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Appendix A: Measured Stratigraphic Sections 
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SECTION HK3E - 1, BORREGO PAS3 (Casanero Lake and Borrego Pass 
I H ' Quads.). Measured outcrops along road from P r e w i t t t o 
Borrego Pass Trading Post; l i n e o f s e c t i o n (from south t o n o r t h ) 
i n v o l v e s exposures i n see's. 2-1, 20, and 17, T14N, RllW and 
see's. 21, 9, and 4, T15N, RllW, McKinley County; s e c t i o n 
measured by Robert C. 3rod, 23 June - 1 J u l y 1977. 

U n i t L i t h o l o g y Thickness: m f f t ) 

POINT LOOKOUT SANDSTONE 
HOSTA TONGUE 

54 SANDSTONE—grayish orange (10 YR 7/4) 50.3 (166.0) 
weathered, very l i g h t gray (M8) f r e s h ; 
beds medium - t h i c k , r e g u l a r , even w i t h 
t h i n p l a n a r , d i s c o n t i n u o u s , p a r a l l e l 
laminae; l a r g e - s c a l e , t a n g e n t i a l , low-angle, 
grouped, t a b u l a r - p l a n a r cross bedding; 
g r a i n s f i n e , w e l l s o r t e d , subrounded; 
composed mainly o f q u a r t z , c l a y m a t r i x , n ot 
calcareous; caps mesa. 

53 SANDY SHALE—very l i g h t gray (N8) weathered, 4.8 (15.8) 
l i g h t g r eenish gray (5 GY 8/1) f r e s h ; beds 
t h i n - medium, i r r e g u l a r , uneven w i t h t h i n , 
p l a n a r laminae, i n t e r v a l s t r u c t u r e p o o r l y 
shown; g r a i n s i n c l u d e f i n e sand - s i l t , 
very p o o r l y s o r t e d , angular; composed mainly 
of q u a r t z i n s i l t and cla y m a t r i x ; s i m i l a r 
t o u n i t 51 below; c o n t a c t w i t h above 
g r a d a t i o n a l , coarsening upward(?). 

CREVASSE CANYON FORMATION 
GIBSON COAL MEMBER 

5 2 CARBONACEOUS SHALE AND C O A L — l i g h t gray 19.2 (63.4) 
(N7) - brownish b l a c k (5 YR 2/1) weathered 
and f r e s h ; mostly covered, COAL exposed a t 
base; c o n t a c t w i t h above sharp (?) . 

51 SANDY SILTSTONE—grayish orange (10 YR 7/4) 8.0 (26.4) 
weathered, dark y e l l o w i s h orange (10 YR 6/6) 
f r e s h ; sand occurs i n SILTSTONE and as 
SANDSTONE lenses up t o 1 dem t h i c k ; sand 
g r a i n s f i n e - very f i n e , l i k e u n i t 44 below; 
c o n t a c t w i t h above p o o r l y exposed. 

50 SHALE—some noncarbonaceous, l i g h t gray 14.3 (47.2) 
(M7), some carbonaceous, brownish black 
(5 YR 2/1); c l i n k e r lag on slope; c o n t a c t 
w i t h above covered. 



4 9 COVERED INTERVAL 4.8 (15.8) 

CREVASSE CANYON FORMATION 
DALTON SANDSTONE MEMBER 

48 SANDSTONE—grayish orange (10 YR 7/4) 33.6 (110.9) 
weathered, dusky yellow (5 Y 6/4) fresh; 
beds t h i c k - very t h i c k , regular, even w i t h 
t h i n - medium, curved, discontinuous, 
p a r a l l e l laminae; large-scale, t a n g e n t i a l , 
low-angle, grouped, wedge-planar (?) cross 
bedding; grains f i n e sand and s i l t , very 
poorly sorted, angular; composed mainly of 
quartz w i t h s i l t and clay matrix, not 
calcareous; contact with above sharp. 

MANCOS SHALE 
MULATTO TONGUE 

47 COVERED SLOPE — SHALE (?) ; measured from 3.5 (11.6) 
topo sheet. 

CREVASSE CANYON FORMATION 
BORREGO PASS LENTIL (formerly "STRAY SANDSTONE") 

46 SANDSTONE—grayish orange (10 YR 7/4) 17.6 (53.1) 
weathered and fresh; mottled w i t h l i g h t 
brown (5 YR 5/6) on fresh surfaces; beds 
medium - t h i c k , regular, even w i t h t h i n , 
planar, continuous, p a r a l l e l laminae; large-
scale, t a n g e n t i a l - discordant, high-angle 
(some low-angle), grouped, tabular-planar 
(some trough) cross bedding displaying 
opposing dip d i r e c t i o n s i n places; grains 
f i n e - medium, poorly sorted, subangular; 
composed mainly of quartz i n s i l t - clay 
matrix, not calcareous; contact w i t h above 
sharp. 

CREVASSE CANYON FORMATION 
DILCO COAL MEMBER 

45 CARBONACEOUS SHALE—like u n i t 37 below. 1.8 (5.9) 



4 4 SANDSTONE—grayish orange (10 YR 7/4) 1.4 (4.6) 
weathered, dark y e l l o w i s h orange (.10 YR 6/6) 
f r e s h ; beds t h i n - medium, i r r e g u l a r , uneven 
w i t h t h i n - medium, wavy, d i s c o n t i n u o u s , 
convergent laminae; s m a l l - s c a l e , t a n g e n t i a l , 
low-angle, s o l i t a r y , t a b u l a r - p l a n a r cross 
bedding; g r a i n s f i n e - medium, p o o r l y s o r t e d , 
subangular; composed mainly of quartz i n s i l t 
and c l a y m a t r i x , not calcareous; numerous 
carbonaceous p l a n t fragments; t h i n shale 
lenses i n upper h a l f ; c ontact w i t h above 
g r a d a t i o n a l . 

4 3 INTERBEDDED CARBONACEOUS SHALE AND 1.2 (4.0) 
SANDSTONE—like u n i t 33 below. 

42 SANDSTONE—grayish orange (10 YR 7/4) 7.2 (23.8) 
weathered and f r e s h ; beds t h i n - medium, 
i r r e g u l a r , uneven w i t h t h i n , , curved/ 
d i s c o n t i n u o u s , convergent laminae; l a r g e -
s c a l e , t a n g e n t i a l , low-angle, grouped, 
t r o u g h cross bedding d i s p l a y i n g opposing 
d i p s l o c a l l y ; g r a i n s medium, moderately 
s o r t e d , angular; composed mainly o f quar t z 
w i t h s i l t m a t r i x , not calcareous; c o n t a c t 
w i t h above sharp. 

41 CARBONACEOUS SHALE—like u n i t 37 below; 8.4 (27.7) 
c o n t a c t w i t h above g r a d a t i o n a l . 

40 SANDSTONE--like u n i t 36 below. 1.0 (3.3) 

39 CARBONACEOUS SHALE—like u n i t 37 below. 10.5 (34.7) 

38 INTERBEDDED SANDSTONE AND SHALE—SHALE i s 2.0 (6.6) 
l i k e u n i t 37 below; SANDSTONE occurs as 
t h i n , i r r e g u l a r , uneven beds (up t o 1 cm 
t h i c k ) ; forms c l i f f ; c o n t a c t w i t h above 
sharp. 

37 CARBONACEOUS SHALE—light b l u i s h gray 8.0 (26.4) 
(5 B 7/1) weathered and fr e s h w i t h dark 
greenish gray (5 G 4/1) carbonaceous p l a n t 
m a t e r i a l on laminar surfaces; c o n t a c t w i t h 
above sharp. 

36 SANDSTONE AND CARBONACEOUS SHALE—SANDSTONE 3.4 (11.2) 
l i k e u n i t 31 below but t h i n l y bedded, occurs 
as 2 ledges: 0.7 m and 1.0 m t h i c k ; SHALE 
l i k e u n i t 32 below, occurs i n 2 slop e - f o r m i n g 
i n t e r v a l s : 0.9 m and 0.3 m t h i c k ; c o n t a c t 
w i t h above concealed. 



35 SANDSTONE—like u n i t 2 7 below. 2.5 (3.3) 

34 CLINKER—forms t h i n p a r t i n g and produces 0.1 (0.3) 
lag on top of u n i t 32 below.. 

33 SANDSTONE — l i k e u n i t 27 below. 1.5 (5.0) 

32 CARBONACEOUS SHALE—color not recorded; 6.4 (21.1) 
contains few lenses of SANDSTONE l i k e 
u n i t 31 below; largest seen approximately 
.5 m thi c k and 50 m across; contact w i t h 
above sharp. 

GALLUP SANDSTONE 
GALLEGO SANDSTONE MEMBER (?) 

31 SANDSTONE—grayish orange (10 YP.'7/4) 26 .7 (88 .1) 
weathered, white (N9) fresh; beds medium -
very t h i c k ( t h i c k e r at t o p ) , regular, 
uneven with t h i n , planar, continuous, 
p a r a l l e l laminae; large-scale, t a n g e n t i a l , 
low- and high-angle (mostly high-angle), 
s o l i t a r y , tabular-planar cross bedding; 
grains f i n e , w e l l sorted, subangular; 
composed mainly of quartz, clay matrix, 
not calcareous; contact w i t h above sharp. 

