "highway route  c o n t r o l l e d  q u a n t i t i r r "  
( formerly c 8 l l e d  " large  q u a n t l t i e r " )  are p r e r c r i b e d  la 173.403 and 177.825. 

There materiala are 



v p e  B Patluglag (mer Figure  I t . 2 ) 8  must =et the t e n e r a 1  packaging 
requirements and an o f  the performance standards for  Type A pacbges. 
a d d i t i o n ,  it must . t t h s t a n d  c e r t a i n  s e r i o u s  a c c i d e n t  damage test c o n d i t i o n s .  
Aftor the test#, there must be only limited 1088 of s h i e l d i n 8  c a p a b i l i t y  and 
o r s e n t i a l l y  no l o s s  of containment. 
package designer  mst use t o  assess type 1) p r c h g i n g  a g 8 i n 8 t  t h e s e  
empirically establlshed a c c i d e n t  d8818ge test c o n d i t i o n r  o f  t r a n s p o r t  are 
prescribed i n  the kc lear  Regulatory C o ~ i s r l o n  r e g u l a t i o n s  (10 CPR 71.73) 
and include the fot loving:  

I n  

The perfo-nce criteria which the 

1. A 3 0 - f o e  free drop onto an unyielding s u r f a c e .  

2. A puncture test which i s  a f ree  drop (Over 40 i n c h e s )  onto a 
six-inch diameter s teel  pin. 

3. T h e m 1  exposure at  1,475.F f o r  30 minutes. 

4 .  Water i m e r s i o n  a t  3 ft. depth f o r  r i g h t  hours (for firrile 
mter iat  packaping only)  

5. Water i m r s i o n  a t  50 ft. f o r  e i g h t  hours. 

Table 12.6 Limited Q u a n t l t l e s 8  fn8truPentS and Articles 

The A and 9 v a l u e s  a r e  a h 0  used 8s a basis f o r  d e f i n i n g  the pacbge 
q u a n t i t y  l h s  fnr limited quantities and both the iter and pacL.8e limits 
for r a d i o a c t i v e  irrtrumentr and a r t i c h s 8  as i l h m r a t e d  below. 
containing utrrirlr w i t h i n  there q u a n t i t y  l imits are excepted from some of 
the  r e q u i r e m n t r  d i c h  apply to  Type A packages- 'here e x c e p t i o n s  i n c l u d e  
pot baving t o  p r a f d e  s p e c i f i c a t i o n  pack.ging, r h i p p i n t  papers, cerrifica- 
t i o n ,  marking o r  l a b e l i n g .  However, there a r e  number of c o n d i t i o n s  which 
the limited quantity, instrument or art ic le  N S f  met. They inc lude:  

Pacluses 

1. 

2. 

3. 

4. 

5. 

6. 

& t i v i e  l u e s  per package and, if appropriate ,  per inrtmment or 
rrtlclr; 

The ~ t r r i a l 8  lU8t be packed i n  ICron8, t i g h t  paChge8 t h a t  vi11 
not leak E of the r a d i o a c t i v e  ~ t e r i a l  during c o n d l t i o n r  nom117 
incidea to t r a n r p o r t a r i o n ;  

The r r l t r t i o n  level  at my p o i n t  on the e x t e r n a l  r u t f a c e  of the 
p a e l u p c a n n o t  exceed 0.5 millirem per bour; 

The earernal s u r f a c e  of  t h e  pacbue =st be free of r i g n i f l c a n t  
remw&e c o n t a a i m t i o n ;  

For iarruol.nts or articles, t h e  r r d i a t i o n  level at  4 inches from 
any paaat 01) the  s u r f a c e  of the u n p a c t g e d  instrument or article 
may me exceed 10 oillirea per bour; and 

A prewribed d e s c r i p t i o n  of tbe Contents on a document whicb i s  la 
or o. a packale or forwarded vith it. 



Table 12.6 

Limited Quantities, Instrument8 8nd Articles (continued) 

I 

Materials re of Content+ I/  

Special form 

Other form 

-Ids 

Trit iated water 
0.1 CVtiter 
0.1 Ci to 1.0 Ci/l > I .O Ci/Ii tcr 

Other liquids 

Instruments and Articles 

I /  Podcage limits 
rnstrument 
ond article limits- 

I O'*A I 

I Oo2A2 A2 

- 0 

c 0 

c - 
I 0 - 3 ~ ~  lO'lA2 

Pockage limits 

0 
Special form 

Other forms 

1,OOO curies 
100 curies 

I curie 

200 curies 

I O'2A I 

I Oo2A2 

I O - ~ A ~  

26 curies 

IO-3~ 

- 1/ For mlxture af radionuclides see Section 173.633(b). 

2/ V8h.S 8lSo 8pp19 to tritlU8 in 8CtfV8t.d hm&nOUS paint and 
tritium absorbed on rolld carrler8. 

Refer to Secrtons 173.421 throusb 173.626 for the complete rrquirrnrntr 
pertaialq to these materials. 

Ilhe U.S. Porul Sewice h8s revised It8 rules (U.S. Port81 Senrice 
Publication No. 6. Dec. 1975 as amended June 30, 1983.) for uilrble r8dfo- 
active materials. Tbe 8 a i h b l e  amount8 of material are a w  (rlnce ~ u l 7  1983) 
one-tenth the wahs listed 8bove. 
luffable materidsand the Postal Reguf8tionr should be consulted for 
complete speclflcrlons. 

Other 8dditlOn81 restrictions app17 to 

0 



, Table 12.7 Low Specific Activity (LSA) Haterials 

The levels of radioactive materials paciuging and method8 of limitin8 
activity contents dsring transport, 8s described previously except for the 
"deminimus" definitAon of .002 uCi/gm all have one conmon ch~r8cteristic~ 
..I., linitation by tot81 activity content of the packate. 
extremely important transport classificacion for r8diO8CtiV8 ~terials, ..I., 
"Low Specific Acritrity", or '*LSA*' which is  controlled and limited principally 
on a lpecific rctivftl, e . g . ,  activity per unit of wei8ht basis. 
Eistorically the L Y  category VIS originally developed and premised on a 
basis of inrposina less stringent packaging and shipment requirements on 
t8diO8CtiVe uterirfr deemed to pose much leas risk and uere presumably 
"inherently 8afe". The categorie8 of LSA have generally included 80lid8, 
limited either on the specific 8ctivity b a s i a  or by mme, tritiated vater a d  
eurface eontrminatd objects. 
categories further; i. e. solSda: 

I 

mere i 8  8nothrr 
I 

Looking at the -it rigniflcant of these 

Solid LSA orteri8ls are limited to those in which the activity must be - essentially unifordy distributed 8nd in uhich the estimated average concen- 
tration per gram of material does not exceed: 

1. 

2. 0.009 8i.llicurie of radionuclides, for which the A quantity i s  

3. 

0.0001 millicurie of r8dionuclidcr for which the A2 quantity is not 
more thrr 0.005 Curies; 

more thr 0.05 Curies. but not more than 1 curie; dr 
0 .3  millicurie of  rrdionuclldes for vhich the At quantity is nore 
than 1 orle. 

In the origin1 derivation of LSA limits for solids in the international 
regulations, inhalation of dispersed airborne material vas considered, and 
for modeling pyrpuer it vas assumed that the airborne m8terials at a v 
dusty (10 mg/m 1 toncentration vas inhaled at the breathing rate of 2 m /h 
f o r  a one-hdf h a r  exposure resulting in 8 10 mg uptake. tittle reliance 
vas placed therefure on pachging requframeatr per 8.. b r e  recently, the 
modelizq and asr\nptionr for solid LSA materials have been under extensive 
reexamination by W as vel1 88 DOT/NRC. It i s  anticipated th8t in the 
future proposed clun8es to LSA requirements vi11 be published, a i n d  
principally 8t enablirhiag more realistic .ode18 80 88 to COatrOl hazard$ of 
beta-emitting 888811 as Cam8-rmitting 88teri8lS. It is likely that future 
regulations for ISA may include limlt8tions on 8ctivity of such uterials in 
pacluges, as wlf as more precise packging prescriptions. 

F 

Solid LSA m t e 8  Include 8 very vide range of fuel CYCha industrial and 
lnstitutlon81 v u r s ;  contributing a major portion of the uteriah vbicb 8x8 
trrn8ported from uaste gener8tor facilities to  the C-erCi81 10u level vast8 
burial  sites. 

Shipment ltequir-nts for LSA !fa teri.18 

Under the 
for LSA materials depend upon the type of vehicle involved in the rhipwnt: 

o 
The first r e h o d ,  "nonexclusive uoe" transportatioa, requires that the 

regulations in 49 CFRD the specific rhipment requirements 

#onudusive ure shipments - "essentially Type A pacfuger" 
0 

uteri81 be truported i n  essentially a Type A p8ckqe. "E88ef~ti8fl~ a Typo 



I 0 A" package meanr a pckale that murt rumfive the phyrlcal t e r t r ,  mch as the 
drop and comprerrla test# for ripe A PacbgeS - but vhich ir expected from 
some of the 8eaeralType A requirementi. 
found I n  Section 173.465. 
derign requirements. their  integrity rust be equal to  a Type A. 

me actual  test requirements are 
Although the packager are excepted from certain 

o Exclusive use - "rtronu, t i g h t  package" 

LSA materia18 a i c h  are transported by conveyurces assigned f o r  the 
"exclusive use" of the  conrignor may be shipped I n  packager t h 8 t  are o f  less 
rigorous construe-n. Users of t h e  e x c h s i v e  use provirion MUST ENSURE that 
there vi11 be 80 l n d i n g  or unloadin$ of the r r t e r i a l  except under the 
direction of the easignee or conrignor. 
unloading, plur the requirement that the material be i n  exclurive use, ufely 
allwr the exceptioa from certain Pack8iiW t e r t  requirements. Exclusive use 
LSA, therefore, l s a l l w e d  t o  be made i n  the ro-called u 8 t r O t r g r  tight 

The l imitation on loading and 

package . " 
There are noqecific t e s t  requiremenca for the rtrmg, t i g h t  pacluges. 

Bowever, a performm c r i t e r i a  must be met - there can be no release of 
radioactive contern during transportation and like m y  other package o f  
hazardous material. the requirements of Section 173.26 u s e  be me. 
U t e r i a h  vhich 8x9 consigned as exchr ive  use LSA rhipnncr MUST have the 
packages u r l u d  aWioact ive  LSA." 
transported HUST be plac8rded w i t h  the ~IOACIIVL )UIERUL placard. 

And the  vehicle on vhich they are being 

Certified rpPe A h t k . g e 8  for LSA 

f l r  &enerd, qprW81 Of me A Pacb8e de82&nS, by 8 rrg~htory 8gmCy 
i s  not uruallp rrpired. 
material l a  more frequently -de I n  designs coofoming to  DOT Specification 
7A. 
of  the regulations. 
t o  maintain d o c ~ m a t 8 t i O n  of the resul tr  of their  mfety malyres of  the 
derign againrt thr reguhtorry cr i ter ia .  

'Ihelrhipment of 'Fyge A qumtit ier  o f  r8diO8CtiVe 

This speciflotion i s  based rolely on the perforrracr t e r t  requirements 
Shipperr u t i l i z i n g  such pacluglngs are hovever required 

A major exemion t o  the above iavolver rhipmentr bt USNRC licrnreer o f  - LSA uter i818  in pclugrr vherein the activity excerdr ;Type A quaatitz. 
Ordinari ly,  under001 r r ~ u l a t 2 o n r ,  LSA u t e r i a l r  are ~t 1Wc.d oafy 00 t h e  
baslg of rpecif lcactivity of the u t e r l a l ,  and not 611 tota l  package- 
activity.  Bweva. due to the prwirionr of 10 CTB Part 71, the shipment of 
LSA i n  packa~tr *re the quant i ty  exceeds me A requires the use o f  
cer t i f i ed  Type A ~ c l u g i n g .  This certif ication I s  obtained by submittal o f  
an application .tdcb addresser the  rrrultr of the evaluation of the package 
againrt the Type A condition., e.& n o m 1  conditions of transport. 
fffectively tberdbre, Type B auantitier of LSA u t e r i 8 1  are required to be 
i n  NRC-certifldqpe A paclugings.  
fuel cycle vaste.hipment considerationr. 
dozen ruch rJlpe Adesigru f o r  LSA shipments. 
D i r e c t o ~  of c u d f i e d  packager. (NUREG-0383 uDirectory o f  Cert i f icates  o f  
Coopfiance for Ll toact ive  W t e r i a l  P8ck.gIngr~"  revised ~ 1 ~ w 1 1 7  in  three 
volumes). 
(re. F i e r e  12.2). but are  not required to be subjected to the Type B tests .  

This e%CeptIOn i s  exttemely Important to 
Tbe NRC has certif ied revera1 

These are listed in tbe hiC 

They a h  are rimilar  i n  design and appearaocer to Type B packages 

. 



Table 12.8 Fl88ilr  k d i o a c t i v e  Xatet ia lr  

I n  r d d i t i ~ ~  to  consideration8 for the radioactivity content, a 8hipper 
of  rrdlorctive l r t 8 r i a h  Which 8re 8180 f f 8 8 i h *  1.8.. c 8 p 8 b h  Of SUrC8inin( 
a nuclear chainreaction, such 88 enriched uranium, plutonium, or U-233; must 
take account i n  the packaging d 8 8 i p  Certain additional requitrunts  vhich 
are intended t o  ensure against r C C l d m t 8 1  nuclear cri t ical i ty durins trans- 
port of the uCori81. 

p&ch#e d 8 8 i p %  Only 8 few nm Specification" p 8 C b g 8 8  f O t  f i 8 8 i h  tadio- 
active u t e r i a t  are l i r t e d  i n  69 Cm, e * # * #  Wf-6L. DOT-6M. and Dot 2OPF. 
Other designs d i c h  have been specifically 8pprOved and c e r t i f i e d  by WRC are 
l irted i n  the lpc Directory of Certified Packager .  (NvAfC-0383 "Directory of 
C 8 r t i f i C 8 t 8 8  Of Cwli8nCe f O r  lLdi08ctive hter i .1  ?8Cka8hBr" revired 
annually i n  t h m  oolume8). For parpore8 of control of mrcle8r 8afety d u r i q  
transport, ercbde8igll i 8  888lgn8d 8 " f i S 8 i h  Cf.88" nuder of  1 ,  2, or 3, 
which i s  an in&c8tion o f  tbe degree of coatrol  t o  be rxercired during traar- 

the Table below. 

8peCifiC Cri ter ia  8nd r8qUIr88entS are rddrerred 
i n  DOT and NRC R g ~ h t i O n S .  M8-e 88 i n  t h e  Cam8 O f  vp8 1) na-fI88il. 

port t o  8 8 8 U r 8  WCl88r 88fetp Of the rh ipaent .  n e S 8  C O I & t r O l 8  8r8 l irted in 

Table 12.8 
Sbdpment Control8 f o r  ? l s r i l e  Radioactive W t r r i a l s  

(Section 173.655) 
~ ~- ~ 

1.  F i 8 8 i l 8  k s  I - Packager u t  be tranrported i n  unl i i i ted  numberr 
(Iranrpon Indexiis based only on extern81 radiation levels). 
F f S 8 i h  a 8 8  11 - Number Of PaCkrgeS listed by Jggreg8te U X i M  O f  
transport indexes of SO (50 W i t  tule ) .  
transport index of 10. Transport index .hall be bared on c r i t i c a l i t y  or 
eXtem81 a d l a t i o n  level b a s i s .  whichever i s  most re8trict ive.  
r i S 8 i h  a 8 8 S  111 - Shipments Of pack8888 Which do not M e t  the require- 
ments of Pisrile Class I or 21. 
bemeen &e 8hiDDer and C8rrfer. 

2. 
NO 8ingle package m y  exceed a 

3. 
Controlled by rpeeif ic  arrangement8 

(See Seetion 173.457(b)). 

' Fyposure race mrcF/h a t  three feet from eXtern.1 surface o f  p8ckage. 

Table 12.9 k d i a t i o n  LiPitr 

Ihe regubtionr set limits On the extern81 radirtioa on p8ckage8 .ad in 
80m Cas88 011 the vehicles tr8n8pOrtlnt t8diO8CtiVe 88terf.18 p a C k g 8 8 .  
These l imitr,vhicb depend upon whether the pacluger are tran8pott8d a8 
aon-exclusiveoae (mixed freigbt)  or 88 exclusive 08.. are listed brlw: 

Table 12.9 Radiation h V d  IAmIt8 (173.601) 

Paelcares Trragorted & Non-trclurive ore: 
M Surf-: 200 8rem/hour 
At 1 moll from package rurface: 10 rrem/hr. 

Pack8ges Tramsorted A8 &clurive 088 
At pat- rurface: 

At 2 mmrr (6.6 ft.) fro8 la teral  rurfaces of  vehicle: 10 mredhour 
Xa oca#d area of  vehicle: 
u outer murfaces o f  transport vehicle: 

1000 r r d h o u r  ( in  Cl08.d tranrport vehicle only) 
200 u . r / h o u t  (un open vehicle) 

2 rreolbour 
200 mtn/hour. 

~ ~~ 

Table 12. IO Contartnation Liaf t r  (173.663) 



Table 12.16 Removable bternal Radioactive contamination ti8itr 
Re.ovab le Ext etnal k d  iorc t ive Contaminat ion Limit 8 

Conramimt 

I4axl.ua 
pemissible limits 

uCi/cm 2 dpmla2 

Beta-ga- aittiq radionuclides; all 
radionuclides vith half-lives less than 
ten days; naturd uranium; natural 
thorium; urani-235; uranium-238; 
t horium-232; t hoium-2 2 8 end t hor ium- 
230 vhen contalrd in ores or phyriC81 
concentrates 22 

A l l  other alpha edttfng radionuclides 1 d  2.2 

In applyin8 the limits of this table and the assessment o f  the surface 

AVer8l)ing of wipe 

cont.ninatioa of a package, sufficient aearurements (viper) murt be taken in 
the most approprire location of  a package surface so as to yield a represen- 
tatfV8 assessment of rhe non-fixed contamination2~eve~s. 
samples MY be d a r  only within any given 300 em area that ir vlped. 
pac&ges transported as exclusive use e the removable contamination should not 
exceed ten times the levels prescribed here. 
tr.nsport prcluga with these higher units mst be surveyed after use. 
Before release f a  other use,  the vehicle must not be returned to  service 
until the non-fld contamrnation levels meet the above lialts. 

For 

Each transport vehicle ured to 

Table 12.11 Comnicationr Requirements 

The reylrtlas contaln a number of "communications" requirements which 
are Intended to mnvey certain hazard characteristic infomation to package 
handlers, carrier personnel, receivers. and the general public. These 
requirements iocbde varning labels , vehic le  placarding, and shipping paper 
descriptions. 

Warning Labels (372.403) 
E.ch package of radioactive material, unless excepted, must be labeled 

oa tu0 opposite-ddes. vith a distinctive warning label. 
label types beam the unique trefoil symbol (Fiwre 12.3). The label alerts 
perrons that the Backage contains radioactive uteriah and that the package 
m y  require speclrl handling. 
indicates that C b  external r8diatiOn level 18 1oV a d  00 special handling 18 
required. If t fr  upper half of the label Is  ello ow, the prclu8e u y  have an 
extern81 radiatb level or f irsile properties requiring conrideration during 
trsnsportation. If the package bears a yellow label vlth three rtriper, the 
transport vehkt mst be placarded RADIOACTIVE. Placarding ir dircursed in 
more detail belam. The criteria which the shipper must conrider in choosing 
the appropriate hbel are listed belov: 

Each of the three 

A label vith an all vhite background color 

Other pa- labelr are lllustrated in figures 12.6 and 12.5. 

A vehicle -8rd i s  shown in figure 12.6 and It8 plrcemenr illurtrrted 
in flaure 42* 7 .  

For 811 -8, vertical b8rs on e8ch label are In red. Each label is 
dimnd-mhaped, four inches on each ride, and has a black solld-line border 
one-fwrtb iabtrw the edae. 
(within the b W  l ine)  Is white for the "I" label. 
"If .nd "ZIP Lbels. 

Ihe backaround color of the uppor b l f  
It is 7ellou for the 



T8ble  12.6 
kdio8ctive Haterial8 Packages L a b e l i n g  Criteria 

S e c t i o n  172.403 

Lab01 
Catego9 

N /A 

a EvDoSure r a t e  an orcdh It three feet from 8 X t 8 m 8 l  s u r f a c e  of prck8ge.  

?by  p8ckagc colulning 8 "Highway Route C o n t r o l l e d  Quantity" (173.4031 m8t 
be l a b e l e d  as Ldioacrivc Y e l l w  - 111. 