MANCOS SHALE 
D-CROSS TONGUE (?) 

30 SHALE—brownish gray (5 YR 4/1) - l i g h t 27.3 (91.7) 
brownish gray (5 YR 6/1) - medium gray (N5) 
weathered and fresh; carbonaceous with very 
t h i n lenses of w e l l sorted SANDSTONE at 
top; mostly covered except a t base of 
over l y i n g u n i t ; contact with above 
gradational. 

GALLUP SANDSTONE 
"BED A"(?) 

29 SANDSTONE—grayish orange (10 YR 7/4) 13.1 (43.2) 
weathered, l i g h t greenish gray (5 G 8/1) 
fresh; beds medium - t h i c k , i r r e g u l a r , 
uneven with some t h i n , planar - curved, 
discontinuous, p a r a l l e l - convergent 
laminae but mostly massive; small-scale, 
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t a n g e n t i a l , low-angle, s o l i t a r y , trough 
cross bedding; some l a r g e - s c a l e , high-angle, 
t a b u l a r - p l a n a r ; i n places opposing d i p s 
noted; g r a i n s f i n e , moderately s o r t e d , 
angular; composed mainly of q u a r t z , c l a y 
m a t r i x , not calcareous; v e r t i c a l burrows 
common, average diameter 1 cm; lower 2 m 
s i l t y i n c l u d i n g t h i n , d iscontinuous lenses 
of s i l t s t o n e ; c o n t a c t w i t h above sharp. 

MANCOS SHALE (main body) 

28 SHALE—color not recorded; s i l t y ; c o n t a i n s 53.3 (175.9) 
lenses o f SANDSTONE up to 1 dcm t h i c k ; 
c o n t a c t w i t h above g r a d a t i o n a l ; t h i c k n e s s 
determined from topo sheet; Abney set a t 
3 3/4° f o r u n i t s 28 - 54. 

DAKOTA SANDSTONE (undivided) 

27 SANDSTONE—light red (10 R 6/6) weathered, 2.7 (8.9) 
moderate orange pink (5 YR 8/4) f r e s h ; beds 
medium, r e g u l a r , even w i t h obscure medium, 
wavy, d i s c o n t i n u o u s , convergent laminae; 
g r a i n s very f i n e , moderately s o r t e d , 
angular; composed mainly of q u a r t z , minor 
c l a y m a t r i x ( ? ) , not calcareous; c o n t a c t 
w i t h above concealed. 

26 COVERED SLOPE—SHALE (?) 6.4 (21.1) 

25 SANDSTONE—like u n i t 23 below but cross 4.6 (15.2) 
bedding i s h i g h angle, d i s c o r d a n t , grouped. 

24 COVERED SLOPE—CARBONACEOUS SHALE (?) 3.5 (11-6) 

23 SANDSTONE—moderate reddish orange 6.4 (21.1) 
(10 R 6/6) and moderate orange pink 
(10 R 7/4) weathered moderate orange p i n k 
(5 YR 8/4) f r e s h ; beds medium - t h i c k , 
i r r e g u l a r , uneven w i t h t h i n , curved, 
continuous, p a r a l l e l laminae; l a r g e - s c a l e , 
t a n g e n t i a l , low-angle, s o l i t a r y , t a b u l a r -
planar cross bedding; grains medium, v / e l l 
s o r t e d , rounded; composed almost e n t i r e l y 
o f q u a r t z , not calcareous; s c a t t e r e d wood 
fragments. 
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MORRISON FORMATION 
BRUSHY BASIN MEMBER 

22 COVERED SLOPE—small exposure of green 30 .1 (99.3)-
SHALE. 

21 SANDSTONE—grayish orange (10 YR 7/4) 4.8 (15.8) 
weathered, w h i t e (N9) f r e s h ; beds medium -
t h i c k , i r r e g u l a r , uneven w i t h t h i n - medium, 
pl a n a r , continuous, p a r a l l e l laminae; l a r g e -
s c a l e , d i s c o r d a n t , low-angle, s o l i t a r y , 
t a b u l a r - p l a n a r cross bedding; g r a i n s f i n e , 
moderately s o r t e d , subangular - angular; 
composed l a r g e l y o f q u a r t z w i t h a minor 
amount of some mafic m i n e r a l , not calcareous. 

20 VARIEGATED SHALE—various shades of red, 8.0 (26.4) 
green, p u r p l e , and y e l l o w ; c o n t a c t w i t h 
above sharp. 

MORRISON FORMATION 
WESTWATER CANYON MEMBER 

19 SANDSTONE—like u n i t 16 below; forms slope, 14.4 (47.5) 
mostly covered; c o n t a c t w i t h above sharp ( ? ) . 

18 SANDSTONE—like u n i t 16 below; forms c l i f f ; 10.4 (34.3) 
c o n t a c t w i t h above sharp. 

17 SHALE—like u n i t 12 below; w i t h SANDSTONE 13.8 (45.5) 
lenses up t o .75 m t h i c k . 

16 SANDSTONE—moderate orange pink (10 R 7/4) 19.2 (63.4) 
weathered, pale r e d d i s h brown (10 R 5/4) 
f r e s h ; beds medium - t h i c k , i r r e g u l a r , 
uneven w i t h medium, curved, d i s c o n t i n u o u s , 
convergent laminae; l a r g e - s c a l e , t a n g e n t i a l , 
low-angle, grouped, trough cross bedding; 
g r a i n s medium - coarse, p o o r l y s o r t e d , 
angular - rounded; composed of quartz and 
f e l d s p a r , not calcareous; a r k o s i c g r a v e l 
up t o 1 cm i n diameter associated w i t h 
cross bed troughs; lenses o f moderately 
s o r t e d , medium, quartz SANDSTONE near top. 

15 INTERBEDDED SANDSTONE, SILTSTONE, AND 34.1 (112.5) 
SHALE—colors as i n u n i t s 12 and 14 below; 
a l l l a y e r s are d i s c o n t i n u o u s l a t e r a l l y ; 
SANDSTONE beds range t o 1 m i n t h i c k n e s s , 
less abundant i n middle 10 m o f u n i t . 



14 SANDSTONE—moderate orange pink (10 R 7/4) 4.4 (14.5 
mottled with l i g h t greenish gray (5 GY 3/1) 
weathered and fresh; beds t h i n - t h i c k , 
i r r e g u l a r , uneven with t h i n planar, 
continuous, p a r a l l e l laminae; grains very 
f i n e - f i n e , poorly sorted, angular; 
composed of quartz and approximately 5% 
u n i d e n t i f i e d mafic mineral, not calcareous; 
contact with above sharp. 

13 ,SHALE--red; l i k e i n u n i t 12 below; also 1.1 (3.6) 
includes lenses of fi n e SANDSTONE. 

12 SANDSTONE AND SHALE—-very l i g h t gray (NS) 32.0 (10 5. 
weathered, l i g h t greenish gray (5 GY 8/1) 
fresh; SANDSTONE consists of f i n e - medium 
(fines upward ?), poorly sorted, subangular, 
quartz grains; SHALE i s dark reddish brown 
(10 R 3/4), occurs as lenses approximately 
1 m long and 0.1 m t h i c k , e s p e c i a l l y 
common i n upper 10 m of u n i t ; forms slope, 
l a r g e l y covered. 

BLUFF SANDSTONE 

11 SANDSTONE—white (N9) - l i g h t gray (N7) 3.0 (9.9) 
weathered, white (N9) fresh; beds t h i n , 
i r r e g u l a r , uneven with t h i n - medium, 
planar, discontinuous (?), p a r a l l e l laminae; 
small-scale, t a n g e n t i a l (?), low-angle, 
s o l i t a r y ( ? ) , tabular-planar cross bedding; 
grains medium, moderately sorted, rounded; 
composed of quartz with trace of black and 
orange grains, not calcareous; s i m i l a r to 
white bands at top of u n i t below but 
p a r a l l e l bedding more d i s t i n c t i n t h i s u n i t . 

10 "BANDED" SANDSTONE—white bands white (N9) - 45.8 (151. 
l i g h t gray (N7) weathered white (N9) f r e s h ; 
0.3 - 1.0 m th i c k ; red bands pale reddish 
brown (10 R 5/4) weathered, moderate, 
reddish orange (10 R 6/6) fresh; 1.0 - 5.0 m 
th i c k ; beds th i c k - very t h i c k , regular, 
uneven with t h i n - medium, curved, 
continuous, p a r a l l e l laminae; conspicuous, 
l'-".rge-scale, discordant and t a n g e n t i a l , 
high-angle, grouped, tabular-planar cross 
bedding; grains i n white bands medium -
coarse, w e l l sorted, subrounded - rounded; 
composed of quartz with trace of black and 
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orange minerals, clay matrix, not calcareous, 
i r o n stained; small spherical concretions 
(average diameter 0.75 cm) form rough 
surface on uppermost red band; contact with 
above sharp. 