T a b l e  12.12 Shipping Papers 

Like 8ny ahipment of regula ted  h8t8rdous m a t e r i a l s  i n  c m e r c e D  each 
rhipment of rd308ctive material R l 8 t  be accompanied by a properly  completed 
8nd 8 h l p p e r - c a i f i e d  rh ipping  p8per (8180 hovn 8s b i l l  o f  lading ,  8 f r  b i l l ,  
cargo manifeit. etc.) 
8rticlesD this rh ipping  p 8 p e r / c e r t i f i c 8 t e  my be  8 s p e c i a l l y  worded notice 
which may be t or on t h e  package ( i . e . ,  packing l i s t ) ,  or 8ep8rrtely aceom- 
p8nying the  8Ypment. 
8 p p l i C 8 b h .  0. .hipping p8pcr8  inc ludes :  

(1) 

For l i m l t r d  q u 8 n c i t i e t  8nd excepted r a d i o 8 c t l v e  

Ihe  81rUntO of i n f O m 8 t i 0 1 !  which mist be inc luded,  8s 

Proper 8bipplng M- from Section 172.101; 

(3)  Ident i f l ra t ion  number (see Section 172.202(r) (3) from Column U, Section 
172. lOlk 

( 4 )  #et q w n t t y  of m8teri81 by w i g h t  or volume 88 8tated la Section8 

not reprdred to 1i.t t h e  weight or volume. I h e  requiromentr of  Section 
172.203CID provide better i n d i c 8 t i o n s  o f  p o t e n t l 8 f  h8r8rd8 and control8 
requ1r.h r)rere requiromontr i n c l u d e  the package conteati 88 u88urod 
la c u r i r u r d  t h e  tr8noport index. A 1 1 8 t i n g  of w i g h t  or v o l w  
8 8 8 8 U r M C O  f o r  r8dioactivr u t O t i 8 l 8  38 USwl17 aoedod 0 0 1 ~  for 
08t.b-g tranrpartrtion chargo8 ; 

mixtorod r~diOWCl id80,  only thooo r8dlonuc l ide8  uhich  corpriro 1% or 
.or0 of* total 8ct iv i ty  in t h e  p8c luge  m8t be l i r tod;  

172.202W(4) 8nd (e). ?Or .o.f r8dlo8CtiV8 Ut8r1818 paCk8g88, I C  $8 

(5) Radloadtde(r) c o n t 8 l n e d  in  p8c luge  (8bbrevi8t lono are 8llaued).  ?or b 



(6) P h y r i c a l  and Qemical f o r 8  of U t e r i a l r  or r t a t e m e n t  that the  u c e r i a l  
l a  "rpecial fud* (if i t  i s  rpeclal fora). A 8 e n e r i c  d e s c r i p t i o n  o f  
materialr r u b  ar p r o t e i n  carbohydrate  e n t p e .  or o r g a n i c  ralt i a  
author ized  i f  exact chemical f o m  is d i f f i c u l t  t o  rpeci fy ;  

(7) Act ivi ty  i n  c r i e s  ( C i ) .  r i l l l c u r i e r  (mCi), or m i e r o e u r i e r  (uCi). If 
the package u a t a i n s  a "Hi8hvay Route C o n t r o l l e d  Quanti ty ,**  tborr vordr 
mat rlro be l o v n  on t h e  8hippin8 paperr; 

( 8 )  

(9) 

Category of BBDIOACTIVE labels applied t o  package; 

Transport  indm of the pack8ge if labeled RADIOACTIVE Yellow-I1 or 
RADIoAcTIVt ~ l ~ - I I I ;  

(IO) The i n f o r m a t l a  required  i n  S e c t i o n  172.203(d)( I ) (vi )  must be i n c l u d e d  
if t h e  rhtp.ar  ir "firrile" rrdioactive u t e r i a l ;  

r h i p p i q  p a p a  if t h e  pachge 1 8  apprwied and certified by the Nuclear  
Regulatory C a i s s i o n  or t h e  Department o f  Energy,  OR is c e r t i f i e d  by 
DOT or  other k t i o n a l  Competent krthority f o r  i n t e r n a t i o n a l  rbipment. 

8ldiAry hatad o f  the u c e r i a l .  

Ihe  re@&tiap, r e q u i r e  t h a t  c e r t a i n  rpecif i c  d e s c r i p t i v e  i n f o m a t i o n  

(11) The i d e n c i f i a r i o n  marking8 rhovo on t h e  package must appear on t h e  

(12) Other i n f o r u t i o n  a8 r e q u i r e d  by t h e  mode o f  t r a n s p o r t a t i o n  o r  rub- 
(See S e c t i o n  172.203). 

murt be included Q rhippinp papers. 
rhipping paper f o m t r  the firrt  three e n t r i e s  o f  the d e r c r i p t i o n  mrt be i n  
a rpeclflc order  (aee above). 
$8 t h e  f u n c t i o n a l  d r s c r i p t i o n  of  the product.  
mrt not confure  a detract from the r e q u i r e d  d e r c r i p t i o a s  o f  the h Z 8 r d O U 8  
uterlalr . 

While there i s  no r p e c i f i c a t i o n  f o r  

Other dercr ipt ive  information is allowed, 8UCh 
Howeverr other i n f o m a t i o n  

Table  12.12 
&at Co-ly Ured Shipping Name8 f o r  Radioac t ive  )I.teriala 

( F r a  Hazardous IUterialS T a b l e r  S e c t i o n  172.101) 

b kdioactlve t!8teri.fr Limited Quant l ty ,  n.o.8. 
k d i o r c t i v e  Material, Inr t rumentsr  & Article8 
kdio8etive h t e r L l r  F i 8 8 1 1 e r  n.0.8. 
Radioac t ive  Material, Lou S p e c i f i c  Activity or LSA, n.0.r. 
R a d i o a c t i v e  llatorbl. S p e c i a l  PO=, n.0.r. 
Radioactive t!8terhlr n.0.8. 
Uranium U e u f l u o r S e ,  Firrile (Containing more than I t  

Uranium E e x a f l u o r a ,  Lou S p e c i f i c  Activity 
0-2351 - 

mS 2 9 1 0  
QN 2911 
ON 2918  
tlw 2912  
mS 2970  
flw 2982  

QN 2977  
ON 2 9 7 8  

%fer to Sectioa B72.101 f o r  ocher proper  r h i p p i n g  names. 
b 

CUnderlined wrdr s re  n o t  p a r t  of the proper r b i p p i q  name. 

0.0.8. wan8 "ne otherwise rpecified." 



Figure 12.1 Rru of  kdlorctlve U8trrl8lr f o r  Tr8aSpOrt 
hom: A Review of the Department of Transportation (DOT) 
k ~ u l ~ t l o n s  For Irrnrport8tion of  ltadloactlve Haterial 
Qumer 1980) 

"spdrl F ~ "  R A M .  (173.403 (2) 8 d  17'3.469 (8)) 

May Present 8 Direct Radiation Hazard if Released From Package, but 
Uttle H M  to Contunination 

"Speckl Form' RAM. May 8e "Natural" Chncteristic, i.a, Massbe 
Solid Metal, ormAcquire6' Through High Integrity Encapsulation 



I 

?igure 12.2. Types of Packaging 
(From A Revleu of the Dcpartnnt of 
Transportation (DOT) Rqulatioas for 
transportation of Radioactive )Lterfala 
6u-r 1980)) 

me A 
All paclugingdasign I s  directed at preventing the release of the 
radioactive antento and damage to the radiation shielding so th8t 8 
severe rrdiobgical hazard VI11 Rot develop. Becruse of the 8tMll. t  
quantities ofmtrrfal permitted i n  Type A packager, rccidencs that 
milht cause &ee to such packrtger would not be likely to result in 
rerious rrdiiioa haz8rds. 
moderate degans of stress. There include conditions o f  heat, cold. 
reduced air wessure, vlbrrtion, impact, water:, drop, penetration. and 
compression. The majority of radio8ctive material shipments 8re u d e  h 
Type A pachps. 

Therefore such pacluging must only vithstmd 

TYPICAL TYPE A PACKAGING 
PACKAN MUST WITHSTAND NORMAL CONOfTlONS (173.398(8]) 
OF 
RAOloAnNE CONTROL CONTENTS. 

ONLY WITHOUT LOSS OR DISPERSAL OF THE 

fl8ERB0110 BOX WOOOUI 8OX SttEL ORUM 



ligure 12.2 (Continued) 

vpe b pac-s are designed for transport of  greater qu.atities of 
uterial. Since the potential for hazard resulting from damate to  this 
type of package vould be treater than that from a Type A package, there 
are additional rtructural design requirements. 
rt8ndard8 fer Type A pachgcs, Type B packging must vithstand puncture, 
drop, the&, and vater h r s i o n  otresses that eght be experienced 
under actwl o r  hypothetical transportation accident conditions. 

In addition to  meeting 



Figuref2.3 Labels Required on Exterior Package 

Three differrt h b d 8  are used on packager for rrdfoactive materi.1 
(see above). The required label is usually determined by the external 
radiation l e d  or, in 80- e8se8, the type and quantity of radionuclide 
vitbin the p r l u g e  (mee Labeling Criteria table). Package labels muat 
specify the ndioauclide (contents) and quantity (curies) . In addition, 
Yellow If r d Y e l l o v  Iff label8 contain the trans~ort Index, vhich ir 
equal to theuximum radiation level a t  3 feet from the package or, for  
packager conerinlng fissile material. the deRrec of nuclear rafety 
control required. 



rigwe 12.1 I l r d i o a c t i v e  Material Varnint Labela 
(From DOT/RSPA/mB-79/8) 

J 

EMPTY 

A l l  packages e€ r a d i o a c t i v e  OUtCri81. l d t h  the 8XCeptiOn Of tbore 
containing Limited Quant1ci.s or  Lov-Specif ic -Activi ty  materials (which 
would prement no mevere hazard if involved i n  an accident) ,  mst b u r  
two identifyfag v a m i n g  labels a f f i x e d  to  opposite rider of the Outer 
package. 
however, they. like all shipments of r 8 d i o a e t i v r  utrri81, mu8t have 
rtmdard y e f h  and m8genta r8di8tiOn warning l a b e l s  on 

L i d t e d  shipments do not require outer package label ing ;  

t h e  inner 
contrinr r I. 

4 
A I 1 

Warning Labels  

F i g u r e  12.5 b p t y  Label 
(From D O T / R S P A / ~ - 7 9  / 8  1 

Reusable rhlpping c o n t a i n e r s  are frequently transported i n  an empty, but 
possibly internally cont8minated condition.  men i n  transit. there 
containers a s t  bear t h e  PIPn l a b e l  shown below. There is miaha1 
hazard fromcontainers  d i s p l a y i w  t h i s  label .  

Typical lrbd required to l n d i c r t e  empty shippfng container.  



?igure 12.6 Vehicle Warning Placard8 
(From DOT/RSPAlHIB-79/8) 

?heard8 

The carr ier  u 8 t  8pply the  RADIOACTIVE plac8rd  to  the tr-rport vehicle 
( r a i l  or hfghvay) if ANY radioactive u t e r i 8 1  pachge on board bear8 I 
"R.dio8ctive Y R . ~ - I I I "  label (Section 172.440). The f o r u t  for  the placard 
i r  i l lu8tr8ted i n  Figure 12.7.lhe requirements f o r  p h C 8 r d i n g  are  i n  Section 
372.504 and Table 1 footnotes of th8t SeCtfOn. 

Figure 12.6 

(The background color f o r  the black t r e f o i l  i n  the upper half  o f  this 12" x 
12" phcard i 8  ye1lov.) 

Vehicle8 transporting ANI pacluge which contafns a highway route 
controlled quantity u 8 t  display the above phcard upon the 8quare *ice 
background v l t h  black border as rpecifird in Section 172.507. 

For r h i p u n t s  of LSA ~ t e r i a l s  in exc~urlve-use vehicle., the 8hiPQer &8 
required to  placard the traruport vehicle,  even though the packa8er o f  LSA 
vithin the vehicle are excepted from fabelfng requirements. 



tigurr U.7 Di8gr8am8tic rrprrrent8t lon o f  placard 
focat ion  on v8nr and flatbed truclu 
(From DOT/RSPA/HTB-O 1/0) 

Figure 12.7 L 8 guide LO placement o f  plac8rdr on motor r e h l c h r .  
Where phC8rd8 r a  i n p r a c t i c a l ,  i .e. ,  on aircraft o r  water verrelr, they m e  
not required t o  ba displayed. 



t n  
m N- 

Figure 12.8 Department of 
Energy regional coordinatint 
off icer  for radiolo#ical 

areas of respoaribility. 
8rSiStJaCe and teOgr8phiC81 

tigure 12.9 Uofted Sta ter  
Nuclear Retulatory Coairr loa  
regional officer.  I 
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0 c-5 0 

It is the intention to perform the required analytical work on 

Site at Rocky Flats Plant. The analytical laboratories have 

developed a series of in-house procedures referred to as "L- 

Procedures." The guidelines for developing and maintaining 

quality control within the procedures is described in Section C- 

7. Where appropriate, procedures presented in SW-846 are 

followed. Rocky Flats reserves the right to send samples o f f s i t e  

for analysis or to substitute equivalent methods. 

Table C-4 shows the methods used in analyzing nonradioactive 

wastes. Slightly different methods are used for low-level con- 

taminated wastes. These procedures are presented in Table C-5. 0 The methods used for fingerprint analysis are shown in Table 42-6. 

C-198 
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TABLE C-4 

ANALYTICAL METHODS FOR NON RADIOACTIVE WASTES 

alvte Instrument MethoQ 

HSL Inorganic 

HSL Inorganic 

HSL Volatile 

HSL Base/Neutral/Acid 

Pesticides and PCB 

EP Toxicity 

EPTOX Leachate 

Reactivity: 
Cyanide 

Hydrogen Sulfide 

Corrosivity 

Ignitability 

ICP 
Extraction aqu. 
Extraction solids 
Analysis 

AA 
Extraction solids 

GC-MS 

GC-MS 
Extraction liqu/liqu 
Extraction soxhlet 
Extraction sonication 
Analysis 

Analysis 

AA 

pH meter 

Setaf lash 
IR-Gas-Sniff 

3010 
3050 
6010 

3000 series 
7000 series 

8240 

3510 
3540 
3550 
8270 

8080 

1310 

7000 series 

7.3.3.2 
and 9010 

9040 

D 327a-82 
L-6211 

c-199 
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TABLE C-5 

ANALYTICAL METHODS FOR LOW LEVEL WASTES 

vte Instrument Method 

HSL Inorganic ICP 
Extraction aqu. 3010 
Analysis 6010 
except Na,K,Hg and Se 
Sodium 7770 
Potassium 7610 
Mercury 7470 
Selenium Sodium Boro- 

hydride 

HSL Volatile and Extraction 
HSL Base/Neutral/Acid 

* 

HSL Volatile GC-MS 8240 

HSL Base/Neutral/Acid GC-MS 0 EP Toxicity 
EPTOX Leachate 

Reactivity: 
Cyanide 

Sulfide 

Corros ivity 

Ignitability 

ICP 

pH meter 

Pensky-Martens 

8270 

1310 

6010 

7 .3 .3 .2  
w/ Draeger tube 

7 .3 .4 .2  

9040 
9045 

1010 
(ASTM D93-80) 

* As described in: "Preparation of Radioactive Mixed Waste 
Samples f o r  Measurement of RCRA Organic 
Compounds." 
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Test 

Appearance 

PH 
Combustibility 

Specific Gravity 

Physical identification, calor, 
viscosity, phases and odor 

Electrode on pH paper 

Match test or Pensky Martens closed 
cup tester 

Hydrometer 

Miscibility 50/50 mixture with water 

Reactivity 50/50 mixture with water or other 
waster 

Chlorinated Solvents Test k i t  or Beilsten test 

PCB Test kit 

Cyanide 

Total Alpha 

Draeger tube 

L-6114 Aqueous 
L-6194 Oils 

c-201 
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' ' C-7 QUATJTY AS!3JBkN CEIQUALIT Y CONTROL (OA/QCL 

Quality Engineering and Control, an organization not associated 

w i t h  Waste Management Operations, has the responsibility for 

quality assurance. This organization will be responsible for (1) 

reviewing analytical results bias to determine validity of the 

information, (2) conducting and documenting periodic system and 

performance audits, (3) use of blind or performance SZtmples in 

the sampling/analysis process, (4) documenting observed problems 

with recommendaticms directly to Waste Operations for resolution 

and, (5) ensuring that the requirements of the Quality 

Laboratories QuiiZity Assurance Program are implemented, 

periodically (at least annually) reviewed and revised as 

appropriate. 0 
Quality Engineering and Control is responsible for ensuring that 

the following procedures are implemented during the sampling and 

ahalysis program for waste characterization (Section C-2). 

C-7.1 Samle Collect ion 

C-7.1.1 Trip Blank 

A full set of sasple containers glassware or plastic will be 

filled with labomtory grade water prior to beginning Sampling 

each day, taken tothe sampling site, and submitted for analysis 

as a routine sample. Sample analysis is performed for the sum of 0 all the analytesrequired for samples for the day of the trip 

C-204 
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e blank. The purpose of this sample is to detect contaminant 

contributions form the glassware, and/or plastic containers. 

T r i p  blanks will nut be taken when such activities Will increase 

personnel chemical or radioactive exposure above AtARA levels. 

This applies to samples taken in glove boxes or other controlled 

atmosphere environments. 

C-7.1.2 Field Blanks 

Field Blanks will consist of laboratory-grade water exposed to 

the sampling enviroament. A container of water will be opened at 

the sampling location, opened and poured into the sample 

containers utilizing the appropriate sampling devices. The 

sampling devices vi11 be decontaminated prior to obtaining the 

field blank following the same procedure as used for a routine 

field sample. Field Blanks will be taken every time a field 

sampling procedure is changed, when the sampling personnel are 

changed, or once fax every 20 routine field samples, whichever i s  

more frequent. This frequency may be decreased when disposable 

sampling equipment is used. 

Field blanks will m t  be taken when such activities will increase 

personnel chemical or radioactive exposure above ALARA levels 

this applies to saaples taken in glove boxes or other controlled 

atmosphere environncnts . 
Field Blanks will ba assigned a sample number similar to that 

a routine field s m e .  

of 

The identification of field samples will 
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not be known to the laboratory analyst. 

C-7.1 . 3 Field Duplicates 

Ten percent (10%) of the waste stream samples collected will be 

sampled twice to provide duplicate samples. The field sampling 

team will use a random procedure to determine when duplicates 

will be taken. Duplicates will be assigned a number similar to 

that of a routine sample and submitted blind to the analytical 

laboratory. The duplicates are collected, handled , and analyzed 

as separate samples (including decontamination of sample 

collection equipment between collections). The duplicate is an 

indicator o f  the representativeness of the sampling procedure. 

0 
C-7.2 Mborat o m  OA/QC Pr oaran 

This subsection of the Quality Assurance/Quality Control Program 

briefly describes the organization and guidelines used to produce 

reliable analytical data in the RFP Quality Laboratories. A more 

detailed and comprehensive presentation of the Quality 

Laboratories' organization and quality assurance guidelines may 

be found in the QLQuality Assurance Program 

C-7 . 2 . 1 
The ultimate responsibility for the generation of reliable 

laboratory data rests with the laboratory management. Laboratory 

Organization 

0 
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management is vested with the authority to effect those policies 0 
and procedures to ensure data of acceptable quality. 

Laboratory management, as well as the Quality Assurance 

Coordinator and tbe Laboratory Quality Assurance/Quality Control 

Officer are ultimately responsible for the implementation of the 

established policies and procedures. They possess the 

authorities commensurate with their responsibilities for the day- 

to-day enforcement and monitoring of laboratory activities. 

Laboratory management has the following responsibilities: 

1) 

2 )  

Direct implementation of the Quality Assurance Program. 

Ensuring that their personnel are adequately trained to 
perform analyses. 

3) Ensure that equipment and instrumentation under their 
control are calibrated and functioning properly. 

4) Review and perform subsequent corrective action on 
internal and external audits. 

The Quality Assurance Coordinator and the Laboratory Quality 

Assurance/Quality Control Officer have the following 

responsibilities: 

1) On-going review of individual Quality Assurance proced- 
ures. 

2 )  Providing assistance in the development and implementa- 
tion of specific quality assurance plans for special 
analytical programs . 

3) Coordination of internal and external quality assurance 
audits. 

4 )  Coordination of Quality Assurance training. 
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5) Review special project plans for  consistency with or- 
ganizational requirements and will advise laboratory 
management and Waste Operations of inconsistencies. 

6) Overall coordination of the Quality Laboratories I Qual- 
ity Assvrance Program manual. 

7) Review procedures and QA plans of any outside labora- 
tory. 

C-7 . 2 . 2 
An organized, efficient sample management system is a necessary 

and critical foundation on which analyses of samples are based. 

Sample management includes document creation, bottle preparation, 

sample preservation, sample receipt, sample storage, chain-of- 

custody documentation, reporting, sample and records retention. 

Sample Management 

Sample management is practiced as specified in &-Pro cedure J, - 
6002, %ample Administration - General Laboratory. 
Sample bottles will be prepared by the laboratory and made 

available to the sampling team. The bottles will be prepared 

according to the analysis plan procedures and will include sample 

preservatives appropriate to the analytes and matrices of 

concern . 
Samples received at the laboratories are inspected f o r  integrity, 

and any field documentation is reviewed for accuracy and 

completeness . 
Chain-of-custody and sample integrity problems are noted and 0 recorded during sample log-in. Waste Operations is informed of 
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any deficiencies and will advise the laboratory on the desired 

disposition of the samples. 

A s  each sample is received by the laboratory, it is assigned a 

unique sequential sample number which will identify the sample in 

the laboratory's internal tracking system. References to a sam- 

ple in any communication will include the assigned sample number. 

C-7.3.1 Instrumemt Maintenance 

Instruments will be maintained in accordance with the 

manufacturer's specifications. More frequent maintenance may be 

dictated dependent on operational performance. Instrument logs 

will be maintaihed to document the date and type of any 

maintenance performed, and rationale for maintenance. 

0 

Contracts on major instruments with manufacturers and service 

agencies, may be nsed to provide routine preventive maintenance 

and to ensure rapid response to emergency repair service. 

C-7.3.2 Instrument Calibration 

Before any instrment can be used as a measurement device, the 

instrumental response to known reference materials must be 

determined. The manner in which the various instruments are 

calibrated is dependent on the particular instrument and the 
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intended use of a e  instrument. All sample measurements will be 

made within the calibrated range of the instrument. After cali- 

bration, satisfactory instrument response is verified by use of 

calibration check standards. Failure to confirm concentrations 

of such standardswill result in recalibration o f  the instrument. 

All data on calibration and standards will be kept in the operat- 

ing log of the instrument. 

C-7.3.3 Personnel Training 

Prior to conducting analyses on an independent basis, analysts 

are trained by experienced personnel in the complete performance 

of an analytical method, The analyst is required to independent- 

ly generate data on several methods and/or matrix spikes to dem- 

onstrate proficiency in that analytical method. The type of data 

to be generated will be dependent on the analytical method to be 

performed. Results of this “certification@# are then reviewed for 

adequacy , 

Since method blanb and method spikes are required routine samp- 

les in every lot nf samples analyzed, performance on a day-to-day 

basis can be moniSored by comparison with the original and cumu- 

lative data on similar samples. Laboratory management and the 

laboratory Qualie Assurance/Quality Control Officer are respon- 

sible for ensurhg that samples are analyzed by only competent 

analysts. 
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All analytical measurements are made using methodology appropri- 

ate for the specific purpose and performed according to a plan 

individually developed and optimized f o r  each situation. The 

requirements of each problem are studied and thoroughly under- 

stood before haad, in order to ensure that the measurements 

planned will be equate both in kind, number, and quality. All 

measurements are made using standard methods, methods with peer 

recognition, methods developed in the specific laboratory, or  

those mandated @ outside requirements. No method will be used 

for data output purposes until it is known to be applicable and 

competence has been acquired in its use. If or when it appears 

that available techniques are not adequate to solve a particular 

problem, the requester of the services is usually informed of any 

I 

0 
preliminary investigations or  research required, including esti- 

mated costs in terms of laboratory time. 

To control routinely employed analytical laboratory analyses and 

avoid errors leading to unsatisfactory results, formal procedures 

are written to provide direction f o r  those doing the work. In- 

structions for prfonning most routine analytical laboratory 

operations are pwided in L-Procedures, also known as Analytical 

Laboratory Procedaes. L-Procedures are developed and written by 

the Quality Laboratories' technical staff and apply to routinely 

performed analytical work. 

0 These procedures are reviewed prior to approval by laboratory 
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0 management and are subject to periodic audits. The L-Procedures 

for analytical Pethods are usually adaptations of SW-846. L- 

Procedures also cover other standard operating practices such as 

sample handling potocols, security procedures, and nuclear ac- 

countability practices. L-Procedures for analytical methods 

perform 

3 )  

4 )  

5) 

the following functions: 

Describe operations, materials, and equipment required. 

Serve as training guide for indoctrination and educa- 
tion of personnel. 

Identify potential hazards, safety requirements, and 
safeguards considerations associated with the proced- 
ure . 
Describe calibration and standardization procedures. 

Describe techniques for quality assessment of data 
(e.g., maasurement control samples, replicate measure- 
ments, etc.) . 
Describe sample preparation and handling. 

Describe data handling and calculations, including 
statistical analysis of the data and reporting of un- 
certainties . 
Provide a format or model for report generation if 
appropriate. 

For non-routine analysis investigations that are encountered 

infrequently, written procedures are not generated. The analyti- 

cal methodology, in these cases, is based upon the analyst's 

knowledge and skm. The data from such work are supported by 

documentation of gaod laboratory practices and data verification 

steps . 
0 The control of written procedures and the policies for changing 
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procedures are defined in Procedure L-1000. Master copies of all 

qualified procednres are maintained by the managers of the lab- 

oratory groups to which the procedures apply. Working copies Of 

approved procedures are distributed to the responsible managers 

and technical staff members. 

0 

C-7 . 3 . 5 
If possible, prhry reference materials will be obtained from 

the National Bureau of Standards (NBS) or the U.S. Environmental 

Protection Agency (EPA). In the absence of available reference 

materials from these organizations, other reliable sources may be 

sought. When available reference materials will be used f o r  

instrument calibration, quality control spikes, and/or 

performance evalmations. Secondary reference materials may be 

used an 

N B S  standard or have been compared to an NBS standard within the 

laboratory. 

Reference Materials 

0 
for these fmctions provided that they are traceable to 

C-7 . 3 . 6 Reagents 

Laboratory reagents will be of a quality to minimize or eliminate 

background concatrations of the analyte to be measured. 

Reagents must also not contain other contaminants that will 

interfere with the analyte of concern. 

C-7.3.7 Correctim Actions 0 When an analytical system is deemed to be questionable or out-of- 
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control at any level of review, corrective action is taken. If 

possible, the cause of the out-of-control situation is 

determined, and efforts are made to bring the system back into 

control, Demonstration of the restoration of a reliable 

analytical systea will normally be accomplished by generating 

satisfactory calibration and/or quality control sample data. The 

major consideration in performing corrective action is ensuring 

that only reliable data are reported from t h e  laboratory. 

C-7 4 Data ManaaanentC, 

C-7.4 . 1 Data Collection 0 In addition to the data collected in the field and recorded on 

the chain-of-custody forms, data describing the processing of 

samples will be accumulated in the laboratory and recorded. 

Laboratory records may contain: 

Date and time of processing 
Sample numbers 
Project (optional) 
Analyses or operation performed 
Calibration data 
Quality control samples included 
Dates of Analysis 
Concentrations/dilutions required 
Instrument readings 
Special observations 
Analyst’s signature 

C-7 . 4 . 2 Data Redrrtion 

Data reduction is performed by the individual analysts and 

consists of calcrrlating results in samples from the raw data 
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obtained from themeasuring instments. The complexity of the 

data reduction Will be dependent on the specific analytical 

method and the number of discrete operations (extractions, 

dilutions, and arncentrations) involved in obtaining a sample 

that can be measured. 

Copies of all raw data and the calculations used to generate the 

final results will be retained in the laboratory to allow 

reconstruction of the data reduction process at a later date. 

C-7.4.3 Data Review 

System reviews are performed at all levels. The individual 

analyst constantly reviews the quality of data through 

calibration checks, quality control sample results, and 

performance evaluation samples. These reviews are performed 

prior to submission of data to the laboratory management Or 

designee . 

0 

Laboratory managesent or designee will review the data for  

consistency and validity with other generated data and determine 

if program requkements have been satisfied. Unusual O r  

unexpected resultswill be reviewed, and a determination will be 

made as to whether the analysis should be repeated. 

The Quality Assuornce/Quality Control Officer independently 

conducts a complrte review of results from randomly selected 

samples to detkmine if laboratory and program quality 
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assurance/quality control requirements have been met. 

Discrepancies will be consistent with the limits of uncertainty 

inherent in the analytical method. Consequently, most analytical 

results will be reported to no more than two (2) significant 

figures . 

C-7 . 4 . 4 
The laboratory will maintain on file all of the raw data, 

laboratory notebooks, and other pertinent documentation. This 

file will be maintained at the laboratory for a period of time 

consistent with RFP requirements. 

Data Archiving 

Data retrieval from archives may be handled only with the 0 approval laboratory management. 

C-7.4.5 Data Repasrting 

All data will be reported in a format approved by Laboratory 

Management and tbe Laboratory QA/QC officer. Data reports Will 

include the following information: 

- Waste ID Number 

- Laboratory Sample Number 

- Sample Date 

- Extraction Date (if appropriate) 

- Analysis Date 
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- For each Analyte: 
Parameter 
Units 
Value 
Detection Limit 
Flags (where appropriate) 
Counting error (for radioactive parameters) 

- Laboratory Blank Results 

- Laboratory Spike Results 

When errors are detected in laboratory results, subsequent 

reports will clearly designate which results have been revised. 

C-7 . 5 SDecial Measurement 0 ntrol ProarQglS 

In addition to internal laboratory Quality Assurance and Quality 

Control Programs, formal measurement control programs have been 

established and are administered by groups outside the 

laboratory. These programs provide for additional measurement 

quality assurance for data. 

0 

C-7.5 1 Sample EIIEhange Programs 

There are three special sample exchange programs in place which 

are administered Mependent of the Rocky Flats operation. They 

are: 

a) The Envkonmental Monitoring Surveillance Laboratory 
Exchange Program provides for radiological analysis 
control among approximately 200 environmental 
laboratmes nationwide. 

b) The U.S, Geological Survey Exchange Program addresses 
envirormrmtal pollutant monitoring parameters. This 
program hvolves 40 government agency laboratories. 
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C) The Environmental Protection Agency QA Laboratory 
Performance Evaluation Study is a quality assurance 
compliance check for the National Pollutant Discharge 
Elimination System (NPDES). Compliance with this 
program assures continuation of the DOE Discharge 
Pennit for Rocky Flats Plant waste discharge. The 
Rocky Plats Plant Health, Safety, and Environment 
Department administers this program for the plant and 
is responsible for reporting all data. 

C-7.6 Standards Laboratorv M easurement Control Pr oarams 

C-7.6.1 Analytical Measurement Control 

The Standards Laboratory administers two formal measurement 

control systems for analytical laboratory measurements. The two 

systems, designated the Measurement Control System (MCS) and the 

Interactive Measurement Evaluation and Control System (IMECS), 

differ only in the method of collecting data. The MCS involves 

manual transcription of data that are eventually entered on a 

one-time basis into a computer program that produces one specific 

report. IMECS involves on-line computer data collection into a 

database management system and is capable of producing a variety 

of user-specified reports. (For more details on the MCS, refer 

to Standards Labora t o m  Procedur e 7 ~ 2 5  . The IMECS is documented 

in 1 .) 

Regardless of tbc method of data collection, the Standards 

Laboratory prepaxes control samples for a variety of laboratory 

analyses, includkg analyses for accountable materials, nuclear 

safety measurements, and environmental analyses. The control 
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samples are sub~tted to the appropriate laboratories on a 

predetermined schedule. The control samples are analyzed in the 

laboratory at tha specified frequency and results are either 

reported to the Strndards Laboratory or are entered directly into 

the IMECS via a local computer terminal. 

The Standards Laboratory is responsible for monitoring and 

enforcing compliance with the measurement-control Systems. 

Measurement-contrdl deviation reports are issued by the Standards 

Laboratory for all control samples that are past due and for all 

control results that exceed specified limits. The various 

Quality Laboratories are required to respond in writing to these 

noted deviations within one week of receipt of the notice. 

Deviation reports for  accountable materials are further reviewed 

by the Rocky Plats Plant Safeguards group. All records are 

maintained by the Standards Laboratory. 

Formal measuremeat-control reports are produced monthly by both 

systems. These reports are distributed to the laboratories 

involved as well as to the Rocky Flats Safeguards group and to 

DOE. Additionally, in the case of IMEcs, the formal reports 

include control cbarts for each individual measurement control 

program. IMECS dpso provides a variety of reports, tables, and 

plots on demand since it is an on-line database management 

system. 
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C-7.6.2 Weight Measurement Control 

Within the Quality Laboratories, balances that are used for 

critical applications requiring certified accuracy and precision 

are included in the Weight MEASUREMENT Control Program. The 

Standards Laboratosy supplies balance users with certified check 

weights. Balance operators must make periodic check weighings on 

their balances in accordance with the m r d s  Laboratorv 

Pmcedure M1307, "Weight Measurement Control Check Weight 

Procedure." Data is either recorded on specially provided data 

entry forms o r  is entered directly into the Weight Measurement 

Control Program in the IMECS. The Standards Laboratory maintains 

all records on the check weights and the Weight Measurement 

Control Program. 

C-7.6.3 Performaace and System Audits 

Quality assurance audits will be conducted during the Sampling 

and analysis pragram as mandated by the QL Quality Assurance 

Program. The amlits are a key mechanism f o r  ensuring the 

technical and procedural accuracy of hazardous waste and 

environmental sanpling and analysis. A field audit will be 

performed periodically in accordance with an established 

schedule . 
Specific system audits of deliverables, field notebooks, 

calculations, and data entry will be conducted by the Quality 
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Assurance Coordinator throughout the year ar random, unscheduled 0 
intervals . 
Specific audits uill be planned, organized, and clearly defined 

before they are initiated. Auditors will identify non- 

conformances or deficiencies, report and document, initiate 

corrective actioa through appropriate channels, and follow up 

with a compliance review. 

Annually, or more frequently if appropriate, a quality assurance 

audit will be performed in accordance with an established 

schedule by the Qaality Assurance Coordinator. A report will be 

prepared that summarizes any deviations from approved plans or 

procedures and their impacts on results. 0 
C-7.6.4 Field Aurlits 

For randomly selected sites where samples are collected, an 

unannounced audit, investigating conformance w i t h  QA/QC 

procedures will be performed during a randomly selected 

performance per-. A written report on the results of this 

audit, along with a notice of non-conformance (if necessary), 

will be submittedto management. 

C-7.6.5 Correctiwe Action 

After each audit, auditors will identify non-conformances in a 

written non-confaamance notice and initiate corrective action. 

The non-conformume notice will describe any non-conforming 

conditions and sea a date for response and corrective action. A 
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written response outlining the proposed corrective action is 

required. Follou-up review will be perfonned as necessary to 

confirm that the corrective actions have been implemented. 
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APPENDIX A 

1. DRILLING AND SAMPLING 

1.1. PURPOSE 

To provide procedures for borehole drilling and sampling 

1.2. DEFINITIONS 

- Monitor Wellr Two-inch wells designed for monitoring water levels 
and groundwater quality 

- Alluvial Wells: Monitor wells completed in surf icial materials 
(Rocky Flats Alluvium, colluvium, or valley f i l l  alluvium). 

- Bedrock Wells. Monitor wells completed in saturated sandstone of 
the Arapahoe or Laramie Formations. 

- Piezometert: Two-inch wells completed in claystone of the Arapahoe 
or Laramie Formations for monitoring water levels. 

- Surface Casing Casing set and grouted through surficial materials 
in bedrock wells to prevent interconnectron of  shallow and deep flow 
systems. 

13. RESPONSIBILITY 

The Rockwell International CEARP Manager is responsible for  the drilling and 

sa m p 11 n g program. 

The  Subcontractor Site Manager is responsible for direct supervision of  drilling 

and sampling T h e  Subcontractor Site Manager will report daily to the Rockwell In- 
ternational C E A R P  Manager on drilling and sampling progress including any prob- 

lems encountered implementing the field program. 

The  Field Team Leader is responsible for supervision of drilling, verification 

of drilled depths, and approval of the Driller's daily logs T h e  Field Team Leader is 

also responsible for sample collection, handling, and f ield screening. 



The Driller is responsible for operating and maintaining the rig and auxiliary 

equipment, for keeping 8 clean and safe working environment, rnd for assisting the 0 Field Team Leader with sampling. 

1.4. EQUIPMENT AND MATERIALS 

- Drilling rig with auger, rotary tricone, and diamond coring systems - Water truck - Rod trailer - Maintenance and access vehicles - Miscellaneous drilling equipment - Volatile organic-free water - Electric well sounder - Glass jars and lids - Labels - Core boxes - Plastic wrap - Pipe wrenches - Rock hammer - Pocket knife - Hand lens - Tape measure divided in tenths of a foot - Dropper bottle of hydrochloric acid - Protractor - Marking pens and pencils - Field notebook - Log of boring form 

1 S. PROCEDURES 

15.1. A41111 vial Wells 

(1) Alluvial wells will  be drilled with hollow stem augers where practical 

Boulders in the Rocky Flats Alluvium may prohibit the use of hollow stem 

augers, in which case alternative drilling methods such as tricone rotary 

will be used Sampling through surficial materials will be performed by 

continuous sampling through the hollow stem augers (with split tube inner 
barrel) or by split spoon, depending on the materials. 

(2) Alluvial wells will be drilled approximately one to three feet into bedrock 

They will be terminated after confirming the presence and lithology of 

bed rock. 
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(3) The hole diameter will be 8 minimum of four inches. The use of hollow 

stem augers eliminates the need for drilling fluids; however, some volatile 

organic-free water may be used if hole stability is a problem. In no event 
will mud or foaming agents be used. 

1.5.2. m c k  We& 

(1) Bedrock wells will be augered and rotary drilled through surficial materi- 

als and weathered bedrock as described above. 

(2) Upon penetration of  unweathered bedrock, steel surface casing will be set 

and neat cement grout will be placed in the annulus through a tremie pipe 

or by pushing a plug of cement through the surface casing The surface 
casing will be approximately 6 in. in  diameter. 

(3) Grout will be neat Type I or Type I1 Portland cement, mixed with volatile 

organic-free water at a mix ratio o f  6 to 9 gal. of water per 94-lb bag of  
cement Grout will be allowed to set at least twenty-four hours before 

drilling resumes. 

(4) The hole will proceed through bedrock by rotary coring (site NX or 
larger), using bentonite mud, volatile organrc-free water, air mist (air and 

volatile organic-free water), or filtered air. 

(5) Drilling will progress into bedrock until at least 3 f t  o f  saturated sand- 

stone wi th in  a IO-ft interval o f  bedrock is encountered, or until the well is 
approximately 100 f t  deep Wells may be drilled deeper than 100 f t  to 

fully penetrate a sandstone. 

(6) After drilling through sufficient sandstone thickness (as defined above), 

the hole will be cleaned and stabilized for packer testing 

(7) Geophysical logging may be performed in some holes after packer testing 

( 8 )  After packer testing and geophysical logging are completed, the hole will 

be reamed, i f  necessary, to a minimum of 4 in. for well installation. 
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1.53. rsd L e  

(1) The Driller will provide either continuous samples from 8 split tube sam- 
pler, split-spoon samples, rotary cuttings, or NX core, depending on the 

drilling method. 

(2) As drilling progresses, the Field Team Leader will confirm sample depths 
with the Driller, describe the samples, and field screen the sample for or- 
ganic or radioactive contamination Descriptions and screening results will 

be recorded in the field notebook and on a log of boring form. The Field 

Team Leader will also note the depth at which groundwater is encoun- 

tered 

(3) Sample descriptions will include the following items as appropriate: 

- Borehole designation - Time and date - Interval footage and recovered footage - Name of unit and/or brief rock name - Characteristic structures of the unit 

- Lithologic description - Nature of contacts - Water content - Organic and radioactive field screening results. 

- FosSils 

(4) Auger and rotary cuttings will be bottled i n  glass jars and labeled. Inter- 

vals designated for chemical analyses will be placed in jars and stored on 
ice in coolers. These samples will be delivered to the onsite laboratory, If 

an onsite laboratory is used, within 3 hours of collection 

(5) Core continuous split tube samples, and split-spoon samples will be 

wrapped with clear plastic to prevent rapid drying and cracking and 

placed in N X  or NC size core boxes as appropriate. Wooden blocks will be 

inserted in the boxes at the beginning and end of runs to mark footages 
and will indicate lost core zones. Core boxes will be labeled and stored. 

(6) The Driller will keep a daily log detailing footage drilled, material used, 

and stand-by time. The Field Team Leader will keep an independent 

record of drilling activities in the field notebook to verify the daily logs. 

One copy of the daily logs will be submitted to the Subcontractor Site 
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Manager rnd Rockwell Internrtronrl CEARP h n r g e r  by the Field Team 
Leader on 8 weekly basis. 

1.6. RECORDS 

- Log of boring - Driller's daily logs - Field notebook 

ROCKY FLATS PUNT IGMP/CSPCP Draft ?'rbruary 1987 ( M a o n  1) Sunphng P1.n App A, p- 1-S 



ATTACHMENT 2 

Lower Limits of Detection 

The detection limits presented were calculated using the formula i n  L R C 
Rcgulatoty Guldc 4 14, Appendix Lower Limit of Dctcction, pg. 21. and follow 

1 /2 
L L D =  466 BKG 

DUR 

(222) (Eff) (CR) (SR) (e-xt) (Aliq), 

Whet e 

LLD 
BKG 
DUR 
E f  f 
CR 
SR 
X 

t 

Lower Limit of Detection in pCc per sample u n i t  
Instrument Background in counts per minute (cpm) 
Duration of sample counting i n  minutes 
Counting efficiency i n  cpm/disintegration per minute (dpm) 
Fractional radiochemical yield 
Fractional radiochemical yield of a known solution 
The radioactive decay constant for the particular radionuclide 
the elapsed time between sample collection and counting 

In that LLD is a function of many variables including sample matrix, sample 
volume, and other factors, the limits presented are only intended as guides to order- 
of-magnitude sensitivities and, in practice, can easrly change by a factor of two or 
more even for the conditions spcclfled 
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7 "Handbook of Analytical Procedures," USAEC, Grand Junctlon Lab 1970, page . -  

196. 