9 SANDSTONE AND MUDSTONE—like u n i t 7 below. 7.7 (25.4) 

8 SANDSTONE—moderate orange pink (10 R 7/4) - 2.4 (7.9) 
pale yellowish orange (10 YR 8/6) weathered, 
moderate orange pink (5 YR 8/4) fresh; beds 
medium (regularity/eveness obscured) w i t h 
t h i n - medium, planar, discontinuous, 
p a r a l l e l or curved, discontinuous, 
convergent laminae; large-scale, t a n g e n t i a l , 
high-angle, grouped, tabular (?)-planar 
cross bedding, dips opposed i n places; 
grains f i n e , moderately sorted, subrounded; 
composed lar g e l y of quartz w i t h trace of 
dark grains, no matrix, not calcareous; 
weathers l i k e wrinkled skin; white chert 
nodules at basal contact; contact w i t h 
above sharp. 

SUMMERVILLE FORMATION 

7 SANDSTONE—moderate orange pink (10 R 7/4) 17.6 (58.1) 
weathered, moderate orange pink (5 RY 8/4) 
fresh; beds medium - very t h i c k , i r r e g u l a r , 
uneven with obscure t h i n , wavy, discon
tinuous, convergent laminae; grains f i n e -
medium, w e l l sorted, subangular - subrounded; 
composed of quartz w i t h minor black grains ( ? ) , 
no matrix, not calcareous; high density of 
v e r t i c a l j o i n t s and f i n e t exture leads t o 
Knobby weathering h a b i t ; contact w i t h above 
sharp. 

6 COVERED SLOPE 37.3 (123.1) 

TODILTO LIMESTONE 

5 LIMESTONE—light o l i v e gray (5 Y 6/1) - 3.6 (11.9) 
medium l i g h t gray (N6) weathered, o l i v e 
gray (5 Y 4/1) fresh; beds t h i n - medium, 
regular, uneven with t h i n planar, continuous, 
p a r a l l e l or wavy discontinuous, convergent 
laminae; planar laminae occur between 



massive beds i n middle of u n i t , wavy 
laminae common at top and bottom of u n i t ; 
m i c r o c r y s t a l l i n e with some s i l t ; , . b i o c l a s t i c 
fragments (?) associated with base of some 
beds l o c a l l y . Abney set at 4.5° fo r units 
5 - 2 7 . 

4 SILTSTONE—color not recorded; beds very 1.6 (5.3) 
t h i n - t h i n , i r r e g u l a r , uneven with t h i n , 
wavy, discontinuous, convergent laminae; 
symmetrical r i p p l e marks (seen i n cross 
section o n l y ) ; grains s i l t - f i n e sand, 
moderately sorted, subrounded; composed 
mainly of quartz, not calcareous; contact 
with above gradational. 

ENTRADA SANDSTONE 
UPPER SANDSTONE MEMBER 

3 SANDSTONE—moderate orange pink (10 R 7/4) 41.1 (135.6 
mottled with medium gray (N5) weathered, 
moderate reddish orange (10 R 6/6) -
moderate orange pink (10 R 7/4) fresh; beds 
very t h i c k , regular, even wi t h t h i n , 
curved - planar, continuous, p a r a l l e l 
laminae; very-large-scale, t a n g e n t i a l , 
high-angle, grouped, trough cross bedding; 
grains f i n e , w e i i sorted, rounded; composed 
exclusively of quartz, no matrix, calcareous; 
contact w i t h above gradational. 

ENTRADA SANDSTONE 
MIDDLE SILTSTONE MEMBER 

2 SILTSTONE—pale reddish brown (10 R 5/4) - 18.0 (59.4) 
moderate orange pink (10 R 7/4) weathered 
and fresh with some i r r e g u l a r blebs of 
l i g h t greenish gray (5 GY 8/1) fresh; beds 
medium - very t h i c k , regular, uneven with 
some discernible t h i n laminae, mostly 
massive; grains s i l t , poorly sorted, 
angular; composed of quartz, calcareous; 
dense v e r t i c a l j o i n t s y i e l d s Knobby 
weathering habit; contact w i t h above 
sharp, i r r e g u l a r . 
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ENTRADA SANDSTONE 
LOWER SANDSTONE MEMBER 

1 SANDSTONE—moderate reddish brown 12.4 (40.9) 
(10 R 4/6) weathered and fresh; beds very 
t h i c k ( ? ) , with thin, planar, continuous, 
p a r a l l e l laminae (regularity/eveness of 
beds i n d i s t i n c t ) ; very-large-scale, 
tangential, high-angle, grouped trough 
cross bedding; grains medium, well sorted, 
well rounded; composed of quartz, iron 
stained, calcareous; base covered by 
talus; contact with above sharp, marked 
by r e l a t i v e l y resistant white clay(?) 
zone at top of lower Entrada. 

Total section thickness = 718.8 (2,372.1) 

Base i s base of exposed lower Entrada. Section traversed 
p a r a l l e l to dip as determined from Dakota Sandstone in sec. 31, 
T15N, RllW: 4°, N48°E. Abney set accordingly. 
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San Andres Limestone—Continued F e e t 

Limestone member—Continued 
to form vertical cliffs along sides of 
wash Unmeasured 

Base of section; base of exposure. Base of section in 
wash bottom. 

NM-lb. CHAVEZ-PREWITT SECTION B 

Units 1-10 measured starting at point about 2 miles west of 
Prewitt and 500 ft south of U.S. Highway 66 in central 
part of sec. 11, T. IS N., R. 12 W., NMPM, continuing along 
a N. 30° W. line for 2 miles and ending on a prominent 
point on the cliffs about l : / 2 miles north of U.S. Highway 
66 in east-central part of sec. Si, T. lb N., R. 12 W.; units 
11-20 measured starting at point 2 miles northeast of 
Chavez in east-central part of sec. SO, T. IU N., R. 12 W., 
continuing for lVa miles northwest, and ending on promi
nent point about U miles east-northeast of Thoreau in south
western part of sec. 19, T. li N., R. 12 W., McKinley 
County 

[Measured by J. H. Stewart and R. F. Wilson. April and May 1956] 

Top of section; top of accessible exposure. Top of F e e t 

section is about 500 f t northeast of tip of promon
tory developed or. Entrada Sandstone. Top of 
section is N . 57° W. of oil refinery near Chavez 
and Prewitt and N. 65° E. of Thoreau. 

Entrada Sandstone (incomplete) : 
Upper sandy member: 

20. Sandstone, light brown (oYR 6/4) and 
moderate reddish orange (10R 6/6), 
weathering same colors, very fine 
grained, sparse disseminated fine to 
medium grains; well sorted; com
posed of subrounded to rounded red
dish-stained quartz and sparse black 
accessory mineral; poorly cemented, 
calcareous; horizontally laminated in 
basal 5 f t and composed of thin to 
very thick planar sets of medium- to 
large-scale cross-laminae in rest of 
unit; .weathers to form vertical cl iff . 
Basal 2 f t of unit is yellowish gray 
(oY 8 /} ) , and this lighter color forms 
continuous color band on the vertical 
cliff . Oniy basal 25 f t of unit exam
ined Unmeasured 

Medial silty member: 
19. Siltstone (80 percent) to silty sandstone 

(20 percent), pale reddish brown 
(10R 5/4), abundant light greenish 
gray (5GY 8/1) mottling, weathering 
same colors and light brown (5YR 
6/4) r grades from fine- to medium-
grnined siltstone to silty very fine 
grained sandstone, in places sand
stone contains a few fine to medium 
srrains disseminated in the siltstone 
or silty sandstone; well cemented, cal
careous; horizontally laminated to 
thick bedded, stratification has slight 
waviness; weathers to form vertical 
cl i f f continuous with that of overly
ing unit. Unit forms horizontally 
stratified and wavy bedded interval 

Entrada Sandstone (incomplete!—Continued F t " 
Medial silty member—Continued 

at base of cl iff developed on Ent.ada 
Sandstone 44.2 

Total of medial silty member 44.2 

Total of incomplete Entrada Sand
stone 44.2 

Contact of Entrada Sandstone and Wingate Sand
stone sharp and placed at change from cross-strat
ified sandstone below to horizontally stratified 
siltstone above. 