8 "Prescribed Procedures for Measurement of Radioactivity in Drinking Water," 
EPA-600/4-80-032, Auguat 1980, Environmental Monitoring and Support Labora- 

" 0 
tory, Off ice  of Research and Development, U S Env-ironmental Protection 
Agency, Cincinnati, Ohio 45268 

9 "Methods for Determination of Radioactive Substances in Water and Fluvial Sed- 
iments," US G S Book 5, Chapter AS, 1977 

10 "Acid Dissolution Method for the Analysis o f  Plutonium i n  Soil," EPA-600/7-79- 
081, March 1979, US. EPA Environmental Momtoring and Support Laboratorv, 
Las Vegas, Nevada, 1979 

11 "Procedures for the Isolation of Alpha Spectrometrlcally Pure Plutonium, Ura- 
n ium and Americium: by E H. Essington and B J Drennon, Los Alamos National 
Laboratory, a private comrnunicatlon 

12 'Isolation of Americium from Urine Samples," Rocky Flats Plant, Health, Safety. 
and Environmental Laboratories. 
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ATTACHMENT 2 

Lower Limits of Detection 

The detection llmits presented were calculated using the formula in N R C  
Regulatory Gulde 4 14, Appendix Lower Limit of Detection. pg 21, 3nd follow 

I /2 
L L D =  466 UlG 

DUR 

(2 22) (Eff) (CR) (SR) (e-xt) (Aliq). 

Where 

LLD 
BKG 
DUR 
Ef f 
CR 
SR 
X 

t 

Lower Limit of Detection in pCi per sample u n i t  
Instrument Background i n  counts per minute (cpm) 
Duration of sample counting i n  minutes 
Counting efficiency i n  cpm/disintegration per minute (dpm) 
Fractional radiochemical yield 
Fractional radiochemical yield of a known solution 
The radioactive decay constant for the particular radionuclide 
the elapsed time between sample collection and counting 

In that LLD is a function of many variables including sample matrix, sample 
volume, and other factors, the limits presented are only intended as guides to order- 
of-magnitude sensitivities and, in practice, can easily change by a factor of two or 
more even for the conditions specified. 0 

!- 
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Table 3 5 Hazardous Substance l i s t  (HSL) and Contract Required 
Detection Limits (CRDL)** 

Vol3t 1les 

I Chloromethane 
2 Bromomethane 
3 Vinyl Chloride 
4 Chlorocthane 
5 Methylene Chloride 

6 Acetone 
7 Carbon Disulfide 
8 1.1-Dichloroethene 
9 1-1-Dichloroethane 

I O  tra ns- 1.2-Dic hloroe t he ne 

1 I Chloroform 
I2 1,2-Dichloroethane 
13 2-Butanone 
14 I ,  1.1 -Trichloroethanc 
15 Carbon Tetrachloride 

16 Vinyl Acetate 
17 Bromodichloromethane 
I8 1,1,2,2-Tctrachloroethane 
19 1,2-Dichloropropanc e 20 trans- I ,3-Dichloropropene 

21 Trichloroethene 
22 Dibromochloromethane 
23. 1,1,2-Trichloroethane 
24 Benzene 
25 cis- 1,3-Dichloropropene 

26 2-Chloroethyl Vinyl Ether 
27 Bromoform 
28. 2-Hexanone 
29 4-Methyl-2-pentanone 
30 Tetrachloroethene 

31 Toluene 
32. Chlorobenzene 
33. E thyl  Benzene 
34 Styrene 
35 Total Xylenes 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 

67-64- I 
75- 15-0 1 
75-35-4 
75-35-3 
156-60-5 

6 7 -66- 3 
107-06-2 
78-93-3 
7 1-55-6 
56-23-5 

108-05-4 
75-27-4 
79-34-5 
78-87-5 
10006 1-02-6 

79-0 1-6 
124-48- i 
79-00-5 
7 1-43-2 
1006 1-0 1-5 

110-75-8 
75-25-2 
59 1-78-6 
108- 10- 1 
127- 1 8-4 

108-88-3 
108-90-7 
100-4 1-4 
100-42-5 
100-42-5 

10 
10 
10 
10 
6 

10 
5 
5 
5 
5 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

10 
5 
10 
10 
5 

5 
5 
5 
5 
5 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 

5 
5 
10 
5 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

10 
5 
10 
10 
5 

5 
5 
5 
5 
5 
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Table 3 5 (Continued) 

0 Detect ion t i  m its* 
J I .OW waferc Low Soil/Sed rment 

up/L U Q I K Q  CAS Numbec 

IO 330 
10 3 30 
10 330 
10 330 
10 330 

3 6 N - N I t r osod 1 met h y 1 a mi ne 
37 Phenol 
j S  Ani l ine  
39 bis( 2-Chloroeth yl) ether 
40 2-Chlorophenol 

62-75-9 
108-95-2 
62-53-3 
1 I 1-44-4 
95-57-8 

4 1 1.3-Dichlorobenzene 
42 I ,4-Dichlorobenzcne 
43 Benzyl Alcohol 
1 4  1.2-Dchlorobentene 
45 2-Methylphenol 

54 1-73- I 
106-46-7 
100-5 1-6 
95-50- I 
95-48-7 

10 330 
10 330 
IO 330 
10 330 
10 330 

36 bis(2-Chloroisopropy1 

47 4MethylphenoI 
48 N-Nitroso-Dipropylamine 
49 Hexachtoroethane 
50 Nitrobenzene 

ether 3 963 8- 3 2-9 
106-44-5 
62  1-64- 7 
6 7-7 2- 1 
98-95-3 

IO 3 30 
10 330 
10 3 30 
10 330 
10 330 

10 330 
10 330 
10 330 
50 1600 

5 1 Isophorone 
52 2-Nitrophenol 
5 3 2.4- D imet h y I p hen01 
54 Benzoic Acid 
55 bis(2-Chloroethaxy) 

methane 
0 

78-59- 1 
88-7 5- 5 
105-67-9 
65-85-0 

I 1  1-91-1 10 330 

56 2.4-Dichlorophenol 
57 1.2,4-Trichlorobentene 
58 Naphthalene 
59 4-ChIoroanrline 
60 Hexachlorobutadienc 

120-83-2 
120-82- 1 
9 1-20- 1 
106-47-8 
8 7-68-3 

10 330 
10 330 
10 330 
10 330 
10 330 

6 1 4-Chloro-3-mcrh ylphcnol 
(pa ra-c hlo r 0-me ta-c resol) 

6 2  2-Methylnaphthalene 
63  Hcxachlorocyclopentadleac 
64 2,4,6-Trichloropheaol 
65  2.4,5-TrichlorophcaoI 

59-50-7 
9 1-57-6 
77-47-4 
88-06-2 
9s-95-4 

10 3 30 
10 330 
10 330 
10 330 
50  1600 

6 6  2-Chloronaphthalene 
67 2-Nitroaniline 
68 Dimethyl Phthalate 
69  Accnaphthylene 
70 3-Nitroaniline 

9 1-58-7 
8 8- 74-4 
131-1 1-3 
208-96-8 
99-09-2 

I O  330 
50 1600 
10 3 30 
10 3 30  
50  1600 



Table 3 S (Continued) 

Detectto n Limits* 
Low WaterC Low Soil Sed,rnc.rt" 

u n / L  U Q  Ke CAS >umber  

83-3 2-9 
5 1-28-5 
100-02-7 
132-64-9 
121 - 14-2 

I O  330 
50 1600 
50 1600 
10 330 
10 330 

7 1 Acenaphthcne 
72 2.4-D1 n i t  rophenol 
73 4-Nitrophenol 
74 Dibenzofuran 
75 2,4-Din~trotoluene 

10 3 30 
10 3 30 

76 2,6-Dinitrotuluenc 
7 7 D IC t h y 1 p h t h 3 la re 
78 4-Chlorophenyl Phenyl 

ether 
79 Fluorene 
80 4-N1troaniline 

606-20-2 
84-66-2 

7005- 72- 3 
86-73-7 
I 00-0 1 -6 

10 3 30 
10 330 
50 1600 

8 1 4.6-Dinitro-2-rnethyl- 
phenol 

8 2 N-ni t rosod 1 p hen y la mi ne 
83 4-Bromophenyl Phenyl 

ether 
84 Hexachlorobenzenc 
8 5  Pentachloropphenol 

534-52-1 
86-30-6 

50 1600 
10 330 

10 1-55-3 
1 18-74- I 
8 7 - 8 6-5 

IO 330 
10 3 30 
50 1600 

86 Phenanthrene 
8 7  Anthracene 
88  Di-n-butylphthalate 
89 FIuoranthene 
90  Benzidine 

0 
85-01 -8 
120- 12-7 
84-74-2 
206-44-0 
92-87-5 

10 330 
10 330 
10 330 

10 330 
50 1600 

91 Pyrene 
92 Butyl Benzyl 

Phthalate 
9 3 3.3'- D IC h lor o be n z I d i n e 
94 Benzo(a)anthraccne 
95 b 1 ~ ( 2 - e t h y l h ~ ~ y l )  

p h t halate 

129-00-0 10 330 

85-68-7 
91-94-1 
56-55-3 

10 330 
20 660 
10 330 

117-81-7 10 3 30 

96 Chrysene 
97 Di-n-octyi Phthalate 
98 Benzo(b)fluoranthene 
99 Bcnzo( k)fluoranthcne 
100 Benzo(a)pyrenc 
101 Indeno( l12,3-cd)pyrene 
102. Di benz(a,h)an thraccnc 
I03 Benzo(g,h,i)pcrylenc 

2 18-0 1-9 
117-84-0 
205-99-2 
207-08-9 

193-39-5 
5 3-70- 3 
I 9  1-24-2 

so-32-8 

10 
10 
10 
10 
10 
10 
10 
10 

330 
330 
330 
330 
330 
330 
330 
330 



Table 3 5 (Continued) 

0 Pest l Q & S  

IO4 alpha-BHC 
105 beta-BHC 

106 delta-BHC 
107 gamma-EHC (Lindane) 
1 08 Heptachlor 
109 Aldrin 
I10 Heptachlor Epoxide 

11 1 Endosulfan I 
112. Dicldtin 

114 Endrin 
115 Endosulfan I1 

113 4,4’-DOE 

I16 4.4’-DDD 
I17 Endrin Aldehyde 
118 Endosulfan Sulfate 

120 Endrin Ketone 
I 19 4,4-’DDT 

121 Methoxychlor 
I22 Chlordane 
123 Toxaphene 
124 AROCLOR-1016 
125 AROCLOR- I22 1 

0 
I26 AROCLOR- 1232 
127 AROCLOR- 1242 
128 AROCLOR- 1248 
129 AROCLOR- 1254 
130 AROCLOR- 1260 

CAS Number 

3 19-84-6 
3 19-85-7 

3 19-86-8 
58-89-9 
76-44-8 
309-00-2 
I 024-5 7- 3 

959-98-8 
60-5 7- I 
72- 5 5-9 
72-20-8 
332 13-65-9 

7 2-5 4-8 
742 1-93-4 
103 1-07-8 
50-29-3 
53494-70-5 

72-43-5 
57-74-9 
800 1 -35-2 
12674- 1 1-2 
I 1  104-28-2 

11 141-16-5 
53469-21-9 
12672-29-6 
1 1097-69- 1 
11096-82-5 

0 05 8 0  
0 05 8 0  

0 05 8.0 
0 05 8 0  
0 os 8 0  

0 os 8 0  
0 05 a 0  

0 os 8 0  
0 10 16 0 
0 10 16 0 
0 10 16 0 
0 10 16 0 

0 10 16 0 
0 10 16 0 
0 10 16 0 
0 IO 16 0 
0 10 16 0 

0.5 80.0 
0 5  80 0 
1 0  1600 
0 5  80 0 
0 5  80 0 

05 80 0 
0 5  80 0 
0 5  80 0 
10 160 0 
10 160 0 

‘Medium Water Contract Required Detection Limits (CRDL) for Volatile HSL 
Compounds are 100 times the individual Low Water CRDL 

bMcdiurn Soil/Sediment Contract Required Detection Limits (CRDL) for  Volatile 
HSL Compounds are 100 times the individual Low Soil/Sed~rnent CRDL 

‘Medium Water Contract Required Detection Limits (CRDL) for Semi-Volatile HSL 
Compounds are 100 times the individual Low Water CRDL 

dMedium Soil/Sediment Contract Required Detection Limits (CRDL) for Semi- 
Volatile HSL Cornpounds are 60 times the individual Low Soll/Sediment CRDL. 
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Table 3 5 (Continued) 

eMedium Water Contract Required Detection Limits  (CRDL) for Pesticide HSL 
Compounds are 100 times the  individual Low Water CRDL 

‘51edium Soil/Sedrment Contract Required Dctcction Limits  (CRDL)  for Pesticide 
HSL compounds 3re 60 times t h e  individual Low Soii/Sedimcnt CRDL 

*Detection limits listed for soil/sediment are based on wet weight The detection l inrirs 
calculated by the laboratory for soil/sediment, calculated on dry weight basis, 3s 
required by the contract, will be higher 

detection limits are highly matrix dependent The detection limits listed herein are 
provided for guidance and may not always be achievable 

**These are the EPA detection limits under the Contract Laboratory Program Specit IC 
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Table 3 6. Elements Determined by Inductively Coupled 
Plasma Emission or Atomic Absorption Spectroscopy 

Element 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Man gancsc 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

Cesium 
lMol y bd e n u m 
Strontium 

Contract Required 
Detection Levclig2 

(up /L) 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
5 

SO00 
IS 
02 
40 

5000 
5 

10 
5000 

10 

50 
20 

200 
40 
200 

Cyanide 10 

hore Detection limits in soil/sediment are numerically equivalent to those listed 
above wi th  concentration units of rng/kg 

I Higher detection levels may also be used 
in  the following circumstances 

I f  the sample concentration exceeds two times the detection limit of the instrument 
or method in  use, the value may be reported even though the instrument or method 
detection limit may not equal the contract required detection limit. This 
IS  illustrated in  the example below 
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Table 3 6 (Continued) 

For lead 

.Method i n  use - ICP 
Instrument Detection Limit (IDL) - 40 
Sample Concentr3tion 5 85 
Contract Required Detection Limit (CRDL) = 5 

The value of 85 may be reported even though instrument detection limit is greater 
t h a n  required dctection level 
documented. 

'These CRDL are the instrument detection limits obtained i n  pure water 
met using the procedure in Exhibit  E The detection limits for  samples mav be 
considerably higher depending on the sample matrix 

The instrument or method detection limit must be 

7 
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4 SAMPLING PROCEDURES 

ROCKY FLATS PLANT ICMP/CSPCP Drdt February 1987 (Reviaion 1) QA/QC Plan Section 4 p13c 1 

Procedures for collecting samples and for performing 311 related field 3ct1t I -  

ties are described in det3i1 in Appendix A of the IGMP/CSPCP Sampllng Plan Ad- 

herence to these procedures will be confirmed by the CEARP Quality Assur3ntc 01 - 
ficers (Rockwell International and subcontractor) by qualitv assurance audits 



5. SAMPLE CUSTODY 

CEARP field custody procedures are described i n  Sectlon 7 2  of thc 

1GMP;CSPCP Sampling Plan Laboratory custody procedures for the andytlcal labo- 

ratories are described in Appendix A 
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6. CALIBRATION PROCEDURES AND FREQUENCY 

Standard commercial calibration procedures will  be used by the analytical lab- 

or3tories. as specified in  Appendix A 

Calibration of equipment used to perform geotechnical testing wil l  be i n  3c- 

cordance with chat specified in the ASTM Method D 422-63 for hydrometer and sie\c 
analyses (Annual Book of ASTM Standards, Volume 04 08, 1984) The equipment cali-  
brations, including those for ovens, thermometers and balances. shall be done at  3 

minimum of every six months and prior to large scale testing. 

Field instruments wil l  be calibrated according to procedures presented in Ap- 
pendixes A and B o f  the IGMP/CSPCP Sampling Plan. A calibration log book w i l l  bc 

assigned to each field instrument, and all calibrations wi l l  be documented i n  the log 

books 
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7. ANALYTICAL PROCEDURES 

Laboratory analyses wil l  follow methods described in Tables 3 1. 3 2 ,  33, s n d  
3 3 Dewation from those methods, i f  rcquired. will  be presented i n  the SSlMPs 
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8. D A T A  REDUCTION, VALIDATION, AIVD REPORTING 

Analytical laboratories w i l l  provide results to the Rochwell lnternarion?l 
CEARP Manager. the Subcontractor Project Manager, and Qualitv Assurance Officcrs 

These data wil l  include results and docurnentation for blanks 3nd duplicates, maw]\  

spikes, and forms summarizing analytical precision and accuracy 

Analytical data, including quality control sample analysis, wi l l  be entered into 

the technical data base The analyses wil l  be grouped into lots, with quality contrcil 
samples associated w i t h  a particular lot. The analyses of qual i ty  control samples w i l l  

be compared to theoretical known concentrations o f  those samples If analyses do nor 

meet acceptance criteria, the analytical laboratory may be asked to re-analvze rhc 

samples for parameters which  do not exceed holding times Analyses w h i c h  cannot 
meet acceptance criteria, will  be labelled as unacceptable All parameter-specif ic val- 

ues for a lot i n  w h i c h  the quality control analyses did not meet acceptance criteria, 
w i l l  be removed from the technical data base. 

Acceptance criteria tor  analyses o f  parameters for  quality control samples 
(knowns) will be based on the theoretical known value furnished by the laboratorv 
that prepared the sample The theoretical known value is stated as a range of values 
The analysis of the sample must be within the stated range of the theoretical knoun 
plus or minus 10% o f  the range An exception is analyses at  or near the limit of dc- 

tection. If the lower limit o f  the range o f  the theoretical known value is less t h 3 n  

twice the limit of detection, an acceptable analysis includes the range from the l imi t  

of detection to the upper limit o f  the theoretical range, plus 10% 

Analytical reports from a field laboratory, if used, and the geotechnical labo- 
ratory wil l  include all raw data, documentation of reduction methods, and related 
quality assurance/quality control data These data will be assessed by verification 01 

reduction results and confirmation of compliance wi th  quality assuranct/quality con- 
trol requirements. 

Raw data from field measurements and sample collection activities used i n  

project reports will be appropriately identified. Where data have been reduced Or 
summarized, the method of reduction will be documented 
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The Quality Assurance Officers will review results of Quality Control-acccp- 
I 

tance evaluattons and will  document acceptance or non-acceptance of dat3 The Qual- I l 

I t \  Assurance Officers will  maintain records of quality control-acceptance tests 
Tticse records will be subject to Independent audit, w h i c h  may include Los AIamos 

Vational Laboratory 

I 0 
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9. INTERNAL QUALITY CONTROL PROCEDURES 

Internal quality control procedures for the laboratory are those specified in 

Appendiu A These specifications include t>pes o f  audits required (e g ,  samplc 

spikes. surrogate spikes, reference samples, controls. 3nd blanks), frequencv o f  audrts. 
compounds to be used for sample spikes and surrogate spikes, and quallty control 3c- 

ceptancc criteria for audits. 

The quality control checks and acceptance for  data from a field laboratory i f  

used, and the geotechnlcal laboratory are described above in Sections 3 2 and 3 3 

Quality control procedures for  field measurements (pH, conductivity, and tempera- 
ture) are limited to checking the reproduclbility o f  the measurement i n  the field bt 
obtaining multiple readings and/or by calibrating the instruments (where 3p-  

proprinte) Quality control of field sampling wil l  involve collecting field duplica tcs 
and blanks 
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10. PERFORMAIUCE AND SYSTEMS AUDITS 

For each actlvlty where samples are collected, 3 performance audit inkesri- 
g t r n g  conformance w i t h  qualit) control procedures w i l l  be conducted (Appendix 4 1 

3t  the discretion of the Rockwell International CEARP manager, Subcontractor Pro- 
J C C ~  Manager, and Quality Assurance Officers This audit will be scheduled to allou 

oversight of  as many different field activities as possible This audit will  be pcr- 
formed by the Quality Assurance Officers or their designees A written report o f  thc 
results o f  this audit, along wi th  a notice o f  nonconformity (if necessary). w i l l  bc 
submitted to the following individuals 

- Rockwell International CEARP Manager - Subcontractor Project Manager - Subcontractor Site Manager 

At least one systems audit wil l  be performed during the project The audit 

w i l l  vcrify that a system of quality control measures, procedures, reviews, and ap- 

provals was established for  all activities and is being used by project personnel I t  

will also verify that the system for project documentation is being used and that all 
quality control records, along with required quality control reviews, approvals, and 
activity records are being maintained. A standard checklist for  systems audits will be 

used The systems audit will be conducted by the Quality Assurance Officers and/or 
Los Alamos National Laboratory A final report will be prepared w h i c h  summarizes 
any deviations from approved methods and their impacts on the project results 

A f  ter consultation with the CEARP Manager (and Subcontractor Project Man- 
ager), the Quality Assurance Officers may schedule systems audits o f  the participat- 
ing laboratories. A t  a minimum, the systems audit would include inspection o f  h b 0 -  

ratory notebooks, control sheets, logsheets. computer files, and equipment calibration 
and maintenance records. If scheduled, system audits will be executed by individuals 
identified in Section 2 3 o f  this document 

Performance and systems audits o f  analytical laboratories w i l l  be scheduled 
and executed by the laboratory Quality Assurance Officers. Performance audits are 
conducted at  least semiannually 
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11. PREVENTIVE MAINTENANCE 

Thrs sectron applies solely to field equipment Preventive rnamten3ncc N 1 1 1  bc 

addressed bv checks of  equipment prior to tnttiaeion OC field operatlons. to allow timc 

for replrcement of malfunctioning equipment The Subcontractor Site Manager u i l l  

be responsible for implementing and documenting these procedures on 3 weekly  XIS 

during the period of use 
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12. LABORATORY DATA ASSESSMENT PROCEDURES 

Analytical data from laboratories is assessed for 3ccur3cv. precision and corn- 
pletcness by the laboratory Quality Assurance Officers, using standard procedures 

4ssessment of data generated by analytical laboratories is initiated and con- 
tinued at  three administrative levels. The bench chemist directly responsible for thc 

test knows current operating acceptance limits He/she can directly accept or reject 
senerated data and consult wi th  hrs/her immediate supervisor for  any corrective 

action. Once the bench chemist has reported the data as acceptable, he/she initials 
the report sheet. Any out-of-control results are flagged and a note is made 3s to w h v  

the results were reported. 

The chief  chemist receives the data sheets and reviews the quality control d3t3 

that accompanied the sample run After checking the reported data for  completeness 
and qualrty control results, the chief chemist either initials the report sheet or sends 
it  back to the bench chemist for  reruanmg o f  samples. The Quality Control Coordr- 

nator reviews data forwarded to him/her as acceptable by the chief  chemist. Any 
remaining out-of-control results that, in the opinion o f  the Quality Control Coordina- 
tor, do not necessitate rerunning of the sample, are flagged, and a memo is written to 

the data user regarding utility of the data Data generated from all analyses are 
given a final review by the laboratory Quallty Assurance O f  ficers 
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13. CORRECTIVE ACTION PROCEDURES 

The Quality Assurance Officers and their audit teams w i l l  prepare a report Jc- 

scribing the results of the performance and/or system audits I f  unacceptable condi- 

tions (e g , failure to have/use procedures). unaccegtablc data, nonconformity wi th  the 
quality control procedures, or a deficiency are identified, the Quality Assurance Of- 
ficers will notify the Rockwell International CEARP ,Manager o f  the results o f  the 

audit i n  writing. They wil l  also state if the nonconformity is o f  s igni f i c~ncc  for the 
program and recommend appropriate corrective actions The Rockwell International 

CEARP Manager will  be responsible for ensuring that correcitve is developed and i n i -  

tiated and that, i f  necessary, special expertise not normally available to the project 

team is made available The subcontractor wil l  be responsible for carrying out cor- 
rective actions. The subcontractor will  also ensure that additional work IS not per- 
formed unti l  the nonconformity is corrected Corrective action may include 

- reanalyzing the samples if holding time permits, 

- resampling and reanalyzing, 

- evaluating and amending the sampling and analytical procedures, 
and 

- accepting the data and acknowledging its level of  uncertainty 

The Rockwell International CEARP Manager wil l  be responsible for ensuring 
that corrective action was taken, and that i t  adequately addressed the nonconformity 

After corrective action is taken, the Quality Assurance Officer  responsible for  
the audit will  document its completion in  a written report The report will indicate 
any identified findings, corrective action taken, follow-up action, and final 
recommendatrons The report will  be sent to the Rockwell International CEARP Man- 
ager ProJect s t a f f  will be responsible for ini t i3t ing reports on suspected nonconfor- 
mities i n  field activities and deliverables or documents 
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14. QUALITY ASSURANCE REPORTS 

The Rockwell International CEARP Manager w i l l  rely on uritten rc- 
ports, memoranda documenting data assessment activities, pcrformancc and systcms 
audits, nonconformity notices. corrective action reports, and quality assurance notices 
to enforce quality assurance requirements The Los Alamos National Laboratory wil l  

be issued a written quality assurance report at the end of each stage of site character- 
ization (remedial investigation) by the Rockwell International CEARP Manager 

Records will  be maintained to provide evidence of quality assurance activities 
Proper maintenance of quality assurance records is essential to provide support for 
evidential proceedings and to assure overall quality of the investigation A quality 
assurance records index will  be started at the beginning o f  the project All informa- 
tion received from outside sources or developed during the project w i l l  be retained bv 

the proJect team. Upon termination o f  an individual task or work assignment, work- 
ing files will  be processed for storage as quality assurance records. Upon termination 
of the project, complete documentation records (for example, chromatograms, spectra, 
and calibration records) will be archived as required by DOE Order 1324 2A (Records 
Deposition) The Rockwell International CEARP Manager and the Los Alamos Na- 
tional Laboratory CEARP Rocky Flats Plant Team Leader wrll be responsible for en- 
suring that the Quality Assurance records are being properly stored and that they can 
be retrieved 
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APPENDIX A 

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
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1. LABORATORY QWQC PROGRAM 

This appendix to the quality assurancc/quality control plan describes t h  r ga* 

niz3tion and procedures used to produce reliable analytical data These procedures 
3rc applicable to performing chemical. radiological, and geotechnical analyses on 

w3ste or environmental samples as appropriate. 

The ultimate responsibility for the generation of reliable laboratory data rests 
w i t h  the laboratory management. Laboratory management is vested w i t h  the author- 
i t y  to establish those policies and procedures to ensure that only data o f  the highest 
attainable caliber are produced. Laboratory management. as well as the laboratory 
Quahty Assurance/Quality Control Officer are responsible for the implementation of 
the established pol i c ie~  and procedures. 

Laboratory management has the following responsibilities 

- direct implementation o f  the quality assurance program, 

- ensure that their personnel are adequately trained to perform analy- 
ses* 

- ensure that equipment and instrumentation under their control arc 
calibrated and functioning properly, and 

- review and perform subsequent corrective action on internal and ex. 
ternal audits. 

The Quality Assurancc/Quality Control Officer has the following responsibili- 

- on-going review o f  individual quality assurance procedures, 

- providing assistance in the development and implementation o f  spc- 
c i f  IC quality assurance plans for special analytical programs, 

- coordination of internal and external quality assurance audits, 

- coordination of quality assurance training, 

- review of special project plans for consistency with organizational 
requirements and advising laboratory management of  incon~istencies, 
and 

- overall coordination of the laboratories’ quality assurance program 
manual. 



1.2. SAMPLE MANAGEMENT 

On notification o f  the sampling and analyses effort. the laboratory wil l  creatc 

3 f i le  to maintain records associated with the activity In addition to administrati\c 

information, requests for sample containers, preservatives. and required analyses wi l l  

be included in the file. 

Sample bottles will be prepared by the laboratory and made available to the 

sampling team. The bottles will be prepared according to the analysis plan procedures 

and will include sample preservatives appropriate to the analytes and matrices of 
concern Addition of preservatives to sample shall be recorded on chain-of-custodl 

forms 

Samples received at  the laboratories will be inspected for integrity, and any 

field documentation will be reviewed for accuracy and completeness. 

Chain-of-custody and sample integrity problems will be noted and recorded on 
the chain-of-custody forms during sample log-in. Chainsf-custody forms and def  i- 

ciency notices will be maintained in the file. Any deficiencies will be brought to the 

attention of the Rockwell International CEARP Manager who will advise the labora- 

tory on the desired disposition of  the samples. 

Each sample that i s  received by the laboratory will be assigned a unique se- 
quential sample number which will identify the sample in  the laboratory's internal 

tracking system References to a sample i n  any communication will include t h e  3s- 

signed sample number 

Samples will be stored in a locked refrigerator at 4OC The temperature of the 

storage refrigerators will  be monitored and recorded dai ly  by the sample custodian 

Sample fractions and extracts will also be stored under these same conditions 

I 

I 



1.3. ANALYTICAL SYSTEMS 

1.3.1. I n s t r w a k ?  

Instruments will  be maintained in accordance wi th  manufacturers' specifica- 
tions More frequent maintenance may be dictated dependent on operational perfor- 
mance. Instrument logs will  be maintained to document the date, type, and reason for  
any maintenance performed. 

Contracts on major instruments with manufacturers and service agencies may 
be used to provide routine preventive maintenance and to ensure rapid response to 

emergency repair service 

Before any instrument is used, i t  will  be calibrated using known reference ma- 
terials. All sample measurements will  be made within the calibrated range of the in- 
strument. A record of calibration will  be kept in an equipment log. 

1.3.3. JWsonatl T r r b  

Prior to conducting analyses on an independent basis, analysts will be trained 
by experienced personnel in the complete performance o f  the analytical method. An- 

alvsts may require training at instrument manufacturers' training courses. The ana- 
1)st w l l l  be required to independently generate data on several method and/or matrix 
splkes  to demonstrate proficiency in that analytical method The type o f  data to be 
senerated wll l  be dependent on the analytical method to be performed Results of 
this "certification" wil l  be reviewed by laboratory management for adequacy 

Method blanks and method spikes wil l  be required in every lot of samples an- 
alyzed, thus performance on a day-to-day basis can be monitored Laboratory man- 
agement and the Laboratory Quality Assurance/Quality Control Off icer  are responsi- 
ble for ensuring that samples are analyzed by only competent analysts. 
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1.4. ANALYTICAL METHODS 

M3ss spectrometers will be tuned on a daily basis to manufacturer's specif ic3- 

tions with FC-43 In addition, once per shift  ( 8  hours) these instruments will bc 

tuned with decafluorotriphenylphosphine (DFTPP) or 4-bromo-fluorobenzene (BFB) 
for semi-volatiles or volatiles, respectively Ion abundance will be within the window 

dictated by the requirements of  the specific protocols. Once an instrument has been 

tuned, initial calibration curves for analytes (appropriate to the analyses to be per- 

formed) will be generated for at least three solutions containing known concentrations 

o f  authentic standards of compounds o f  concern. 

The  calibration curve will bracket the anticipated working range of  analyses 

Calibration data, to include the correlation coefficient, wrll be entered in to  

laboratory notebooks to maintain a permanent record of instrument calibrations 

During each operating shift, a midpoint calibration standard will be analyzed 

to verify that the instrument responses are still within the initial calibration determi- 

nations The calibration check compounds will  be those analytes used in the EPA 

contract laboratory program's multicomponent analyses (e g , priority pollutants and 

hazardous substances list) with the exception that benzene will be used in place of 
vinyl  chloride (volatiles) and di-n-octyl phthalate will be deleted from the semi- 

volatile list 

The response factor drift wil l  be calculated and recorded If significint 

( ~ 3 0 % )  response factor drift  is observed, appropriate corrective action will be taken to 

restore confidence i n  the instrumental measurements 

All GC/MS analyses will include analyses of a method blank, a method spike, 

and a method spike duplicate in each lot of samples. In addition, appropriate surro- 
gate compounds specified in EPA methods will spiked into each sample. Recoveries 

from method spikes and surrogate compounds will be calculated and recorded on con- 
trol charts to maintain a history o f  system performance 
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Duplicate samples will be anrlyted for analytical lots of twenty (20) or more 
samples 

Audit samples wil l  be analyzed periodically to compare and verify laboratory 
performance against standards prepared by outside sources. 

Gas chromatographs and high performance liquid chromatographs wiil be cali- 
brated prior to each day of  use Calibration standard mixtures will be prepared from 
3 ppropria te reference materials and will contain analytes appropriate for  the method 
of analysis. 

Working calibration standards will be prepared fresh daily The  working stan- 
dards will  include a blank and a minimum of three concentrations to cover the antic- 
rpated range of measurement. At least one of the calibration standards will be at or 
below the desired instrument detection limit. The correlation coefficient of the plot 
of "known" versus "found" concentrations must be at least 0996 i n  order to consider 
the responses linear over a range. I f  a correlation coeff icient  of 0.996 cannot be ob- 
tained, additional standards must be analyzed to define the calibration curve A 
midpoint calibration check standard will  be analyzed each operating shift  ( 8  hours) to 
confirm the validity of the initial calibration curve. The check standard must be 

ithin twenty (20) percent of the initial response curve to demonstrate that the initial 
calibration curve is still valid. 

Calibration data, to include the correlation coefficient, wi l l  be entered into 
i2boratoty notebooks to maintain a permanent record of instrument calibrations 

At  least one method blank and two method spikes will  be included in each 
laboratory lot of samples. Regardless o f  the matrix being processed, the method 
spikes and blanks will  be in aqueous media Method spikes will be at  a concentration 
of approximately five (5) times the detection limit. 

The  method blanks will  be examined to determined if contamination is being 
introduced in the laboratory The method spikes will be examined to determine both 
precision and accuracy. 



Accuracy will be measured by the percent recovery o f  the spikes, precision 
wi l l  be measured by the reproducibility of method spikes. 

1 4 3. Atamlc Absorn- 

Atomic absorption spectrophotometers wil l  be calibrated prior to each day of 
use. 

Calibration standards will be prepared from appropriate reference materials. 
and working calibration standards will  be prepared fresh weekly. The  working stan- 
dards will include a blank and a minimum of five concentrations to cover the antict- 
patcd range o f  measurement. 

Duplicate injections will  be made for each concentration. At  least one of the 
calibration standards will be at  or  below the desired instrument detection limit. The 
correlation coefficient of the plot of .known' versus "found' concentrations wil l  be at 
least 0996 in  order to consider the responses linear over a range I f  a correlation co- 
efficient of 0996 cannot be achieved, the instrument will be recalibrated prior to 
analysis o f  samples Calibration data, to include the correlation coeff icient ,  will  be 
entered into laboratory notebooks to maintain a permanent record of instrument call- 
brations. 

At least one method blank and two method spikes wil l  be included in each 
laboratory lot of samples Regardless of the matrix being processed, the method 
spikes and blanks will  be i n  aqueous media Method spikes wil l  be at a concentration 
of approximately five (5) times the detection limit 

The method blanks wil l  be examined to determine I f  contamination is being 
introduced in the laboratory and wil l  be introduced at  a frequency of one per anal) t- 
ical lot or five (5) percent of the samples, whichever IS more The method spikes w i l l  

be examined to determine both precision and accuracy. Accuracy will be measured 
by the percent recovery of the spikes. The recovery must be within  the range of 75- 

125 percent to be considered acceptable. 

Precision will be measured by the reproducibility of both method spikes. Re- 
sults must agree within twenty (20) percent in order to be considered acceptable. 

I 
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Spectrophotometers will be calibrated prior to each day of  use. Calibration 
st indards wil l  be prepared from reference materials appropriate to the analyses being 
performed, and working standards wil l  include a blank and 8 minimum of f ive  (5) 
;oncentrations to cover the anticipated ranse of measurement At  least one o f  the 
,rllbration standards wil l  be at or below the desired instrument detection limit The 
:orrelation coefficient o f  the plot of "known' versus 'found' concentration will  be at 

least 0996 in order to consider the responses linear over 8 r a n s c  If 8 correlation co- 
e f f i c ient  o f  0996 cannot be achieved, the instrument will be recalibrated prior to the 
analysis o f  samples. 

a 

Calibration data, to include the correlation coefficient, r i l l  be entered into 
I3 boratory notebooks to maintain a permanent record o f  instrument calibrations 

At  least one method blank and two method spikes will k included in  each 
laboratory lot of samples. Regardless of the matrix being processed. the method 
splkes will  be at a concentration o f  approximately five (5) times the detection limit. 

The  method blanks will  be examined to determine if contamination IS being 
introduced in the laboratory. 0 

Accuracy will be measured by the percent recovery o f  the spikes. The recov- 
er\ must be in  an acceptable range (based on EPA data for the method o f  interest) in 
order to be considered acceptable Precision wil l  be measured by the reproducibility 
of both method spikes. 

Results must agree within acceptable limits (based on EPA data) in order to be 
:t nsidered acceptable 

1.5 REFERENCE MATERIALS 

Whenever possible, primary reference materials will obtained from the Na- 
tional Bureau o f  Standards (NBS) or the US Environmental Protection Agency (EPA) 

In absence o f  available reference materials from these organizations, other reliable 
sources may be sought. Reference materials will  be used for instrument calibrations, 
quality control spikes, and/or performance evaluations. Secondary reference material 



may be used for these functions provided that they are traceable to 311 NBS standard 
or have been to an NBS standard within the laboratory 

1.6. R E A G E N T S  

Laboratory reagents will  be of a quality to minimize or eliminate background 
Reagents must also not contain other concentrations of  the analyte to be measured 

contaminants that will  interfere with the analyte o f  concern. 

1.7. CORRECTIVE ACTIONS 

When an analytical system is  deemed to be questionable or out-of-control a t  

any level of review, corrective action wil l  be taken I f  possible, the cause of the out- 
of-control situation will  be determined, and efforts will  be made to bring the system 
back into control Demonstration of the restoration o f  a reliable analytical system 
will  normally be accomplished by generating satisfactory calibration and/or quality 
control sample data. The major consideration in performing corrective action will be 
to ensure that only reliable data are reported from the laboratory The Rockwell In- 
ternational CEARP Manager wil l  be informed of  the problem and all corrective ac- 
tions taken. 

1.8. DATA MANAGEMENT 

18.1. W-Q 

All data wil l  be recorded in laboratory notebooks Laboratorv notebooks w ~ l l  

contain 

- Date and time of processing - Sample numbers - ProJect - Analyses or operation performed - Calibration data - Quality control samples included - Concentrations/dilutions required - Instrument readings - Special observations - Analyst's signature. 
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Copies of laboratory notebooks wil l  be provided to the Rockwell International 

CEARP Manager on request. e 
1.8.2. 

Data reduction will be performed by the individual analysts. T h e  complexity 

of the data reductton wil l  be dependent on the specific analytical method and the 

number of discrete operations (extractions, dilutions, and concentrations) involved 

For those methods utilizing a calibration curve, sample responses will be ap- 

plied to the linear regression line to obtain an initial raw result which will be fac- 
tored lato  equations to obtain the estimate of the concentration in the original sample. 

Rounding will not be performed until after  the final result is obtained, to minimize 
rounding errors, and results will not normally be expressed in  more than two (2) sig- 

nif icant f igures. 

Copies of a11 raw data and the calculations used to generate the final results 

w l l  be retained in the laboratory file to allow reconstruction o f  the data reduction 

process a t  a later date. Copies of these records will be provided to the Rockwell In- 
ternational CEARP Manager on request. 0 
1-83. P i t a  Re v i e r  

System reviews will be performed at all levels The individual analyst will re- 

view the quality of data through calibration checks, quality control sample results, 

and performance evaluation samples These reviews will  be performed prior to sub- 

m m i o n  of data to the laboratory management. 

Laboratory management will review data for consistency and validity to de- 

t:rmine if program requirements have been satisfied. Selected hard copy output of 
data (chromatograms, spectra, etc.) will be reviewed to ensure that results are inter- 
preted correctly. Unusual or unexpected results will be reviewed, and a resolution 

will be made as to whether the analysis should be repeated. In additioo, laboratory 

management, will recalculate selected results to verify the calculation procedure. Any 

abnormalities will be brought to the attention o f  the Rockwell International CEARP 

,%nager. 
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The Quality Assurance Off iccr wall independently conduct 8 complete revrcu 

o f  results from randomly selected samples to determine if laboratory and program 
quality assurance/quality control requirements have been met Deviations from rc- 

quirements will be reported to the laboratory management and Rockwell International 

CEARP Manager for resolution. 

Non-routine audits may be performed. 

Reports will contain final results (uncorrected for blanks and recoveries). 
methods of analysis, levels of  detection, surrogate recovery data, and method blanks 

data In addition, special analytical problems, and/or any rnodif ications o f  refer- 
enced methods will be noted. The number of significant figures reported will be con- 
sistent with the limits o f  uncertainty inherent in the analytical method. Conse- 
quently, most analytical results will be reported to no more than two (2) significant 
f JgUrCS. 

Data will be reported in units commonly used for the analyses performed 

Concentrations in liquids will be expressed in terms of  weight per unit volume ( e g .  

milligrams per liter) Concentrations in solid or semi-solid matrices will be expressed 

in terms of Weight per unit  Weight of  sample (e g ,  micrograms per grams) 

Reported detection limits will  be those specified by the analytical method 

1 S 5  Drt8 Arch iviap 

The laboratory will maintain on file all of the  raw data (including calibration 

data). laboratory notebooks, and other pertinent documentation This f i l e  w i l l  bc 
maintained at the laboratory for a period of time consistent with Rocky Flats Plant's 

requirements. At the end of  that time frame, all these records will be given to Rock) 

Flats Plant. 