Wingate Sandstone (Lukachukai Member): 
18. Sandstone, light brown (5YR 6/4) to 

moderate reddish orange (10J? 6/6), 
weathering same colors, fine grained, 
minor fine- to medium-grained parts, 
fa ir to well sorted; composed of sub
rounded to rounded reddish-stained 
quartz, sparse black accessory min
erals and white cher t (?) ; poorly 
cemented calcareous; horizontally lam
inated in parts and composed of thick, 
possibly planar sets of low- and high-
angle medium-scale cross-laminae in 
other parts; weathers to form steep 
slope. Sandstone contains common 
medium to coarse rounded to sub
rounded reddish-stained quarcz grains 
in a finer grained matrix. Basal 10 
f t of unit contains minor amounts of 
fine to coarse grains, locally very 
coarse grains to granules, of white 
chert(?). Cross-stratified parts of 
unit are from 3 to 23 f t , 44 to 61 f t , 
and 75 to 80 f t . Rest of unit is hori
zontally laminated; possibly very thick 
bedded in a few places 80.0 

Total of Wingate Sandstone (Lu
kachukai Member) 80.0 

Contact of Wingate Sandstone and Chinle Forma
tion sharp and marks change from purplish silt
stone below to brownish sandstone above. In places, 
Wingate Sandstone fills clastic dikes extending 
as much as 5 f t duwn into the Chir.ic F^rr.-.atier.. 
These clastic dikes are irregular in shape, and 
some are several feet wide. 

Chinle Formation (incomplete) : 
Owl Rock Member: 

17. Siltstone and limestone. Siltstone. pale 
red purple (5RP 6/2) to grayish red 
purple (SRF 4/2), weathering same 
colors, fine to medium sik; f irmly ce
mented, calcareous: structureless, a 
few thin horizontal beds. Limestone, 
same coiors as siltstone, dense; well 
cemented; present as limestone nod
ules and thin lenses in basal 9 f t and 
as thick horizontal bed from 4.1 to 
7.1 f t . Thick bed of limestone con
tains abundant small masses of chert. 
Unit as whole weathers to form ;teep 
slope with persistent ledge developed 
on the limestone bed. Limestone bed 
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Lle Formation (incomplete)—Continued F e e t 

Owl Rock Member—Continued 
forms conspicuous thin purplish band 
along exposure. Most of unit prob
ably does not contain swelling clays; 
locally, however, swelling clays may 
be present 30.7 

Total of Owl Rock Member 30.7 

Petrified Forest Member: 
TJpr-er part: 

16. Siltstone (80 percent) to silty claystone 
(20 percent), pale reddish brown 
(10R 5/4), sparse grayish red (oR 
4/2), weathering same colors, prob
ably swelling clays; firmly to well ce
mented, calcareous; dominantly struc
tureless, minor horizontally laminated 
parts; weathers to form steep slope. 
Some of unit weathers with a frothy 
surface 108.8 

15. Limestone and siltstone. Limestone, 
light gray (N 7), weathering dark 
yellowish orange (lOFft 6/6), dense; 
well cemented; present as two thin 
horizontal beds separated by 0.3-in.-
thick horizontal bed of siltstone. Silt
stone, light gray (Ar 7), weathering 
same color, f irmly cemented, calcare
ous. Unit as whole weathers to form 
small ledge. Unit persistent along ex
posure and marks change from pur
plish rocks below to reddish rocks 
above 1.3 

14. Silty claystone and minor clayey silt
stone and siltstone, very light gray 
(N 8) in basal 10 f t and grayish red 
(5R 4/2), pale red (52? 6/2), and 
minor grayish red purple (5RP 4/2) in 
rest of unit, weathering same colors, 
swelling clays, firmly to well ce
mented, calcareous; structureless; 
weathers to form steep frothy-sur
faced slope. From a distance unit ap
pears as purplish interval between 
reddish rocks above and below 55.8 

13. Siltstone to silty sandstone, and lime
stone pebble conglomerate. Siltstone 
to silty sandstone, pale reddish brown 
(10R 5/4) and pale red (10J? 6/2 and 
5R 6/2), weathering same colors, 
grades from medium siltstone to silty 
very fine grained sandstone. Sand
stone is fair sorted and composed of 
subangular grains (composition of 
grains is masked). Siltstone to silty 
sandstone contains common medium-
grained accessory white mica and is 
f i rmly to well cemented, calcareous. 
They are horizontally laminated and 
contain some medium-scale cross-
strata on nearby exposures and pos
sibly along line of section. Limestone 
pebble conglomerate, gravish red pur-

Chinle Formation (incomplete)—Continued F e e t 

Petrified Forest Member—Continued 
Upper part—Continued 

pie (5RP 4/2), weathering same 
color, composed of coarse grains to 
cobbles of limestone or limy silt
stone in a l imy si l ty or clay 
matr ix; poorly cemented; struc
tureless, possibly some very thin hori
zontal beds. Limestone pebble con
glomerate is present as a 3-ft bed at 
base of unit and as 2-ft bed at top of 
unit. Basal bed is mostly composed of 
coarse grains to granules and minor 
pebbles. Top bed is composed mainly 
of granules and pebbles. Top bed con
tains cobbles as large as 6 in. in max
imum diameter. Unit as whole weath
ers to form steep slope. Locally top 
limestone pebble conglomerate forms 
ledge. Position and amount of lime
stone pebble conglomerate in unit is 
highly variable along exposure 23.0 

12. Siltstone to silty claystone, pale reddish 
brown (10J? 5/4), minor grayish red 
(10i2 4/2 and 5R 4/2), and sparse 
pale red (10R 6/2), weathering same 
colors, silt fraction is fine to medium 
silt, clay f rac t ion is composed of 
swelling clay; f irmly to well cemented, 
calcareous; structureless; weathers 
to form frothy-surfaced badlands. 
Contains many horizons and thin in
tervals of limestone noduies 69.7 

11. Covered, forms %-mile-wide f la t with 
minor hills and knolls 92.1 

Long offset in section so that overlying 
units measured about 2Y2 miles, N. 05° 
W. of underlying units. 

10. Sandstone, pale red purple (5RP 6/2) 
and minor light greenish gray (oGY 
8/1), weathering pale red (oR 6/2) 
and pale brown (5YR 5/2), very fine 
to fine grained, fair sorted; composed 
of subangular milky quartz (?) and 
20 percent dark-gray and sparse 
orange grains; firmly to well ce
mented, calcareous; composed of thin 
to thick tabular planar sets of small-
to medium-scale cross-laminae; 
weathers to form prominent vertical 
cliff and underlies bench. Unit is 
most prominent cliff and bench-form
ing unit in the Chinle Formation 
above the Sonsela Sandstone Bed. 
Basal 3.3 f t of unit is limestone pebble 
conglomerate. Limestone pebble con
glomerate, light greenish gray (5GY 
8/1), composed of rounded coarse 
grains to pebbles as large as 2 in. in 
maximum diameter of gray limestone, 
iimv c i ! t matrix firmlv to well ce
mented; very low angle cross-strata; 
intprtonp-i.ies with rest of unit. Thick-
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inle Formacion (incomplete)—Continued 
Petrified Foras: Mombor—Continued 

Upper part—Continued 
ness of unit appears to be maximum 
for local area. Units 6-10 measured 
up prominent point N . 50° W. of 
Prewitt 

9. Sandstone, pale red purple (5RP 6/2), 
subordinate light-greenish-gray (5GY 
8/1) mottling, weathering same col
ors, very fine grained, well sorted; 
composition mostly masked, 10 per
cent of rock is orange or black grains, 
common coarse-grained accessory 
white and dark mica; well indurated, 
noncalcareous; horizontally laminated 
and minor thin shallow trough sets 
of very low angle small- to medium-
scale cross-laminae; weathers to form 
ledgy slope 

8. Siltstone (70 percent), silty sandstone 
(20 percent), and silty claystone (10 
percent), all lithologies intergrading, 
pale reddish brown (102? 5/4) and 
minor pale red (102? 6/2), weather
ing same colors, silty sandstone is 
similar to that in unit 6, swelling 
clays in both the siltstone and silty 
claystone; firmly to well indurated, 
noncalcareous; mostly structureless, 
a few thin sets of horizontal laminae, 
many horizontal stratification planes; 
weathers to form steep slope, locally 
slope weathers with a frothy surface. 
Unit contains a few thin lenses of lime
stone-grain sandstone similar to that 
in unit 6 except that some are light 
greenish gray (5GY 8/1) 

7. Silty sandstone to sandy siltstone, pale 
red (102? 6/2 and 52? 6/2), weather
ing same colors, grades from silty, 
very fine grained sandstone to very 
fine grained sandy siltstone, sparse 
coarse-grained accessory white mica; 
well indurated, noncalcareous; hori
zontally laminated and minor amounts 
of thin to very thin shallow trough 
sets of very low angle small-scale 
cross-laminae; weathers to fo rm 
ledge. Locally along exposure ledges 
similar in lithology to this one are 
found in the underlying unit and as 
high as 15 f t up in the overlying unit 

6. Siltstone to silty sandstone, pale red 
(102? 6/2) and pale reddish brown 
(102? 5/ 4 j . weathering same coiors, 
grades from siltstone to silty fine
grained sandstone, all gradations 
of lithology, probably 60 percent of 
unit is silty sandstone, 30 percent 
sandy siltstone and 10 percent silt
stone, composition masked; firmly to 
well cemented, noncalcareous to 
slightly calcareous; structureless (40 
percent), horizontally laminated (30 

Feet 

39.2 

21.8 

108.6 

13.0 

Chinle Formation (incomplete)—Continued p " t 
Petrified Forest Member—Continued 

Upper part—Continued 
percent), and medium- to large-scale 
very low angle cross-strata (30 per
cent) . Cross-strata are in sets from a 
few feet to 20 f t thick. Probably both 
shallow trough sets and tabular pla
nar sets are present. Unit as whole 
weathers to form steep slope. About 
5 percent of unit is pale-red (102? 
6/2) limestone-grain sandstone. The 
limestone-grain sandstone is coarse to 
very coarse grained and locally grades 
to limestone granule conglomerate. 
The limestone-grain sandstone and 
limestone granule conglomerate occur 
as thin to thick lenses interstratified 
with the rest of the unit 78.4 

5. Covered, weathers to form mile-wide 
flat . Measured along a N. 30° W. 
line 308.0 

4. Sandstone (70 percent) and siltstone 
(30 percent). Sandstone, pale red 
purple (5 RP 6/2), weathering same 
color, very fine grained, well sorted; 
composition mostly masked (about 20 
percent of grains are either dark 
gray or orange) ; well cemented, 
slightly calcareous; composed of thin 
trough sets of very low angle small-
to medium-scale cross-laminae, sub
ordinate horizontal laminae. Siltstone, 
grayish red (102? 4/2), weathering 
same color, about 20 percent of rock 
is coarse grains to granules of light-
gray siltstone; poorly cemented, cal
careous; structureless; present as 
thin to thick lenses interstratified 
with thin to thick"' sets or cosets of 
sandstone. Unit as whole weathers to 
form small irregular ledge and un
derlies bench S.Ozt 

3. Clayey siltstone to sandy siltstone, 
grayish red (52? 4/2) and minor 
grayish purple (5P 4/2), common 
light-greenish-gray (5GY 8/1) mot
tling, weathering same colors, sandy 
(very fine grained) in part, probably 
swelling clays; f i rmly cemented, cal
careous, structureless, exposed in 
roadcut 16.8 

2. Covered, weathers to form fiat between 
Sonsela Sandstone Bed and unit 3 .... 11-2 

Total of upper parr of Petrified 
Forest Member 955.7 

Sonsela Sandstone Bed: 
1. Sandstone, same as that in unit 14 of 

Chavez-Prewitt section A. Contains a 
few scattered granules and pebbles of 
chert, quartzite, and quartz, stratifi
cation is not distinct but appears to 
be mostly low-angie medium-scale 
cross-laminae. Only 10 f t of unit ex-
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Chinle Formation (incomplete)—Continued ~ F e e t 

Petrified Forest Member—Continued 
Sonsela Sandstone Bed—Continued 

posed. Weathers to form lowest part 
of dip slope developed on Sonsela 
Sandstone Bed. Observation suggests 
that the incomplete thickness of the 
Sonsela in Chavez-Prewitt section A 
is within 50 f t of being the complete 
thickness Unmeasured 

Total of incomplete Chinle Forma
tion 986.4 

Base of section; base of exposure. Base of section 
about 500 f t south of U.S. Highway 66 and about 
2 miles west of Prewitt. 

NM-2. FORT DEFIANCE SECTION 
Measured on cliff about 5% miles north-northeast of Fort 

Defiance, about S miles north of Clay Springs Wash, and 
about 1 mile south of Twin Buttes Wash, long 109°01'50" 
W., lat 35"i9-25" N., McKinley County 

[Measured by J. H . Stewart and R. F. Wilson. Apr i l 1956] 

Top section; top of accessible exposure. F e e t 

Entrada Sandstone (incomplete): 
Upper sandy member (unmeasured): 

10. Sandstone, light brown (5YR 6/4) and 
pale reddish brown (1022 5/4), weath
ering same colors, very fine grained, 
common medium to coarse well-
rounded quartz and minor chert (?) 
grains, well sorted; composed of sub
rounded reddish-stained quartz and 2 

' percent black minerals; poorly to 
firmly cemented, calcareous; composed 
dominantly of wedge and some tab
ular (?) planar sets of high-angle 
medium- to large-scale cross-laminae, 
but some trough sets of low-angle 
medium-scale cross-laminae are pres
ent in basal 10 f t of unit; weathers to 
form vertical cliff. Only basal 10 f t of 
unit examined. Unit about 300 f t 
thick. Basal contact distinct and is 
the only distinct contact in the section 
between the top of the medial ledge 
of the Rock Point Member to the top 

of the Entrada Sandstone Unmeasured 
Medial silty member: 

9. Sandy siltstone to silty sandstone, light 
brown (51̂ 22 6/4) and pale reddish 
brown (1022 5/4), weathering same 
colors, composed of particles ranging 
from coarse silt to very fine sand; 
well sorted; composed of reddish-
stained quartz and 2 percent black 
grains; firmly cemented, slightly cal
careous; horizontally laminated, slight 
waviness to laminae suggests ripple 
laminae in places, ripple laminae com
mon in top 15 f t ; sparse thin trough 
sets of low-angle small-scale cross-
laminae; weathers to form vertical 
cl i f f . Locally a thin lens of white 

Entrada Sandstone (incomplete)—Continued 
Medial silty member—Continued 

from line of section, either at the 
base or in the basal 5 f t of the unit. 
This sandstone is composed of well-
rounded coarse quartz grains. Basal 
10 f t of unit contains a few percent 
of medium to coarse well-rounded 
clear quartz and white chert (?) grains. 
Unit weathers with a knobby or 
hoodoo appearance. Unit very similar 
to underlying unit but contains me
dium to coarse grains in basal 10 f t , 
weathers with a more hoodoo-type 
cliff, and possibly contains more rip
ple laminae than underlying unit. 
From a distance unit can be differ
entiated from one below by hoodoo 
weathering 

Total cf medial silty member 

Total of incomplete Entrada Sand
stone 

Wingate Sandstone: 
Rock Point Member: 

8. Sandstone, light brown (5F2? 6/4) and 
minor pale reddish brown (102? 5/4), 
weathering same colors, very fine 
grained, well sorted; composed of 
subrounded amber-stained quartz and 
about 2 percent black minerals; poorly 
cemented, calcareous; horizontally 
laminated, some wavy laminae sug
gesting ripple laminae in places, 
sparse thin trough sets of low-angle 
small-scale cross-laminae; weathers 
to form steep slope or vertical cl iff . 
Unit very similar to underlying unit 
but is somewhat coarser grained, con
tains better developed laminae, and 
contains some cross-strata 

7. Sandstone to sandy siltstone, light 
brown (5F2? 6/4) and a few light 
greenish gray (5GY 8/1) color bands, 
weathering same colors, grades from 
coarse silt to very fine grained sand, 
well sorted; composed of subrounded 
clear quartz and abundant black ac
cessory minerals; horizontally lami
nated to thick bedded; weathers to 
form slope 

6. Sandstone, l igh t brown (5F2? 6/4), 
weathering same color, very fine to 
fine grained, sparse disseminated 
coarse grai.is, fa i r sorted; composed 
of subrounded to rounded clear quartz 
and common black accessory miner
als, coarse grains commonly white 
chert(?); poorly cemented, calcare
ous; composed of thin to very thick 
wedge planar sets of low- and 
high-angle medium- and possibly 
large-scale cross-laminae, abundant 
horizontally laminated sets in top 15 

185 

Feet 

54.0 

54.0 

54.0 

24.0 

65.0 
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TABLE 5 (continued) 
Thickness Depth 

Stratigraphic unit and material (feet) (feet) 

14.11.3.334 Adrian Berryhill 

Casing record: 5-inch pipe to 645 feet; perforated 485 to 
525 feet, 565 to 625 feet 

Stratigraphic correlation by: Kermac Nuclear Fuels Corp« 

UPPER CRETACEOUS: 
Mancos Shale 263 263 

CRETACEOUS: 
Dakota Sandstone 93 356 

UPPER JURASSIC: 
Morrison Formation: 

Brushy Basin Member 105 461 
Westwater Canyon Member 136 597 
Recapture Member 56 653 

14.12.14.142 Elkins Ranch, Inc. 

Casing record: 8-inch pipe to 65 feet; record incomplete 

Soil. 10 10 
Clay, sandy 10 20 

UPPER JURASSIC: 
San Rafael Group: 

Todilto Limestone: 
Shale, sandy 10 30 
Sand, tan 10 40 
Shale, sandy 10 50 

Entrada Sandstone: 
Quick sand 10 60 
Rock, red 220 280 
Sand, (water) 20 300 
Shale, red, sandy 50 350 

UPPER TRIASSIC: 
Glen Canyon Group: 

Wingate Sandstone: 
Sand, red 30 380 
Sand, (water) 30 410 
Sand, red 20 430 



81 

TABLE 5 (continued) 
Thickness Depth 

Strat i g r a p h i c u n i t and material ( f e e t ) ( f e e t ) 