2. PERFORMANCE AND SYSTEM AUDITS 

Quali ty  assurance audits will be conducted. System audits will be conducted at 

random, unscheduled intervals at least annually 
0 

Audits wil l  be planned, organized, and clearly defined before they are miti- 

i t e d  Auditors wil l  identify nonconformances or deficiencies. These will  be reported 
and documented so that corrective actions can be initiated through appropriate chan- 
nels. Corrective actions will be followed up with  a compliance review. A report on 
esch audit will be sent to the Rockwell International CEARP Manager. 

2.1. FIELD AUDITS 

Unannounced field audits, investigating conformance with QA/QC procedures, 
wil l  be performed. A typical checklist for this type of audit is shown in Table A-1 

A written report on the results o f  this audit will be submitted to the Rockwell Inter- 
national CEARP Manager. 

2.2. CORRECTIVE ACTION 

After each audit, auditors will identify nonconformances in a written aoncoa- 
f ormance notice and initiate corrective action through the Rockwell International 
CEARP Manager. The nonconformance notice will describe any nonconforming con- 
ditions and set a date for response and corrective action(s). The Subcontractor 
PrOJCCt  Manager w i l l  prepare a written proposal for corrective action for review and 
approval by the Rockwell International CEARP Manager When approved, the pro- 
posed corrective action(s) wil l  be implemented Follow-up review will  be performed 
by the auditor to confirm that the corrective actions have been implemented 

0 

I I 

I I 



Table A 1 Field Audit 

Project 0 Slte Location 

Auditor 

Site Manager 

Field Team Leader 

Date 

~ 

t Ouestlon Y er No C o w l  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10. 

11 

Was a site-specific sampling 
and analytical plan followed’ 

Was a field team leader 
appointed’ 

Was the site heaith and safety 
coordinator presen t’ 

Were field team members famil- 
iar with the sampling plan’ 

Was a briefing held offsite, 
before any site work was begun. 
to acquaint personnel with 
sampling equipment and assign 
field responsibilities’ 

Was the daily briefing and 
safety check conducted’ 

Was a completed ’Site Person- 
nel Protection and Safety Evai- 
uation Form’ read and signed 
by all visitors and personnel 
entering the site’ 

Was a field notebook assigned 
to the field team leader’ 

Were entries made In the field 
notebook? 

Were sampling stations located 
correctly? 

Did the number and location 
of samples collected follow the 
site-specific sampling plan’ 
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Table 

PrOJeCt 0 Site Location 

Auditor 

A.1 (Continued) 

Site Manager 

Field Team l e a d e r  

Date 

12 

13 

14 

1s 

17 

18 

19 

20 

Were samples identified as 
described in the site-specif ic 
sampling plan? 

Were samples collected fol- 
lowing procedures specified in 
the site-specific plan? 

Was a chain-oftustody form 
filled out for all samples col- 
lected’ Were all sample transfers 
documented? 

Were samples preserved as 
specified in the site-specific 
sampling plan? 

Were the number, frequency, 
and type of  samples (including 
blanks and duplicates) collected 
as described in the site-specific 
sampling plan’ 

Were the number, frequency, 
and type of measurements and 
observations taken as specified 
in the site-specific sampling 
plan’ 

Were blank and duplicate 
samples properly identif led? 

Was a record maintained 
of  calibration of field equip- 
ment? 

Was f ield equipment cal- 
ibrated as required? 



f a b l e  A.1 (Continued) 

Project Site Manager 

Site Location Field Team Leader 

Auditor Date 

~ 

dit  Q u u o n  Yes No Coarment/DocuWntatlap 

21. 

22 

23 

24 

25 

26 

Have any procedures been 
revised' 

Are revisions to procedures 
adequately documented' 

Was the document log f o r  
chain-of-custody records and 
other sample traf f ic  control 
fornu maintained' 

Have any accountable doc- 
uments been lost' 

Did drilIing and well con- 
struction follow procedures out- 
lined in the sampling plan' 

Were the activities being 
conducted compatible with the 
environmental conditions' 
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2. MATERIALS DESCRIPTION 

2.1. PURPOSE 

To provide procedures for field descriptions of  surf icial and bedrock materi- 
als. 

2.2. RESPONSIBILITY 

The Field Team Leader is responsible for describing core and samples fofIow- 
ing this work procedure 

2.3. EQUIPMENT AND MATERIALS 

- Log of boring - Field notebooks - Clipboard - Rulers - Rock-color chart, Geological Society of America - Waterproof pens - Colored pencils - Protractor - Hand lens - Dropper bottle of hydrochloric acid - Rock hammer - Grain-site chart/scale 

2.4. PROCEDURES 

( 1 )  All surficial materials and bedrock samples wil l  be described using the 

following sequence of parameters: 

- Footage - Sample type - Percent recovery - General material type - Color - Structural characteristics - Grain sires - Composition of grains - Degree of sorting - Grain shapes - Minor characteristics 



Degree and nature of cementation - Moisture content 

I i o  

I 

Procedures for describing each o f  these parameters are presented below 

Footage: Depth o f  sample interval. 

Sample Type: Continuous drive, cuttings, core, or split spoon. 

Percent Recovery Percent o f  sample recovered from borehole 

General Material Type 
gravel, sand and gravel, shale, sandstone, or siltstone 

Clay, clayey sand, sandy clay, Silt, sand, 

Color Color of samples wil l  be described by comparing samples 
with a standard color chart. Either a Munsel soil color chart or 
USGS standard color chart will be used. Colon will be described 
from moistened samples. Any color abbreviations shall follow those 
set by the standard color chart used. 

Structural Characteristics. This parameter describes bedding and 

other primary features of  the sample, including: nature o f  bedding 
(e g., massive, tabular, lea ticular, laminated, graded, or even), pri- 

mary features wi th in  beds or other structures (e g., grading, lamina- 
tions, cross bedding, channeling, distorted flow banding, and Inclu- 
sions), and characteristic secondary features (e 8 , cleavage, promi- 
nent weathering effects, and fracturing) (Compton 1962) 

Grain Sire Grain sizes wi l l  be classified according to the Went- 
worth scale (Dresser Atlas 1982). The percentage of each grain size 
will  be denoted by the following descriptive terms. 

Descriptive Term Percentage 
Trace 1-1096 
Some 10120% 
Adjective (sandy, sihy, etc.) 20-35% 
'And' 35-50% 

Composition of Grains. Composition of grains will be described by 
using the major or dominant grain component first, followed by 



0 
minor compoaent percentages or the appropriate descriptive term 
(Compton 1962). 

Degree of Sorting: The degree of sorting is a measure of  particle 
SJZC uniformity It will  be visually estimated in  the field using 
sorting charts (Dresser Atlas 1982). 

Grain Shapes (Roundness): Roundness is the degree of a clastic par- 
ticle abrasion and is reflected in the sharpness o f  its edges and cor- 
ners. Grain shapes will be determined visually in the field using 
grain shape charts (Dresser Atlas 1982) 

Minor Charactensticr Minor and/or unusual characteristics of a 

sample will  be noted in  the description including weathering. 

Degree and Nature of Cementation: The degree of  cementation will  

be recorded as uncemented or unconsolidated, poorly cemented or 
consolidated, or well cemented, based on visual inspection The na- 
ture of calcium carbonate will be determined based on the reaction 
of  samples to dilute hydrochloric acid. The intensity of the hy- 

drochloric acid reaction will be described as no reaction, weak reac- 
tion, or strong reaction. 

(m) Moisture Content: A general qualitative description will be used to 

describe moisture content. 

Dry. No discernible moisture present 

Damp. Enough moisture present to darken the color of the sample, 
but does not feel moist to the touch. 

Moist. Sample feels moist to the touch. 

Wet: Visible water is present. 

(2) Geologic descriptions of core will  follow the same procedures as outlined 
above. Additional records required for core are: the cored (run) interval, 
the footage of recovered core and percent recovery, and the Rock Quality 
Designation (RQD) of the cored interval. RQD is the percent of sound 
core recovered in pieces greater than four inches in length (Deere 1964). 
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, 2.5 RECORDS I 

- Field Notebooks 
Log of Boring 

I 2.6. REFERENCES 
I Compton, R R, 1962, Manual o j  Field Geology: John Wiley and Sons, Inc., New York, 
I 

I 378 PP 

Decre, D U., 1964, Technical Description of RWk Cores for Engineering Purposes: 
Rock Mechanics and Engineering Geology, vol. 1, pp. 16-22. 

I Dresser Atlas, 1982, Well Logging and Interpretation Technrqucr Dresser Atlas, Inc , 228 
PP 

I 
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3. FIELD SCREENING FOR TOTAL ORGANIC COMPOUNDS IN SOIL SAMPLES 

3.1. PURPOSE 

To field screen soil samples for volatile organic compounds 

3.2. RESPONSIBILITY 

The Field Team Leader is responsible for field screening of samples foIIowing 

this work procedure 

3.3. EQUIPMENT AND MATERIALS 

- Field notebooks - Log of boring - Adhesive labels - Waterproof pen - Sample bottles (500-ml amber glass) with lids - Photoionization detector (PID) - Organic vapor analyzer (OVA) 

3.4. PROCEDURES 

Approximately 50 to 100 ml of soil will be placed in 500-ml amber 

glass jars, and an equal amount of deionized water will be added to 

the jar The jar will then be shaken and allowed to stand for 30 
minutes allowing organic compounds to volatilize 

The sample jars will be labeled with the date, time, borehole number, 

sample depth, and Field Team Leader's. 

Field screening of  the samples for total organic vapor concentrations 

will be conducted using an OVA and a PID The instruments will be 

calibrated to the volatile organic compounds of concern at each site 
(Roffman et al. 1986). 

The lid o f  the sample jar will be opened slightly and the probes of 
the instruments will  be placed inside the jar. Values registered on 
each instrument will  then be recorded in the field notebook. The 



date and time of the reading, the borehole number, rnd the sample 

depth will also be recorded in the field notebook and log of boring. 

3.5. RECORDS 

Field notebooks 
Logs of borings 

3.6. REFERENCES 

Roffman, H. K., M. D Neptune, J W Harris, A. Carter, and T. Thomas, Field 
Screening for Organic Contammants in Samples from Hazardous Waste Sites, 1986, 
Abstract from: Conference on Petroleum Hydrocarbons and Organic Chemicals in 
Groundwater-Prevention, Detection, and Restoration, Houston, Texas, 8 p. 
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4. LABELING AND STORAGE OF SAMPLES 

’ 0 4.1. PURPOSE 

To provide procedures for labeling and storage of boxed cores and jarred sam- 
ples. 

4.2. DEFINITIONS 

- Storage Facility. The location where boxed Corm and/or jarred sam- 
ples will be stored without freezing. 

4.3. RESPONSIBILITY 

The Field Team Leader is responsible for labeling and storage of all samples. 

4.4. EQUIPMENT AND MATERIALS 

- Labeling Pens - Adhesive Labels - Inventory Sheets - Field Notebook 

4.5. PROCEDURES 

(1) Label core boxes and sample jars in the field as samples are collected AI1 

samples will be labeled with 

(a) location 
(b) borehole designation 
(c) date 
(d) depth 
(e) box or jar number 
(f) total number of boxes or jars for tbe borehole 
(8) Field Team Leader initials 

Check that all information is correct before leaving the field with samples. 

(2) Transport samples to storage facility. 
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I (3) Place samples in storage facility. Sampler should be stacked in order by 

hole number and in neat and orderly arrangement for accessibility. All 

samples from each well should be placed in one location, and the labels 

should be visible. 
I 

0 
4.6. RECORDS 

- Field Notebook 



5. DECONTAMINATION OF DRILLING, TESTING, AND SAMPLING EQUIPMENT 

0 5.1. PURPOSE 

To provide procedures for  equipment decontamination. 

5.2. DEFINITIONS 

Equipment: Augers, drill pipe, bits, sampling devices, tools, tremie pipe, pack- 

ers, water pipe, geophysical logging equipment, casing, electric well sounders, pumps, 
and all other miscellaneous equipment used in drilling, sampling, testing, logging, in- 

stalling, and developing monitor wells. 

Decontamination. Decontamination is the process of cleanlog equipment to 
avoid transport o f  contamination. 

5.3. RESPONSIBILITY 

The Field Team Leader is responsible for supervising and approving the de- 
contamination cleaning of equipment 

The Driller is responsible for cleaning all drilling, Sampling and well construc- 
tion equipment and assisting the geophysicist in cleaning geophysical probes and ca- 
bles. 

5 4. EQUIPMENT AND MATERIALS 

- Portable Steam Cleaner - Brushes and Buckets - Organic-free Water - Alkaline Detergent 

5.5. PROCEDURES 

(1) Decontaminate al l  drilling equipment before starting the first borehole. 



(2) Upon terminrtion of 8 borehole, decontamin8te all drilling, packer testing, 

and geophysical logging equipment 8S  well as stainless steel well casing 

and screen. 

(3) Decontamination will include: 

(a) a rinse with the steam cleaner using organic-free water; 

(b) scrubbing with brushes using a solution of organic-free water and 

an alkaline detergent, and 

(c) a final rinse with the steam cleaner using organic-free water. 

(4) Cover drilling equipment with a clean sheet of plastic after it is decontam- 

inated. Install wet casing and screen in the borehole. 

(5) Decontaminate all equipment and tools used in well installation. 

(6) Beforc'moving to the next drill site, decontaminate the wireline cable by 

pulling it o f f  the drum to the appropriate length Also decontaminate the 

rig table and mast. 

5.5.2. S8mD l lnn W D m c n t  

(1) Decontaminate all sampling equipment before collecting the first sample 

and after each sample collected. 

0 
(2) Decontamination will include: 

(a) scrubbing with brushes using a solution of organic-free water and an 
alkaline detergent; and 

(b) a rinse with organic-free water (a steam cleaner may be used) 

(3) Decontaminate the electric well sounder probe and cable before and after 

measuring water levels. 

(4) Decontaminate pumps and pump line exteriors before and after pumping a 
monitor well. Decontaminate the internal system of pumps and tubing by 

pumping at least 1 tubing volume of  organic free water through the pump. 
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(5) Discard bailer rope after each use. Attach new OolYProPYlene rope to the 
bailer at each well. 

5.6. RECORDS I I 0 
I - Field Notebook 



8. WELL INSTALLATION 

8.1. PURPOSE 

To provide procedures for monitor well construction and installotioo. 

8.2. DEFINITIONS 

Monitor Weil: Two-Inch well designed for monitoring water levels and 
groundwater quality 

Alluvlal Well Monitor well completed in  surficial materlals (Rocky Flats AI- 

luvium, coIluvium, or valley fil l  alluvium). 

Bedrock Well Monitor well completed in saturated sandstone o f  the Arapahoe 
or Laramie Formations. 

Piezometers Two-Inch well completed in claystone of the Arapahoe or 

Laramie Formations for monitoring water levels. 

8.3. RESPONSIBILITIES 

T h e  Subcontractor Site  Manager IS responsible for selecting completion 
intervals and well designs Completion intervals and well designs will  be approved by 
the Rockwell International CEARP Manager prior to well construction. 

T h e  Field Team Leader IS responsible for supervision and documentation of 
well completions. 

T h e  Driller will  assemble and install ail materials. 

8.4. EQUIPMENT AND MATERIALS 

- Schedule 5 Type 316 stainless steel casing - Schedule 5 Type 316 stainless steel wire wrap screen - Type 316 stainless steel centralizers - Bentonite peilets 
Appropriate filter pack - Neat Type I or 11 Portland cement 



- Concrete mix - Orgrnrc-Cree water - Five-grlloo buckets - fremie pipe - Hoses and pump - Shovel - Trowel - Protective surface casing - Padlock - 100-ft tape measure divided in tenths of a foot with 1 weight on the 
end - Electric well sounder - Well construction summary data sheets - Field notebook 

I 0 

8 3 .  PROCEDURES 

I ‘ 0  

(1) Pull all augers and drill pipe from borehole 

problem, the wells may be completed inside the hollow stem augers 
If borehole stability is a 

(2) Decontaminate drilling equipment and casing 

(3) Measure depth to water and design well construction. 

Alluvtal Welk The screened interval in alluvial wells wil l  extend from 
approximately 1 ft below the top of bedrock to 2 to 5 f t  above the water 

table. A f i l ter  pack designed for the grain size of the formation will be 

placed around the screened interval and will not extend mofe than 2 f t  

above the top of the screened interval. A I-ft-thick bentonite teal will be 

placed above the filter pack, and the annulus will be tremie grouted with 

neat Portland Type 1 or II cement to the surface Cement may be poured 

from the surface if the cemented interval is within 5 f t  of  the surface. A 
locking steel protective casing will be placed over the well, and a concrete 

surface pad, approximately 3 f t  in diameter. will be poured around the 

surface casing Tbe pad wil l  be sloped so as to drain away from the well. 

Bedrock W e l h  Bedrock monitor wells will be screened across the entire 

interval of saturated sandstone with a minimum screened interval of 5 ft. 

Filter pack, bentonite, cement grout, protective casing, and a concrete pad 

will be placed as described above. 



Deep boreholes which do not encounter sufficient sandstone 

thickness after drilling through 70 ft Of claystone with 8n average hy- 

draulic conductivity of 5 x lo'' centimeters per second will be completed 

as piezometers with two-inch, Schedule 80, threaded and flush jointed, 

polyvinylchloride (PVC) casing Ten f t  o f  machine slotted casing will be 

placed at the base of the casing string. The remainder of the well comple- 

tion will be as discussed above for alluvial monitor wells. 

(4) Calculate the amount of  filter pack, bentonite, and cement that will be re- 
quired for well construction. 

(5) Weld end cap on the bottom of the well screen with a stainless steel weld- 

ing rod, and thread the casing string together 

(6) Place centralizer in the center of the screened interval, and determine I ~ S  

location on the casing string to the nearest 1/100th foot. 

(7) Measure the length of  the screened interval and the blank casing to the 

nearest 1/100th ft. 

(8) Measure total depth of the open borehofc. If the bottom of the borehole 1s 

below the base of  the screen, backfill it with bentonite pellets or trernle 

cement grout to the base of the screen. If the open borehole IS backfilled 

with grout, allow It to set for 24 hours before well completion. Measure 

total depth of the open borehole again. 

(9) Place casing string in open borehole Place slip-on cap on top of the casing 
string Measure stick up to determine total well depth Check well design 

for correct total depth. 

(10) Slowly pour filter pack into borehole annulus, making sure it is evenly dis- 
tributed around the well casing. Gently shake the casing as filter pack IS 

added to avoid bridging of  the filter pack. Measure depth to the top of 
the filter pack after each bag is added. Make more frequent measurements 

as filter pack approaches the top of the screened interval. 
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I 
I (11) Record the final depth to tbe top of the filter pack on well construction 

summary sheet. Record amount of filter pack used in the field notebook. 

(12) Pour bentonite pellets into borehole annulus, making sure they are evenly 
distributed around the well casing. 

0 
(13) Measure depth to the top of the bentonite seal and record on well con- 

struction summary sheet. Record amount of bentonite used in the field 
notebook. 

(14) If the bentonite pellets are above the water table, add 1 to 2 gal. of or- 
ganic-free water to the hole. Allow the bentonite to swell for approxi- 
mately 15 minutes before grouting to the surface. 

(IS) A&x neat Type I or I1 Portland cement (as directed by the Subcontractor 
Site Manager) at a mix ratio of 6 to 9 gal. of water per 94-Ib bag of ce- 
men t. 

(16) Place tremie pipe in borehole annulus and attach appropriate hoses and 

Pump 

(17) Pump grout down borehole annulus. Pour grout from the surface if the 
cemented interval is within 5 f t  of the surface. Record amount of cement 
used in field notebook. 

(18) Measure final stick-up of well caslng and record on well construction 
summary sheet 

(19) Set protective surface casing over stainless steel well casing. 

(20) Allow grout to set for 24 hr. 

(21) Place form for concrete surface pad around well casing. 

(22) Mix concrete and pour surface pad around well casing. Slope pad awry 
from the well with a trowel. 

(23) Weld well number on protective surface casing. 



8.6. RECORDS 

- Well Construction Summary - Field notebook 



9. WELL DEVELOPMENT 

~ 0 91. PURPOSE 

To provide procedures for well development. 

, 9.2. DEFINITIONS 

Well Development: Well development is the process by which fines from the 

formation and/or filter pack are removed from the vicinity of the well bore in order 

to increase the efficiency of  the well (UOP Johnson Division 1975). 

9.3. RESPONSIBILITY 

The Subcontractor Site Manager is responsible for determining which method 

Well development methods will be approved by the o f  development will be used. 

Rockwell International CEARP Manager prior to well development. 

The Field Team Leader IS responsible for we11 development. 

The Driller will be responsible for supplying an air compressor with an air f ib  

ter if the well i s  developed by the air lift method. 

9.4. EQUIPMENT AND MATERIALS 

Elect r ic well sounder 
Tape measure calibrated in tenths of feet 
Stainless steel pump* 
Air compressore 
Teflon bailer’ 
Bailer rope* 
PVC drop pipe* 
Gasoline powered generator. 
One liter beaker 
Watch 
Calculator 
Well development summary sheeu 
Field notebook 

The use of these materials will depend on the method of well development 
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9.5. PROCEDURES 

The well will be developed by pumping, bailing, or air-lifting. Pumping 1s the 
preferred method o f  well development and will be used wherever gosrible. Air-lifting 

IS less desirable because the potential exists for oils from the air compressor to enter 

the wells, but may be necessary to adequately stress the wells. An tir filter will be 
u s d  if air-lifting is necessary Bailing is not an efficient method of well develop- 

ment because of the low flow rates induced by bailing. Bailing will only be done in 
the event of pump failure and to remove sediments in the bottom of the casing. 