14.13.20.414 Transwestern Pipeline Co. 
Compresser Station No. 5 Well 1 

Casing record: 8-inch pipe to 681 fe e t , cemented inside 664 
feet of 10-inch pipe; 6-inch pipe 653 to 746 fe e t , s l o t t e d 

from 686 to 736 feet 

Hydrologic data: Pumped 22 hours at 20 gpm; pumping water 
l e v e l , 666 feet 

S o i l , sandy 60 60 

UPPER TRIASSIC: 
Chinle Formation: 

Upper pa r t : 
Shale, red 194 254 
Shale, red; hard ledges 24 278 
Shale, red 26 2 540 
Mudstone, brown 20 560 
Shale, red 50 610 
Mudstone, hard ................................. 25 635 
Shale, red 34 669 
Mudstone, hard 11 680 

Middle part: 
Sand, white 15 695 
Sand, brown 5 700 
Sandstone 8 708 
Sand, white 22 730 
Sand; water 10 740 

Lower(?) p a r t : 
Shale, sandy 5 745 
Shale, blue, sandy 5 750 

14.13.27.342 (16T-352) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Chapter House 

Casing record: 8-inch pipe to 435 f e e t , perforated 400 
to 435 feet 

Hydrologic data: Bailed 1 hour at 50 gpm; b a i l i n g water 
l e v e l , 270 feet 

Sand and red clay 30 30 

UPPER TRIASSIC: 
Chinle Formation: 

Upper pa r t : 
Shale, red 65 95 
Sand and boulders 65 160 
Shale, red , 95 255 
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TABLE 5 (continue 

Str a t i g r a p h i c u n i t and material 

14.13.27.342 (16T-352) U.S 
Thoreau Chapter 

UPPER TRIASSIC (continued): 
Chinle Formation (continued): 

Middle p a r t : 
Sand and rock ........... 
Rock, red, hard 
Rock, brown and sandstone 
Sandstone, gray, (water) 

14.13.28.123 (16B-39) U.S. 

Casing record: 12-inch pipe to 95 f e e t , 16-inch pipe to 637 
fe e t , 7-inch l i n e r pipe 625 to 730 feet 

Hydrologic data: Bailed at 9 gpm; b a i l i n g water l e v e l , 600 feet 

UPPER TRIASSIC: 
Chinle Formation: 

Upper part: 
Shale, red 88 88 
Shale, red, sandy 357 445 
Shale, dark-red 110 555 
Sand; water 14 569 
Shale, red 36 605 

Middle part: 
Sand; water 27 632 
Sand, f i n e , dry 19 651 
Sand; water 45 696 
Shale, dark, s t i c k y 18 714 
Shale, dark, sandy 16 730 

Thickness Depth 
(fe e t ) (feet) 

. Bureau of Indian A f f a i r s ; 
House (concluded) 

Bureau of Indian A f f a i r s 

95 350 
10 360 
50 410 
25 435 

14.13.33.124 (16K-302) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Boarding School Well No. 1 

Casing record: 10-inch pipe to 365 fe e t , perforated 343 
to 363 feet 

Hydrologic data: Pumped f o r 6 hours at 13 gpm; pumping 
water l e v e l , 199 feet 

QUARTERNARY: 
Alluvium: 

Blows and # 23 23 
Quicksand 107 130 
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TABLE 5 (continued)-
Thickness Depth 

Stratigraphic u n i t and material ( f e e t ) ( f e e t ) 

14.13.33.124 (16K-302) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Boarding School Well No. 1 (concluded) 

UPPER TRIASSIC: 
Chinle Formation: 

Upper part: 
Shale, dark-red .. 
Shale, l i g h t - r e d . 
Shale, l i g h t - g r a y 

Middle part: 
Sand; water 
Shale, purple .... 
Sand, hard 
Shale, l i g h t - g r a y 
Sand; wat&r ...... 
Shale, brown 
Shale, gray, sandy 

Lower part: 
Shale, dark-gray . 
Sand, hard 
Shale, gray 

14.13.33.124a (16K-302A) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Boarding School Well No. 3' 

Casing record: 6-inch pipe to 1,080 f e e t , cemented 0 to 
1,079 feet; open hole 1,080 to 1,250 feet 

Hydrologic data: Flows 6 gpm. Pumped f o r 1 hour at 17 
gpm; pumping water l e v e l , 310 feet 

Samples described by: P. I i . Stevens 

Stratigraphic c o r r e l a t i o n by: J. T. Callahan, J. W. Harsh-
barger, and C. A. Repenning (Note: The terminology used by 
the stratigraphers f o r divisions of the Chinle Formation i s 
shown i n parentheses on the following log beneath the termi

nology as used i n t h i s report.) 

QUARTERNARY: 
Alluvium(?): 

Eolian sand, light-brown, coarse to very f i n e , 
s i l t y , calcareous; poorly sorted quartz 

Sand, light-brown, very coarse to very f i n e , s i l t y , 
calcareousJ poorly sorted quartz with limestone 
fragments 

Sand, grayish-orange pink, very coarse to very fine, 
s i l t y , calcareous* poorly sorted limestone fragments 

18 148 
55 203 
34 237 

5 242~ 
46 288 
12 300 
43 343 
20 363 
18 381 
26 407 

68 475 
4 479 

26 505 

20 20 

60 80 

50 130 
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TABLE 5 (continued) 
Thickness Depth 

14.13.33.124a (16X-302A) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Boarding School Well No. 3 (continued) 

UPPER TRIASSIC: 
Chinle Formation: 

Upper part ( P e t r i f i e d Forest Member): 
S i l t s t o n e , pale-red (10R-6/2), sandy, calcareous 
wi th muds tone fragments ......................... 40 170 
Sand, pale-red (5R-6/2), medium to f i n e , s o r t i n g 
f a i r , quartz 10 180 

Sand, pale-red (5R-6/2), coarse to very f i n e , 
s i l t y , calcareous' poorly sorted quartz with 
limes tone fragments 20 200 

S i l t s t o n e , pale-red (10R-6/2), sandy, calcareous; 
limestone fragments ............................. 10 210 

Sand, pale-red (10R-6/2), medium to very f i n e , 
s i l t y , calcareousJ poorly sorted quartz with 
limestone fragments ............................. 20 230 

Si l t s t o n e , pale-red (10R-6/2), sandy, calcareous.. 30 260 
Middle part (Sonsela Sandstone bed of P e t r i f i e d Forest 

Member): 
Sand, pale-red (10R-6/2), medium to very f i n e , 
calcareous/ quartz with limestone fragments ..... 20 280 

Sand, pale-red (10R-6/2), medium to very f i n e , 
calcareous,' poorly sorted quartz with fragments 
of limestone and s i l t s t o n e 40 320 

Mudstone, pale-red (10R-6/2), s i l t y , calcareous .. 10 330 
S i l t s t o n e , pale-red (10R-6/2), sandy with mudstone 
fragments 10 340 

Sand, pale-red (10R-6/2), medium to f i n e , calcare
ous,* f a i r l y well sorted quartz with fragments of 
s i l t s t o n e and limestone 20 360 

Sand, pale-red, coarse to very f i n e , calcareous I 
poorly sorted quartz with limestone fragments ... 10 370 

S i l t s t o n e , pale-red (10R-6/2), sandy; fragments of 
muds tone and limes tone 10 3S0 
Sand, pale-red (10R-6/2), very coarse to very f i n e , 
s i l t y , calcareous* poorly sorted quartz with lime
stone fragments 10 390 
Sand, pale-red (10R-6/2), very coarse to vary f i n e , 
s i l t y , calcareousJ poorly sorted quartz with f r a g 
ments of chert 30 420 

Lower part (Sonsela Sandstone bed of P e t r i f i e d Forest 
Member): 

Claystone, grayish-red to purple, calcareous 10 430 
S i l t s t o n e , pale-red (10R-6/2), sandy, calcareous; 
limestone fragments 20 450 

Mudstone, light-brownish-gray, s i l t y , calcareous*. 40 490 
Sand, pale-red (10R-6/2), medium to f i n e , calcare
ous; f a i r l y well-sorted quartz with fragments of 
chert and limestone 10 500 
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TABLE 5 (continued) 
Thickness Depth 

14.13.33.124a (16K-302A) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Boarding School Well No. 3 (concluded) 

UPPER TRIASSIC (continued): 
Chinle Formation (continued): 

Lower part (Sonsela Sandstone bed of P e t r i f i e d Forest 
Member) (continued): 

Mudstone, pale-red (10R-6/2), s i l t y , sandy, 
calcareous 30 530 

Si l t s t o n e , grayish-red, calcareous 10 540 
Mudstone, grayish-red-purple, s i l t y , calcareous.. 30 570 
Si l t s t o n e , grayish-red (5R-4/2), calcareous ..... 40 610 

Lower part ( P e t r i f i e d Forest Member): 
Mudstone, pale-red (10R-6/2), s i l t y , calcareous.. 50 660 
Mudstone, and claystone, pale-red (5R-6/2), s i l t y , 
calcareous 40 700 

Si l t s t o n e , pale-red (5R-6/2), sandy; claystone 
fragments 20 720 

Mudstone and claystone, pale-red (5R-6/2), sandy. 110 830 
Mudstone, pale-red (5R-6/2),silty, calcareous; 
muscovite and limestone fragments .............. 50 880 

Mudstone, pale-red (5R-6/2), s i l t y , calcareous; 
fragments of claystone, limestone, sand, and 
gypsum 160 1,040 

Lower part (Shinarump Member):* 
Sand, very pale orange, fi n e to very f i n e ; w e l l -
sorted quartz, calcareous 10 1,050 

Mudstone and claystone, pale-red (5R-6/2), s i l t y , 
calcareous with sand grains 30 1,080 

PERMIAN: 
Glorieta Sandstone: 

Sand, very pale orange, medium to very f i n e ; w e l l -
sorted quartz, calcareous 20 1,100 

Sand, very pale orange, coarse to very f i n e ; poorly 
sorted quartz, calcareous 10 1,110 

Sand, very pale orange, medium to very f i n e ; f a i r l y 
well-sorted quartz, calcareous 20 1,130 

Si l t s t o n e , pale red (10R-6/2), sandy, calcareous 
with b i o t i t e 10 1,140 

Sand, very pale orange, fine to very f i n e ; f a i r l y 
well-sorted quartz, s i l t y , calcareous 20 1,160 

Mudstone, grayish-orange-pink, s i l t y with b i o t i t e .. 10 1,170 
Yeso Formation: 

S i l t s t o n e , pale-reddish-brown, sandy, calcareous ... 10 1,180 
Si l t s t o n e , pale-red (10R-6/2), sandy, calcareous 
with gypsum 10 1,190 

Si l t s t o n e , pale-red (10R-6/2), sandy, calcareous ... 60 1,250 
* The section from 1,040 to 1,080 feet may be a s i l t y phase of the 

San Andres Limestone. 
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TABLE 5 (continued) . 
Thickness Depth 

Stratigraphic u n i t and material ( f e e t ) ( f e e t ) 

14.13.33.132a Elmer Bowman 

Casing record: 5-inch pipe to 280 fe e t , perforated 180 to 280 
feet ; gravel packed i n 8-inch hole 130 to 280 feet 

Sand 80 80 

UPPER TRIASSIC: 
Chinle Formation: 

Upper pa r t : 
Sandstone with shale ........................... 85 165 
Shale, red, s t i c k y 15 180 
Sandstone, blue and red shale 10 190 
Sandstone, colored, and shale 37 227 
Shale, red 41 268 

Middle p a r t : 
Sandstone, colored,and shale ................... 12 280 

14.13.33.211 (16K-326) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Boarding School Well No. 2 

Casing record: 6-inch pipe to 420 f e e t , perforated 240 to 
263 f e e t , 365 to 397 fee t 

Hydrologic data: Pumped f o r 5 hours at 12 gpm; pumping 
water l e v e l , 360 feet 

Samples described by: Sally Schminke 

Stratigraphic c o r r e l a t i o n by: C. A. Repenning (Note: The 
terminology used by the stratigrapher f o r divisions of 
the Chinle Formation i s shown i n parentheses on the follow
ing log beneath the terminology as used i n t h i s report.) 

QUATERNARY: 
Alluvium: 

Sand, bright-brown, f i n e , poorly sorted, quartz, 
calcareous ....................................... 50 50 

Sand, light-brown, medium, poorly sorted, quartz, 
calcareous 10 60 

Sand, light-brown, f i n e , poorly sorted quartz, 
calcareous with limestone 40 100 

UPPER TRIASSIC: 
Chinle Formation: 

Upper part ( P e t r i f i e d Forest Member): 
Claystone, pale-red, s i l t y , calcareous 80 180 
Si l t s t o n e , pale-red, clayey, calcareous 20 . 200 
Clay s i l t s t o n e , grayish-red-purple,and limestone 10 210 
Si l t s t o n e , pale-red, clayey,and limestone ...... 20 230 
Claystone, pale-red, s i l t y , calcareous 20 250 
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TABLE 5 (continued)' 
Thickness Depth 

Stratigraphic u n i t and material ( f e e t ) (feet) 

14.13.33.211 (16K-326) U.S. Bureau of Indian A f f a i r s ; 
Thoreau Boarding School Well No. 2 (concluded) 

UPPER TRIASSIC (continued): 
Chinle Formation (continued): 

Middle p a r t : 
Sand, pale-red, medium, f a i r l y w e l l sorted» 
calcareous,and claystone and limestone 
fragments 20 270 

Sand, pale-red, f i n e , s i l t y , f a i r l y well sorted, 
quartz, calcareous ............................. 10 280 

Sand, pale-red-purple, medium, f a i r l y w e l l sorted, 
quartz, calcareous,and claystone fragments ..... 10 290 
(Sonsela Sandstone bed of P e t r i f i e d Forest Member) 
Sand, pale-red, coarse, poorly sorted, calcareous 10 300 
Sand, l i g h t - g r a y , medium, poorly sorted, quartz, 
calcareous 30 330 

Claystone and limestone, light-brown-gray, 
calcareous ..................................... 20 350 

Sand, pinkish-gray, f i n e , f a i r l y w ell sorted, 
quartz, calcareous,and claystone ............... 30 380 

Sand, l i g h t - o l i v e - g r a y , medium, s i l t y , poorly 
sorted, quartz, calcareous ..................... 30 410 

Lower part ( P e t r i f i e d Forest Member): 
S i l t s t o n e , medium-light-gray, sandy, calcareous.. 10 420 

14.13.33.334 E l Paso Natural Gas Co.; 
Bluewater Compressor Station Well No. 2 

Casing record: 12-inch pipe cemented to 120 feet; 8-inch 
pipe cemented from 4 feet above ground to 616 feet 

Hydrologic data: Flow 40 gpm; pumped at 120 gpm; pumping 
water l e v e l , 300 feet 

Samples described by: El Paso Natural Gas Co. Geology 
Dept., Farmington, N. Mex 

No sample 125 125 

UPPER TRIASSIC: 
Chinle Formation: 

Upper part: 
Shale, grayish-red (10R-4/2),with some medium to 
coarse sand ......... ..................... ...... 30 155 
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TABLE 5 (continued) 

Thickness Depth 
Stratigraphic unit and material (feet) (feet) 

14.13.33.333 E l Paso Natural Gas Co.; Bluewater Compressor 
Station Well No. 1 (concluded) 

UPPER TRIASSIC (continued): 
Chinle Formation (continued): 

Middle part: 
Sand, white, coarse, frosted, subangular and 
subrounded with red, brown, and black chert 
(a few gpm of water between 155 and 161 feet) . . 40 195 

Coal and medium sand ........................... 10 205 
Sand, medium 20 225 

Lower part: 
Shale, grayish-red (5RP-4/2),and medium-gray (N4). 30 255 
Sand, medium, with streaks of grayish-red-purple 
(5RP3/2) shale 50 305 

Sand, medium and fine; trace mica 10 315 
Alternating beds of sand and shale; shales vary 
from red-purple (5RP3/2) to red-brown (10R4/4) 
to dusky grayish-red (10R3/2); sands are fine 
to coarse, white, subangular to subrounded, 
clear to milky, slightly calcareous with 
traces of siltstone 190 505 

Shale, dark-reddish-brown (10R3/4) to blackish-
red (5R2/2) with trace of white sand 60 565 

Sand, fine to medium, subrounded to subangular, 
and blackish-red shale (5R2/2) 40 605 

Sand, very fine to coarse, slightly calcareous; 
streaks of grayish-red (10R4/2) shale ......... 23 628 

PERMIAN: 
Glorieta(?) Sandstone: 

Sand, as above (water from 628 to 685 feet) 67 695 
Glorieta Sandstone: 

Sand, well-rounded, fine to medium, slightly 
micaceous, and calcareous ........................ 120 815 

Yeso Formation: 
Sand, well-rounded, fine to medium, slightly 
micaceous and calcareous; trace of gypsum ........ 57 372 

15.6.4.411 Richfield Oil Corp. No. 1, 
Drought-Booth, oil-test well 

Stratigraphic correlation: modified from log No. 5,028, 
N. Mex. School of Mines, State Bur. Mines and Mineral 

Res., Well-Log Division 



Appendix B: Geologic Logs and Completion Records of 
Production Wells at the Thoreau Compressor 
Station 