0 

( I )  Decontaminate ail equipment prior to well development, 

(2) Measure the water level in the well. 

(3) Record the water level on the water level data sheet. Record the date, 

time, well, and development methods on the well development summary 

sheet. 

Well development by pumping will be accomplished by means of a two-inch 

stainless steel prston pump The pump will be lowered to approximately 1 ft above 
the bottom of the well. The well will then be pumped until ten casing volumes of 
water have been removed from the well, until the well water is clear, or until 4 h 
have elapsed. The pump will be raised 2 f t  at periodic intervals until the entire 

screened interval is dcveloped. 

0 

95.2. Air Liftiqg 

Well dcvelopment by air lifting will be accomplished by using an air compres- 
sor and I-in. PVC air tine An air filter will be attached to the air line from the air 
compressor to prevent the introduction of compressor oils or other foreign materials 

into the well. 

The I-in. PVC air line will be lowered until within approximately 2 f t  of the 

bottom of the well. The air line from &he air compressor will then be attached to the 

top section of PVC pipe. The well will then be developed by the introduction of 
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compressed air into the well for rpproximately fifteen minutes, or until a column of 
water is removed from the well. The well wtll then bc rllowed to cccover and an- 
other column of water discharged to the surface. This process will  be repcrted until  

10 casing volumes of water have been removed from the well, until the produced wa- 

ter is clear, or until 4 h have elapsed. At periodic intervals, the air line will be raised 
2 ft until the entire screened interval is developed. 

9.53. 

We11 development by bailing will be accomplished using a Teflon bailer and 
small diameter polypropylene bailing rope. Water, formation and/or filter pack mate- 
rials will  be removed from the we11 by bailing until 10 casing volumes of water have 
been removed from the well, unti l  the well water is clear, or until 4 h have elapsed 
The bailing rope will be discarded following well development 

9.6. RECORDS 

- Well development summary sheets - Field notebook 

9.7. REFERENCES 

Johnson, E. E, Inc., Groundwater and Wells - A Reference Book /or the Water-Well 
Industry, 1980, Johnson Division, UOP, Inc, Saint Paul, Mnncsota, 440 p 



11. WELL PURGING 

To provide procedures for well purging. 

11.2. DEFINITIONS 

Casing Volume: The casing volume IS the volume of water standing inside the 

casing, ~ e . ,  the distance between the water level and the bottom of tbe casing (length 

of the water column in the well) multiplied by the inner cross-sectional area of thc 

casing 

Well Purging Purging is the removal of sufficient water from the well so that  

representative formation waters enter the well and can be sampled. Purging will con- 
sist o f  removing three casing volumes. 

11.3. RESPONSIBILITY 

The Subcontractor Site Manager is responsible for selecting well purging meth- 

ods. Well purging methods will be approved by the Rockwell International CEARP 

Manager prior to purging. 

The Field Team Leader is responsible for purging wells prior to sampling 

11.4. EQUIPMENT AND MATERIALS 

Wells will  be purged using dedicated bladder pumps, dedicated Teflon bailers, 

or portable sampling pumps. Because of the various purging methods, some or all of 
the following equipment will be needed. 

Bladder pump 
Oil-less air compressor 
Stainless steel pistoa pump 
Polypropylene rope 
Large container of known volume 
Deionized water 
Watch 
Calculator 



- Pencil - Field Water Quality Data Sheet - Field notebook ' 0  
11.5. PROCEDURES 

113.1. C.rculrtlanr 

(1) Calculate the casing volume Using the formula 

Casing volume (gallons) - (ID - WL) (A), 

where 

TD I 

WL I depth to water from ground surface (ft), 
A I cross sectional area of the well (gallons/f t), 

total depth of the well from ground surface (ft), 

0.163 for a &in. well, 
0367 for a %in. well, 
0652 for a 4-in. well, and 
1.468 for a 6-in. well. 

m 

= 
I 

I 

Note that total depth and depth to water must be measured from the same da- 

tum The total depth of the casing is usually reported as depth below ground surface 

and the depth to water is measured from the top of the inner casing. In order to cor- 

rect the depth to water measurement, subtract the height of casing above ground from 
the depth to water measured from the top o f  casing. 

(2) Multiply the casing volume by three 

pur ge d. 

This IS the volume of water to be 

(3) Record calculations in the field notebook and on Field Water Quality 

Data Sheet. 

11.5.2. Purdllf 

Remove three casing volumes of water from the well using the pump, the dedi- 

cated Teflon bailer, or the portable sampling pump. Regardless of the methods used 

to purge the well, record the total volume purged and the time when purging begins 

and ends. 1 
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I S v s w .  The dedicated pump system will consist of 80 air-rc- 
tuated bladder pump with downward flow checkin8 valves on tbe inlet to the inside 
of the bladder and on the tubing above the outlet from the inside of the bladder Air 
1s delivered to the outside of the bladder and pressure is maintained long enough that 
the bladder IS compressed and water inside it is forced into the discharge tubing. Wa- 
ter is kept from exiting the bottom o f  the pump by the lower check valve. The air 

pendent on length of tubing, required air pressure, and depth of  submergence of the 
pump). Water forced into the discharge tubing is held by the upper check valve. The 
cycle is repeated until discharge reaches the surface rnd purging begins. Because of 
this pumping mechanism, the discharge is delivered to the surface in cyclic dugs, but 

the pressurizing air is never in contact with the water. 

I 

I pressure is vented to surface through the same pressurizing tube (requiring a time de- 

I 

I 

I , 

The upper check valve has a small-diameter bypass so that water in the dit- 

charge tubing will drain back into well and not freeze. 

(1) Attach compressor to Pump Pressure Inlet on controller (use oil-less com- 
pressor to protect pneumatic logic components inside controller). I 

(2) Connect red air hose between well cap and Pump Supply on controller. 

(3) Position Refill and Discharge knobs to center position (12 o'clock) and 
start compressor 
note book. 

I 
Record the time at the start of pumping in the field 

(4) Set gas pressure level to a pressure sufficient to lift the column of water 
in  the discharge tubing plus 30 psi. but do not exceed 125 psi total. 

(5) Adjust Discharge knob so that venting occurs at the end of the slug dis- 
charge. 

I 

(6) Decrease Refill cycle time until volume discharged in each cycle begins to 
decrease If decrease is immediate, lengthen both Refill and Discharge cy- 

cle times and repeat steps 5 and 6. 

(7) Measure volume produced in a container of known volume (e& plastic 
trash can or plastic bucket). 



( 8 )  Continue pumping until the appro~riatc  volume hrr been purged. Record 
time at end of pumping as well as the total volume pumped in the field 

notebook and on the Field Water Quality D8ta Sheet. 

(9) Measure and record water level at the end of pumping. 

0 

(1)  Put on surgical gloves. New cotton gloves may be worn over the surgical 

gloves if desired. 

(2) Place a sheet of plastic over the casing. Cut a hole in the plastic for the 

casing and spread sheet on ground around the well. The plastic and 

equipment should be arranged in such a manner to enable the samplers to 

do all work while standing on the plastic. 

(3) Attach new polypropylene rope to bailer inspect the check valve, top bail, 

knot, and rope. Do not allow bailer or rope to contact anything but clean 

plastic. If any components are loore or damaged, replace them. 

Decontaminate equipment if any new parts are used. 

(4) Lower bailer into well, fill with  water, and hoist to surface, coiling the 

rope into the hands. 

(5) Empty bailer into a container o f  known volume (e& 3-gal. bucket). 

(6) Continue bailing until appropriate volume has been purged, as determined 

by volume in container. 

(7) Record volume purged in the field notebook and on Field Water Quality 

Data Sheet. 

(1) Decontaminate the pump and sufficient tubing by scrubbing with an al- 
alkaline detergent solution followed by a deionized water rinse. Pump at  

least one tubing volume of deionized water through the pump. 

. . _ I  



(2) Place decontaminated pump approximately 1 f t  above the bottom of the 

well. 

' 0  (3) Place up-hole end of the discharge line in container of known volume (e 8 ,  

plastic trash can or S-gal. bucket). 

(4) Connect compressor to pump controller 

(5) Turn on compressor and pump appropriate volume as measured i n  con- 
tainer 

(6) Record purged volume on the Field Water Quality Sheet. 

(7) After collecting the sample, decontaminate pump by scrubbing all tubing 

that has been pulled o f f  the reel and the pump ifself with an alkaline de- 

tergent solution and rinsing with deionized water. Pump at least one tub- 

ing volume o f  deionized water through the pump 

11.6. RECORDS 

- Field water quality sampling and analysis form - Field notebook 

11.7. REFERENCES 

U S Environmental Protection Agency, 1986, Hazardous Waste Groundwater Task Force 
Protocol for Groundwaler Evaluation, Office o f  Solid Waste and Emergency 
Response, Washington, D C , DIR 9080.0-1 
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12. GROUNDWATER SAMPLING 

I ' 12.1. PURPOSE 

To provide procedures for groundwater sample collection. 

12.2. RESPONSIBILITIES 

The Subcontractor Site Manager is responsible for assigning specific wells to be 

sampled. The sampling schedule will be approved by the Rockwell Internationai 
CEARP Manager prior to implementation. 

, The Field Team Leader is responsible for sampling monitor wells, field water 

quality measurements, and transportation of samples to the onsite laboratory 

12.3. EQUIPMENT AND MATERIALS 

- Sample bottles provided by on-site laboratory - Thermometer inscribed in degrees Centigrade - pH meter - Portable electrical conductivity meter - Field notebook 

12.4. PROCEDURE 

(1) Pick up sample bottles, cooler, blue ice packs, sample labels, and chain-of- 
custody form at the laboratory 

I (2) Pre-label bottles before leaving the laboratory. Place sample bottles on Ice 

(3) Produce the sample with the same device used to purge the well. 

(4) Collect the sample immediately after purging If possible. If the well is es- 
sentially dry after pumping, measure the water level in the well on a peri- 

odic basis (approximately every three hours). Collect the volatile organic 
samples within three hours o f  purging. Collect the rest of the samples as 
soon as there is sufficient volume in the well to sample as soon as there is 
sufficient volume i n  the well to fil l  the sample bottles (approximately 4 

I 
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gallons). Attempt to collect an aliquot for field tats  8nd laboratory analy- 

sis (in that order) 24 hours after purging even if there is insufficient wa- 
ter in  the well to fill all sample bottles. 

(5) Produce sufficient sample for performance of four field water quality 

tests (two SO0 milliliter beakers - one for temperature and conductivity 

and one for pH). Perform one field water quality test before sampling, 

two during sampling, and one after sampling following procedures in this 
document. 

(6) Rinse each bottle with formation water directly from the pump discharge 

or bailer. Fill the bottle about onequarter full, cap the bottles, and rinse 
both bottle and cap with a swirling motion. Discard rinse water. Immedi- 

ately fill bottle with sample, cap, complete label, rinse bottle exterior with 

deionized water, place in plastic bag, and return bottle to cooler. Remove 

only one bottle from the cooler at a time for filling. 

(7) After rinsing the volatile organics vials and aps with sample, fill each 
vial to overflowing with sample. Carefully place the cap on the vial so 

that air is not captured, and tighten. Invert the vial and tap lightly. I f  

bubbles are observed, repeat the process. 

(8) Record time of  sampling on Field Water Quality Sheet and in  field note- 
book. Also note weather conditions and any other observations (e.8, insuf- 
ficient sample to fill all bottles, bottles broken, etc). 

(9) Complete chainsf-custody form and indicate analyses to be performed in 
the laboratory. 

(10) Deliver samples to the on-site laboratory within 3 hours of collection for 
filtration and/or preservation of approprhte bottler. 

125. RECORDS 

- Field water quality and analysis sampling form - Field notebook 
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12.6. REFERENCES 

US. Environmental Protection Agency, 1986, RCRA Ground-Water Momtoring Technical 
Enjorcement Guidance Document, Off ice of Solid Waste and Emergency Response, 
Washington, D.C. 
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13. FIELD MEASUREMENTS 

0 13.1. PURPOSE 

To provide procedures for field measurements made at the site of monitor 
wells and surface water stations. 

13.2. DEFINITIONS 

Field Measurements: These measurements consist o f  temperature, pH, conduc- 
tivity, dissolved oxygen, organic vapors, and qualitative observations of color and 
odor 

13.3. RESPONSIBILITY 

The Field Team Leader is responsible for measurement of field parameters. 

13.4. EQUIPMENT AND MATERIALS 

The equipment used for field measurements has been selected based on proven 
durability in field applications; however, field equipment is still rather fragile 
Equipment should be kept spotlessly clean at all times and protected from tempera- 
ture extremes. Conductivity meters and pH meters will be calibrated daily following 
the manufacturers' instructions. All other instruments will be calibrated weekly 
Each instrument will have its own calibration log book, and all calibrations will  bc 

documented. The following equipment is normally used: 

- Thermometer inscribed in degrees Centigrade - pH Meter - with calibration buffer solutions - Portable electrical conductivity meter - with calibratton - Standard solutions - Photoionization Detector (PID) - Organic Vapor Analyzer (OVA) - Deionized water - Penctl - Field Water Quality Sheets - Field notebook - calibration notebooks 
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135. PROCEDURE 

Immerse the thermometer bulb in 8 beaker filled with sample. Make the mea- 
surement immediately after sampling so that the temperature will not have time to 
change. Read the thermometer while it is still immersed, to the nearest degree Centi- 
grade, and record the reading in the field notebook and on the Field Water Quality 
Data Sheet. Rinse the thermometer with deionized water and put it away. 

Calibrate the thermometer on a weekly basis against a National Bureau of 
Standards certif ied thermometer Document calibrations in the calibration log book 

135.2 p H  Me-t f VWR S c i e o m  19 76) 

Turn on meter. 

Check battery. 

Place partially filled SO-rmllilitcr beakers containing pH 4 rnd pH 7 

buffer solutions into a water bath (well water) to maintain the temperr- 
ture of the buffers as close as possible to the temperature of the well wa- 
ter. The water bath will need to be refilled periodically with water re- 
moved from the well. 

Remove boot from electrode. 

Rinse electrode with deionized water. Be sure any salts are removed. 

Immerse bulb in pH 7 buffer. 

Adjust using calibration knob to read 7. 

Rinse electrode with deionized water. 

Immerse bulb in pH 4 buffer. 

Adjust using temperature knob to read 4 (this is a span adjustment and not 

a true temperature correction). 



e 

( I  1) Measure the temperature of the buffers using 8 thermometer, following the 
procedures described previously. Be sure to rinse the thermometer with 

deionized water between solutions. 

(12) Collect some sample in a beaker (rinse the beaker with sample) 

(13) Rinse the thermometer with deionized water, and measure the temperature 
of the sample. If the buffer solutions are not at the same temperature as 
the samples, put fresh formation water in the water bath, allow time for 
temperature equalization, and repeat the calibration procedure. 

(14) Rinse the electrode in deionized water. 

(15) Immerse the bulb in the sample. 

(16) Read the pH to the nearest tenth of a pH unit. Stir the sample with the 
electrode to hasten reading stability. 

(17) If the pH is greater than 7 ,  rc-calibrate using the pH 10 buffer instead of 
the pH 4. Perform steps 5 through 16 above. If most samples have pH 

values greater than 7 ,  pH 10 buffer should be routinely substituted for pH 

4. 

(IS) Record the pH reading on the data sheet and in the field notebook. Doc- 
ument calibrations in the calibration log book. 

(19) Rinse the electrode with deionized water and replace plastic boot. 

(20) Turn o f f  meter. 

13.5.3 w c t i  vitv M m c n t  (YSI 1976bl 

(1) With conductivity meter off, check zero position. Adjust if necessary. 

(2) Switch to red line and adjust 

(3) Calibrate meter against standard solutions and record calibrations in the 
calibration log book. 
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Collect a sample in a beaker (rinse beaker with sample before collecting) 

Rinse probe with deionized water. 

Immerse probe in the sample. 

Switch to temperature. Record the temperature on Field Water Quality 
Sheet and in field notebook (may be different from earlier temperature 
measurement). 

Switch to conductivity and record both the needle rading and scale knob 
setting. Do not perform any calculations Record the two values on the 
Field Water Quality Sheet and in field notebook. 

Turn meter off. 

Remove probe from sample and rinse with deionized water. 

Rinse beaker with deionized water. 

135.4. w v e d  1976d ' 0  
(1) Place meter in intended operating position. Do not move without calibrat- 

ing. 

(2) With meter off, adjust meter to zero using center screw. 

(3) Switch meter to zero and adjust to zero with zero knob. 

(4) Switch meter to ful l  scale and adjust to '15' on ppm scale using full scale 
knob. 

(5) Attach probe to the meter and wait I5 min to polarize probe. 

(6) Perform air calibratiox 

- Switch to calib 0 2  position; 

- Place the probe in moist air (small calibration bottle with a few 
drops of water) and allow 10 min for temperature stabilization 
(can be same as polarization wait); and 



- Set meter to local rititude (6,000 f t  amsl) using calib knob -0 be 
sure reading is steady; 

Calibrate meter against standard solutions (on a weekly basis). Document Cali- 
brations in calibration log book. 

(7) Place probe in sample and stir by raising and lowering the probe about 1 

ft per s. Allow probe to equilibrate to sample temperature and dissolved 
oxygen. 

(8) Turn switch to temp and read temperature from lower scale. 

(9) Set 02 solubility factor dial to observed temperature, using the salinity in- 
dex scale on the dial (salinity determined using SCT meter - each bar on 
index represents 5,000 ppm chloride concentration). 

(10) Turn switch to read 02 and read dissolved oxygen value in ppm directly 
from the meter. 

(11) Turn off  meter, rinse probe with deionized water, add 8 few drops of 
deionized water to the sponge in the probe holder, and return probe to 
holder. 

' 0  

135.5. Phat9iantt.tf6a DctcctarMtrtllrcmcutr m U  S m  19751 

(1) Remove plate on the top half of the case by pulling up on the two fasten- 
ers. The extension tube and battery charger are located under this plate. 

(2) Attach extension tube to the end of the probe. 

(3) Check to see if the instrument's function switch b in the 'OFF position. 

(4) Install the 12 pin interface connector for the probe into the connector on 
the instrument box by carefully matching the alignment key of the probe 
connector to the slots in the box connector. Twist the connector in a 
clockwise manner until 8 distinct snap and lock is felt. 

(5) Check the battery supply by turning the function switch to the 'BAT"" 
position. The meter needle should deflect to the far right or well within 



the green zone (NOTE: The battery check indicator will not function un- 
less the probe is attached). If  the needle IS below or just in the green zone 
or the red LED light is on, the battery should be recharged. 

(6) To zero the instrument, turn the function switch to the 'STANDBY' posi- 
tion and rotate the 'ZERO' potentiometer unti l  the meter reads zero This 
IS an electronic zero adjustment. Calibration gases are not needed. 

( 7 )  Turn the function switch to the selected scale. There should be a hum- 
ming sound emanating from the probe. This is the fan which pulls air 
into the probe. A blue glow should be seen through the end of the probe 
Do not stare at this glow, as it is an ultraviolet light source which can 
damage the eyes. An overall check can also be done by passing a magic 
marker past the tip of  the probe. This should generate a reading or jump 

of  the needle. 

(8) Place the function switch in the 0 - 20-ppm range for the most sensitive 
monitoring. 

(9) Before entering a work area, determine the background concentration. 
This concentration should be used as a reference to readings made in the 
work area. Under no circumstance should one attempt to rdjust the 
"ZERO" or "SPAN' adjustments while the instrument is being used in the 
work area (NOTE When using the 0 - 20 ppm range, background concen- 
trations up to 1.0 ppm are common in  clean environments. This reading is 
generated internally by the instrument and should be referred to as zero 

PO=) 

(IO) Take PID readings in the headspace o f  a well before making water level 
measurements. Condensation and dust on the lamp can interfere with 

proper readings. PIDs do not fuactlon well during precipitation events or 
sudden temperature changes which can fog up the lamp. 

(1 1) Record all readings in the field notebook. 
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13.5.6. Organic Vapor Aaalyzcr Measarcmeats (Foxboto Aadyticd) 

( 1 )  Remove top cover of the mrtrument. 

(2) Move the INSTR switch to ON and allow five minutes for warm up 

(3) Set the audible alarm to I predetermined level by turning the PUMP 

switch to ON. Adjust the meter pointer to the desired alarm level using 

the CALIBRATE ALARM (zero) knob. Turn the ALARM LEVEL AD- 
JUST knob on the back of the readout assembly until the audible alarm 
comes on. Adjust speaker volume with VOLUME knob. The instrument IS 

then preset to activate the alarm when the organic vapor level exceeds that 

o f  the setting. 

(4) Move the CALIBRATE switch to 1OX and adjust the meter reading to zero 
with the CALIBRATE ADJUST (zero) knob. 

(3) Ensure the PUMP switch is ON and observe the SAMPLE FLOW RATE in- 
dicator. The flow rate should be approximately 2 units. 

(6) Open H2 TANK VALVE one turn and observe the reading on the H2 
TANK PRESSURE indicator (approximately 150 psi o f  pressure is needed 
for each hour o f  operation). 

(7) Open H2 SUPPLY VALVE one-half to one turn and observe the reading 
on the H2 SUPPLY PRESSURE indicator. 

Caution. Do not leave H2 SUPPLY VALVE open when the pump is not run- 
ning, as this will allow hydrogen to accumulate in the detector chamber. 

( 8 )  Confirm that meter is still reading zero (readjust if required). 

(9) Depress the igniter button. There will be a slight 'pop" as the hydrogen ig- 
nites, and the meter pointer will move upscale of  zero. Do not depress is- 
niter button for more than 6 seconds. If burner does not ignite, let in- 
strument run for several minutes and try again. 
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Move instrument to an area representative of the 'lowest ambient back- 
ground concentration" to be surveyed. Move the CALIBRATE switch to 
IX and adjust the meter to read 1 ppm with the CALIBRATE ADJUST 
(zero) knob. 

I f  the alarm level is to be set above background levels, turn the ALARM 
LEVEL ADJUST knob on the back of the readout assembly until it activi- 
ties slightly above background. 

Set the CALIBRATE switch to the desired range. 

Using one hand Operation, survey the areas of interest while observing the 
meter and/or listening for the audible alarm indication. 

Record readings in the field notebook. 

135.7. o l o r  rod 0- 

ciallv 

Record any observations regarding the general condition of the samples. Espe- 
note color, turbidity and odor. 

13-7. 

RECORDS 

- Field water quality data sheets - Field notebook 

REFERENCES 

Foxboro Analytical Century Systems Portable Organic Vapor Analyzer Instructions 

HSU Systems Inc, 1975, Instruction Manual for Model PI101 Photoionization Ana- 

VWR Scientific, 1976, Care and Feeding,of the Mini and Digital pH Meters, Model 47. 

Yellow Springs Instrument Co, 1976a, Instruction Manual, YSI Model SIB Dissolved 

Ycllow Springs Instrument Co, 1976b, Instructions for YSI Models 33 and 33M S-C-T 

and Service Manual. 

l yter. 

Oxygen Meter. 

Meters. 
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14. WATER LEVEL MEASUREMENTS 

14.1. PURPOSE 

To provide procedures for measuring water levels in monitor wells and 
piezometers. 

14.2. DEFINITIONS 

Electric Water Level Sounder: An electric water level sounder is a device to 
measure the depth from a reference point (usually top of casing) to the water level in 
a well. The sounder consists of a two-wire cable on a reel with a double electrode tip. 

The reel houses a battery and voltmeter (or other device such 8s a light or buzzer) so 
that electrical contrnuity is indicated between the electrodes when submerged. The 
cable is graduated, indicating the length of cable in  the well (Todd 1980). 

14.3. RESPONSIBILITY 

The Field Team Leader is responsible for water level measurements and accu- 0 rate recording of data. 

14.4. EQUIPMENT AND MATERIALS 

Electric water level sounder 
Deionized water 
Extra batteries 
Tape measure graduated in hundredths of feet 
Watch 
Pencil 
Photoionization Detector (PID) 
Field Water Quality Data Sheet 
Water Level Data Sheet 
Field notebook 

14.5. PROCEDURES 

(I) Record well location, identification number, date. time, and Field Team 
Member initials in field notebook and on data sheets. 
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(2) Check headspace of the well for any organic vapors with a PID 
reading in field notebook. 

Record 

(3) Decontaminate electrode on sounder and sufficient length of cable by 

washing with an alkaline detergent solution and rinsing with deionized 
water so that only clean cable enters the well. 

(4) Turn oa sounder, check battery, and lower cable into well until the pres- 
ence of water is indicated. 

(5) Hold wire so thumb and index finger are touching the top of casing when 
probe just enters the water (alarm will sound). Use the north rim of the 
inner casing for the depth to water reference point. 

(6) Raise cable unti l  alarm stops (it ,  probe is Just above water level) Lower 
cable until alarm sound again. Check to see if thumb and index finger are 
at the same location as before. 

(7) Still holding the cable at the measurement point, pull an arm's length of 
cable from the well. With other hand, push the zero end of  tape measure 
against thumb, holding the measurement point, and measure distance to the 
first dowaholc graduation on the cable. Measure to the nearest 1/100th of 
a foot. 

(8) Record the time, cable and tape measure readings in the field notebook. 
Transfer readings to the Field Water Quality Data Sheet and the Water 
Level Data Sheet. 

(9 )  Coil the downhole cable into hands to minimize contamination of the en- 
tire sounder. 

(IO) Decontaminate all of the cable that was downhole plus 5 f t  by washing 
with an alkaline detergent solution and rinsing with deionized water. 
Decontaminate equipment between wells and at the end of each day. 

(1  1) Wrap sounder in clean plastic after decontaminating. 
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14.6. RECORDS 

- Water level data sheets 
- - Field notebook- __ . -  

0 
I 14.7. REFERENCES 

Todd, David Keith, 1980, Subsurface Investigations of Groundwater; Grourtdwarer 
Hydrology. Second Edition, John Wiley and Sons, Inc., New York, pp. 434-435 
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Q U A L I T Y  ASSURANCE/QUALITY C O N T R O L  PLAN 

1. INTRODUCTION 

CEARP Phase 2 consists of CEARP Phase ?a. Monitoring Plan. and CEARP 

Phase 2b. Site Characterization (Remedial Investigation) This Quality Assurance 

Quality Control (QA/QC) Plan is one component of the Monitoring Plan for Rock\ 

Flats Plant. The Monitoring Plan typically consists o f  five parts. Synopsis, Sampling 

Plan, Technical Data ,Management Plan, Health and Safety Plan, and Quality Assur- 

ance/Quality Control Plan. Because o f  the Compliance Agreement made by the Statc 

o f  Colorado, Environmental Protection Agency, and the DOE, this Monitoring PI3 n 

also includes a Feasibility Study Plan The Synopsis provldes a discussion of t h c  

current situation and serves as an introduction to the other plans 

CEARP uses a three-tiered approach i n  preparing the monitoring plans the 

CEARP Generic Monitoring Plan (CGMP) (DOE, 1986b). the Installation Generic 
Monitoring Plan (IGMP), and the Site-Specific Monitoring Plans (SSMPs) The CGMP 

Quality Assurance/Quality Control (QA/QC) Plan provides the generic guidelines and 

procedures that will be employed during CEARP Phase 2 site characterization 
(remedial investigation) to ensure the reliability of data collected at CEARP sites I t  

is intended to establish a general quality assurance/quality control policy and to pro- 

vide the framework for more specific quality assurance/quality control requirements 
to be employed at each installation and at each site This IGMF Quality Assur- 

ance/Quality Control Plan provides installation generic information and procedures 

whereas the SSMPs will provide site-spectf ic detail regarding locations, types and 
number o f  samples 

0 

This IGMP IS the Comprehensive Source and Plume Characterization Plan rc- 

Therefore, the acronym used to refer to t h i s  quired by the Compliance Agreement 

plan is lGMP/CSPCP 

According to DOE policy, DOE activities shall maintain programs of quality 

assurance (DOE Order 57006B). In the area of environmental protection, quality as- 

surance plans must be integrated with the DOE implementation of CERCLA (DOE 
Order 5480 14) 
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CEARP Phase 2b site characterizations (remedial investigations) w ill be im- 

plcmcnted using procedures to assure that  the prccisaon, ~ c c u r a c v ,  completeness, and 

rcprcsentjtiveness of data are known and documented At 3 minimum. this w i l l  i n -  

i l u d c  sdhcrence to the CEARP CGMP, IGMP/CSPCP. and SSMP Qualifv Assur- 

7 Iiscl'Qualiry Control Plans. and may include preparation o f  written Qualitv Assur- 

JnseiQualtty Control Plans covering each aspect of the project performed 

0 

This IGMP/CSPCP Quality Assurance/Qualrty Control Plan presents the orga- 

nization, ObjCCtiVeS, functional activities, and specific quality assurance and quality 

control acrivities associated with the CEARP Phase 2b site characterizations (remedial 

in \  estlgations) at Rocky Flats Plant The Quality Assurance/Quality Control Plan is 

designed to achieve specific data q u a l i t y  goals for CEARP Phase 2b site characterita-  
tions (remedial investlgations) Appendix A includes the qualitv assurance protocols 

for all laboratory services to be provided under CEARP Phase Ib site characteriza- 
rions (remedial investigations) 

A brief description of the CEARP Phase 2b site characterization (remedial in- 
vcstigation) and background can be found in the Synops~s. For a more in-depth back- 
ground description, see the CEARP Phase I report 
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2. PROJECT ORGANIZATION AND RESPONSlBILITY 

PrOJCCt org3nization and responsibility are divided among DOE. Los A13mos 
Vational Laboratory, and RocL.well International 3s described below Los Alamos N 3 -  

tional Laboratory has the primary responsibility to implement CEARP under thc 

guidance of DOE-Albuquerque Operations Office However, operational responsibili- 
ties have been assigned to Rockwell International at Rocky Flats Plant for the sitc 

characterizations (remedial investigations). The DOE-Rocky Flats Plant Area Off  icc 
is responsible for the function of the Rocky Flats Plant Because o f  this rcsponsibil- 

ity,  the DOE-Rocky Flats Plant Area Off ice  wil l  provide additional guidance to irs 

contractor, Rockwell International, i n  implementation of the CEARP Phase Zb Site 
characterizations (remedial investigations) 

Project organization is shown i n  Figure 2 1 The responsibilities o f  the various 

personnel can be divided into operational. laboratory, and quality assurance responsi- 
bilities, as follows 

2.1. OPERATION A L RESPONSIBILITIES 

t Secretarv for the F n  vironmeni The DOE Assistant Secretary for the  

Environment appoints Headquarters investigation boards and establishes the scope o f  
Headquarters investigations (DOE Order 5484 1 )  DOE-wide Environmental Surveys 
and Audits originate from the Assistant Secretary 

Environmental Sur vevs and A u d m  Headquarters Environmental Survey 
Teams have been directed to conduct one-time environmental surveys and sampling of 

DOE facilities These surveys are independent o f  CEARP activities at  Rocky Flats 

Plant, but data from survey team sampling will be utilized in the CEARP characteri- 
zation of Rocky Flats Plant A Headquarters environmental survey team visited the 
Rocky Flats Plant site in 1986 The results of the survey w i l l  be used as an internal 
management tool by the Secretary and Undersecretary of  DOE 

Audits are a function of the Off ice  of the Assistant Secretary for the Envi- 
ronment Audit teams provide quality control for the implementation of environmen- 

tal monitoring at DOE facilities Although independent o f  CEARP,  audit teams com- 
plement CEARP activities by providing additional quality assurance 
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pOE-Albuaueraue ODcrations 0 f f lce  En vironmental Proarams 6 ranch The 

DOE-Albuquerque Operations Office, Environmental Programs Branch, is responsible 
1 or overseeing all environmental programs w i t h i n  DOE-Albuquerque Operations and 
conducting special assessments such as CEARP 

f 
1 

DOE- Rock v Flats A rea O f f i a  The DOE Rocky Flats Area Off ice  is responsi- 
~ ble for the missions o f  the Rocky Flats Plant, including environmental protection 
I Thc DOE Rocky Flats Area Office oversees the integration of Rocky Flats Plant re- 

sources with CEARP activities at Rocky Flats Plant 

Rock well Int-ional Rockwell International, as prime contractor to DOE. 
provides support to DOE i n  accomplishing the mission o f  Rocky Flats Plant. including 
environmental protection Rockwell International will  perform the CEARP Phase 2b 
site characterizations (remedial investigations) at Rocky Flats Plant 

Los Alamos National Lab0 ratorv Los Alamos National Laboratory manages 
the CEARP program, providing direction, oversight and review, and preparing f inal I 

reports 

2 2. ANALYTICAL LABORATORY RESPONSIBILITIES 

Analytical laboratory responsibilities include performing analytical services, 
and providing quality assurance. Rockwell International wil l  perform the CEARP 
Phase 2b site characterizations (remedial investigations) at Rocky Flats Plant This 
IGIMP/CSPCP provides guidance for quahty assurance programs to be implemented by 

- field laboratory operations - analytical laboratories - geotechnical laboratories - radiological laboratories 

13 QA RESPONSIBILITY 

Quality assurance responsibilities are to monitor and review the procedures 
used to perform all aspects of site characterizations (remedial investigations), includ- 

ing data collection, analytical services, data analysis, and report preparations Pri- 
mary responsibility for project quality rests with the Rockwell International CEARP 
Manager Ultimate responsibility for project quality rests with DOE 
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3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

a 

The overall quality assurance Objective is to develop and implement procedures 
tor flcld sampllng, field testing. chain of custody, laboratory analysis. and reporting 
that w ~ l l  ~ s s u r e  quality 3s specified in DOE orders governing quality assurance and 
environmental protection Specific procedures to be used for  sampling, chain-of-cus- 
tody. audits, preventive maintenance, and corrective actions are described in other 
sections o f  this IGMP Quality Assurance/Quality Control Plan. The purpose of this 
section is to define quality assurance goals for  accuracy, precision and sensitivit? of 
analysis, and completeness, representativeness, and compara bility o f  measurement da t a  

from all  analytical laboratories Quality assurance objectives for  field measurements 
are 3150 discussed 

For some field activities, samples w i l l  not be collected, but  measurements wil l  

be taken where quality assurance concerns are appropriate (e g , field measurements of  
pH, temperature, and elevations) The primary quality assurance Objective in activi-  
ties where samples are not collected is to obtain reproducible measurements to a de- 
gree o f  accuracy consistent with their intended use and to document measurement 
procedures 

3 I.  REGULATORY AND LEGAL REQUIREMENTS 

Data used to evaluate compliance with the National Interim Primary Drinking 
Water Standards, State o f  Colorado water-quality standards, or water-quality criteria 
for agricultural or industrial use will have method detection limits as specified by the 
analytical method used, as appropriate. 

3 2. LEVEL OF QUALITY ASSURANCE EFFORT 

Field duplicates, field blanks, and trip blanks will  be taken and submitted to 
the analytical laboratories to provide a means to assess data quality resulting from 
field sampling. Duplicate samples wil l  be analyzed to check for  sampling repro- 
ducibility Field and trip blanks will be analyzed to check for procedural contamina- 
tion and/or ambient site conditions that are  causrng sample contamination. Trip 
blanks will be analyzed to check for contarnination during packaging and shipment 
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B c c ~ u s e  volatile organic compounds are a class o f  contaminants most likely to bc i n -  

troduced to the sample by the sample container. there wil l  be one trlp blank per batch 
of samples designated for volatile organic compound analysis (shipping container) 
There wil l  be one duplicate and one field blank for every LO investigative samples 
collected For laboratory organic analysis. matrix spikes and matrix spike duplicates 

111 be used. The general level o f  quality assurance effort for organic analysis u 111 
bc one matrix spike and one matrix spike dupiicate prepared for every 20 samples o f  
similar concentration and/or similar sample matrix, whichever is greater In addition 

to field check samples, water samples o f  known concentration traceable to either EPA 

or NBS standards wil l  be prepared for  inorganic and radiological analyses The gen- 

cral level of quality assurance effort  for inorganic analyses will  be one duplicate 
hnown sample and one duplicate field sample for every 10 investigative samples to 

check analytical reproducibility 

0 
l 

Soil samples selected for  geotechnical testing will  include one field duplicate 
for each 20 analyses being performed, if possible, but  will  not include blanks. 

The groundwater, surface water, and soil samples collected at Rocky Flats 
Plant during CEARP Phase 2 will be analyzed using the analytical methods specified 
i n  Tables 3.1, 3 2, 3 3, and 3 4 The level o f  laboratory quality assurance effort will 
correspond to the procedures outlined in Appendix A. 

I 

I 

3 3. ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSES 

The fundamental quality assurance objective wi th  respect to accuracy, pre- 
cision, and sensitivity o f  laboratory analytical data is to achieve the quality control 
acceptance criteria o f  the analytical protocols Sensitivities required for  analyses of 
radionuclides, organics, metals, and other inorganic compounds, in both aqueous and 
solid matrices wlll be the detection limits shown in Tables 3 I ,  3 2, 3 3, 3 4, 3 5, and 
3 6 Achieving these detection limits depends on the sample matrix Highly contami- 
nated samples requiring dilution will have detection limits higher than those detected 

The  accuracy o f  field laboratory measurements o f  groundwater and surface 
water pH will  be assessed through pre-measurement calibrations and post-measurement 
verifications using at least two standard buffer solutions. The two measurements 
must each be within +OOS standard units of buffer solution values Precision will be 

~ 
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assessed through replicate measurements of every tenth sample The standard dc- 

viation of four replrcate measurements must be less than or equal to 0 1 standard 

u n i t s  (The electrode w i l l  be withdrawn. deionrzed-rinsed and re-immersed betuccn 

cach rcplicate. The calibration and verification w i l l  be done before the f i r s t  rcpli- 

c i t e  and af ter  the last replicate) The instrument used will be capable o f  providing 

measurcrnents to 0 01 standard units 

The  geotechnical and field data will be considered accurate i f  the quality as- 

surance criteria with respect to equipment, solutions. and calculations are met, and if  

adherence to appropriate methods can be documented during a systems audit 

3.4. COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY 

The laboratories will provide data meeting quality control acceptance criteria 

as described in Appendlx A Laboratories will provide completely valid d i t 3  

(IGMP/CSPCP QA/QC Plan, Section 8), the reasons f o r  any variances from 100 per- 

cent completeness will be documented in writing 

3 5. FIELD MEASUREMENTS 

Measurement data will be generated in many field activities. These activities 

may include, but are not limited to, the following 

using geophysical surveys 

documenting time and weather conditions 

locating and determining the elevation o f  sampling stations 

measuring pH, conductivity, and temperature o f  water samples 

qualitative organic vapor screening o f  solid samples using a pho- 
toionization detector (PID) or an organic vapor analyzer (OVA) 

measuring water levels in a borehole or well 

standard penetration testing 

calculating pumping rates 

verif  ying well-development and presampling purge volumes 

performing hydraulic conductivity tests 
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The general quality assurance Objective for such measurement data IS to obtain 
rcproduclble and comparable messurtmtnts to a degree of accuracy consistent with 

thc rntended use of the dam through the documented use of standardized procedures 
Procedures for performing these ~ ~ t i v i t i e s  and standardized formats for documenting 
rhcm are presented i n  the CGMP and IGMP/CSPCP Sampling Plans These procedures 
may be incorporated by reference (EPA methods) or included as appendices Stan- 
dardized formats for documenting data collection are included in the Technical Data 
Management Plan 
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ATTACHMENT 1 

Method R e f  erences 

1 

- 

3 

4 

5 

6 

7 

8 
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10 

11 

I 2  

US. Environmentii Protection Agency. 1979, Rad1ochemic31 Analvtical Procedurcs 
for Analysis of Environmental Samples, Report N o  EMSL-LY-0539- 1 * Lao Vegas. 
NV. US Environmental Protection Agency 

4merican Public Health Association, American Water Works Association, Water 
Pollution Control Federation, 1985 Standard Methods for the Examination 01 
Hater and Wastewater, 16th e d ,  Washington, D C ,  Am Public Health Association 

US. Environmental Protection Agency, 1976. Interim Radiochemical Methodology 
for Drinking Water. Report No EPA-600/4-75-008. Cincinnati U S Environmen- 
tal Protection Agency 

Harley, J H, ed 
U S Energy Research and Development Administration 

1975. HASL Procedures Manual, HASL-300, Washington, D C. 

Mlsaqi, Fazlelleh L , Monitoring Radon-222 Content o f  Mine Waters Informational 
Report 1026, US. Department o f  Interior, Mining Enforcement and Safety Ad- 
ministration. Denver, CO, 1975 

"Radioassay Procedures for  Environmental Samples," 1967, USDHEW, Section 7 2 3 

"Handbook of Analytical Procedures," USAEC, Grand Junction Lab 1970, page 
196 

"Prescribed Procedures for Measurement o f  Radioactivity in Drinking Water." 
EPA-600/4-80-032, Auguat 1980, Environmental Monitoring and Support Labora- 
tory, Office of Research and Development, U S. Environmental Protection 
Agency, Cincinnati, Ohio 45268 

"Methods for  Determination o f  Radioactive Substances in Water and Fluvial Sed- 
iments," U S  G S  Book 5, Chapter AS, 1977 

"Acid Dissolution Method for the Analysls o f  Plutonium in  Soil," EPA-600/7-79- 
08 I ,  March 1979, US.  EPA Environmental Monitoring and Support Laboratory. 
Las Vegas, Nevada, 1979 

"Procedures for the Isolation o f  Alpha Spectrometr~cally Pure Plutonium, Ur3- 
nium and Americium," by E H Essington and 8 J Drennon, Los Alamos National 
Laboratory, a private communication 

"Isolation of Americium from Urine Samples," Rocky Flats Plant, Health, Safety, 
and Environmental Laboratories. 
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