' « • « NO. t * 

L A Y N E T E X A S C O M P A M Y 
H O U S T O N - : - D A L L A S 

W E L L L O G 

a 5538 
8005-I-59 

KfORT NO 

s o 
PAGE I 

F I L E NO. 2^82 

P A T E 

CUSTOMER LOCATION 

'on GULF I N T E R S T A T E C O . ( A G E N T S FOR TRANSVESTERK 

LOCATION wtLLswr^ or S E C . 2 0 , T - lU-N, R-13-W 

S U R V E Y F I E L D 

COUNTY M C K I N L E Y STATE N E W M E X I C O 

OTHER LAND MAUKI 2 . 5 MILES NORTH OF HwY. 6 6 

NEAR THOREAU, NEW MEXICO 

W E L L D A T A J H # 2 

NAME WELL S T A . N O . 5 WELL NO. I 

E L E V A T I O N DATUM 

HT C OR 

T E S T MOLE B I 7 E 

DATE STARTED ORILLING 6 - 2 9 " 5 9 

OATE FINISHED DRILLING 7 ~ ' 7 " 5 9 

DRILLER OWEN P O R T E R " , G N O 2 8 - L j C l 

T Y P E MUD N U T . N O S A C K S 

E L E C T R I C L O G N O N E T Y P E 

S U R V E Y T Y P E 

O T H E R 

DtPTM 

S T R A T A 

0 
60 
251* 
278 
540 
560 
610 

669 
680 
695 
700 
708 
730 

7̂ 0 

750 

E A C H 

S T R A T U M D E S C R I P T I O N F O R M A T I O N 
SAMPLES 

60 

24 
262 
20 
50 

5 
11 
'5 
22 
10 
5 
5 

(HARO) 

SURFACE 
SANDY SOIL 
RED SHALE 
RED SHALE WITH HARD LEDGES 
REO SHALE 
BROWN HUO STONE 
RED SHALE 
MUD STONE 
RED SHALE 
HARD MUD STONE 
WHITE SAND 
BROWN SAND 
SANDSTONE 
WHITE SAND 
WATER SAND 
SANDY SHALE 
BLUE SHALE (SANDY) 

TOTAL DEPTH 75C 

NOTE: TH#I ABANDONED AND PLUCJGEO 
WHEN 10" SURFACE CASINO PARTED IN 
THE HOLE. 

TH/2 WAS DRILLED ADJACFNT TO i l . 
1 ! , 



WATER WELL i l l SUMMARY 

t 

July 1, 1974 - Tested 16.1 GPM and 2nd test was 16.09 G.P.M. 



WATER WELL #1 SUMMARY 

May 25, 1972 - Water l e v e l i n w e l l l f l (middle wel l ) 

Shut i n for 30 minutes 22psi X 2.309 = 50 f t . of water 

Shut i n fo r 1:30 minutes 40 psi X 2.309 = 92 f t . of water 



WATER WELL //l SUMMARY 

June 18, 1971 - In s t a l l e d low water shut o f f , tested June 

28, 1971 - Tested flow a f t e r 30 minutes was 20 GPM 

May 25, 1972 - Water l e v e l i n well //l (middle well) 

Shut i n for 30 minutes 22psi X 2.309 = 50 f t . of water 

Shut i n for 1:30 minutes AO psi X 2.309 = 92 f t . of water 

June 28, 1972 - Acidized started and finished July 2, 1972 

Shut i n with 100// pump discharge and delivered 15 G.P.M. 

July 1, 1974 - Tested 16.1 GPM and 2nd test was 16.09 G.P.M. 

March 29, 1979 - Removed 15 hp Reda Pump and in s t a l l e d 5 hp Grund. 

Water depth 729', Pump setting 680', Tube size I V and 

flowed 24.5 G.P.M. (see DMJ 2-79-18) 

March 9, 1984 Removedf5 H.P. Grundfos and installed/5 H.P. Franklin. 
Grundfos shorted out i n motor and blew a hole i n side 
of pump. 



L A Y N E T E X A S C O M P A N Y , 
H O U S T O N - : - D A L L A S 

W A T E R W E L L T E S T 

f P O K r NO 

«• ° 8005-59 
PAGE j 

FILE NO 2 4 8 2 

DATE 2-2k-60 

CUSTOMER L O C A T I O N 

TEST roR G U L T I N T E R S T A T E COMPANY 

LOCATION or WELL COMPRESSOR S T A T I O N N O . 5 

SURVEY D E L O 

COUNTY M C K I N L E Y S T A T E
 NEW MEXICO 

D E S C R I P T I O N OF LAND M A R K S 2 . 5 M I L E S NORTH OF H w Y . 

66 NEAR THOREAU, NEW MEXICO 

O R I F I C E SIZE 

OTHER 

W A T E R M E A S U R I N G D E V I C E 

5 G A L L O N LENGTH 

B U C K E T 

W E L L D A T A 

NAME WELL C O M P R E S S O R WELL NO J 

STATION NO.5 
E L E V A T , O N 7310.33' G.L. 
W E L L SIZE X X 

T O T A L DEPTH 

G R A V E L W E L L 

TYPE SCREEN 

TEMPERATURE OF WATER 

WATER C O N D I T I O N 

TOP SCREEN 

S T R A I G H T W E L L 

GAGE 

TYPE B O W L 

L E N G T H B O W L 

T E S T P U M P D A T A 

6 7 9 ' m 

4 " NO STAGES 2 7 

SUCTION LT M O T O R 

DEPTH SETTING TOP OF BOWL 

LENGTH AIR LINE 6~]^% 

8.08 
S A N D CONTENT OZ. PER IOO G A L . 

A C T I V E S T A T I C H E A D A F T E R P U M P S T O P P E D 

SMIN. 6 l 3 FT. 20 MIN. 5 ^ 5 r T -

IOMIN. 5 7 7 r T ' 23 MIN. 5 3 ^ F T 

)58 FT I S M I N . 

2 3 M I N . 

SO M I N . 522 FT. 

NO S A M P L E S WATER S A M P L E T A K E N Y E S 

B A C T E R I O L O G I C A L SAMPLE T A K E N 

D R A W D O W N SPECIF IC CAPACITY 

tDATE 

HOUR 

:00 I 

AIR L I N E 
GAGE 

00 NOON 
hOO P.I 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 
8:00 
9»00 

IOIOO 

•T 
15 
15 
15 
15 
•5 
15 
15 
•5 
•5 
•5 
15 

P U M P I N G 
LEVEL 

D I S C H 
PRESS 

H E A D O N 
O R I F I C E OPERATOR R E M A R K S 

12 HOUR RECOVERY 
10:05 
10:10 
10:15 
10:20 
10:25 
10:30 
10:35 
10:1*0 
10:45 
10:50 
10:55 
ITJtXL 

^ k : 10 

|P 2 0 

66i» 
664 
664 
664 
66k 
66k 
66k 
66k 
66k 
66k 
66k 

TEST 
6.3 

5* 
53 
522 
512 
50U 
i»97 J 
49 
46 
459 

5 
5 
5 
5 
5 
5 
5 
5 
5 

TIME 
II: 

GALLONS 
GALLONS 
GALLONS 
GALLONS 
GALLONS 
GALLONS 
GALLONS 
GALLONS 
GALLONS 

5 GALLONS 
5 GALLONS 
W.L. 

16 

:3° ', *»50 
:40 ! 444 11:50 

12:00 
12:15 
12:30 
12:45 
1:00 
1:20 
1:40 
2:00 
2:30 
3:00 
3:30 

kl 
1»38 

1 

42! 
4|Q 
41* 
409 
403 
396 
392 

307 
380 
376 

|6 SECONOS 
l6 SECONDS 
|6 SECONDS 
l6 SECONDS 
|6 SECONDS 
(6 SECONDS j 
|6 SECONDS | 
l6 SECONOS , 
l6 SECONDS j 
|6 SECONDS 

SECONDS 

TIME ! 
4:00 ' 
4:30 j 
5:00 j 
5:30 j 
6:00 I 
6:30 i 
7:00 i 
Z = 30 \ 
8:00 
8:30 
9:00 AM 
9:30 j 

10:00 i 

SHUT DOWN 
W.L. 

$ 
365 
363 
359 
355 
352 

348 

$ 
3̂ 3 

O B S E R V E R S 

FOn OWNER FOR L A Y N E TEXAS C O . . 

F 1 I I H N O . X S • 



F O R M N O . n o t 

L A Y N E T E X A S C O M P A N Y 
H O U S T O N -I- D A L L A S 

M A T E R I A L S E T T I N G 

REPORT NO 5 ^ 6 6 

« ° 8005-1-59 
P A G E o r J 

F ILE NO. 2 M 8 2 

Q*TE 4-7-60 

F O R 

C U S T O M E R L O C A T I O N 

GULF INTERS TAT CS COMPANY, AGENTS FOR TPL 

LOCAT.ON WIULSW^ or S E C . 2 0 , T - I 4 N , R-13-W 

S U R V E Y 

C O U N T Y 

F I E L D 

MCKINLEY STATE NEW MEX I CO 

OTHER LAND MARKS 2 . 5 M I L E S NORTH O F HwY . 6 6 

NEAR THOREAU, NEW MEXICO 

W E L L D A T A 
NAME WELL S T A . N O . 5 WELL NO. I . 

E L E V A T I O N DATUM 

T Y P E W t L L S T R A I Q H T 

S U R F A C E C A S I N O C E M E N T E D Y E S N O » * C K S | | 0 A P R . R 0 X 

S I Z E H O L E U N D E R R E A M E D ~ f - " j / Q S k p T H y l } 6 ' 

G R A V E L T Y P E N O N E N O C U - V D • • 

TYPE SCREEN M l L L S L O T T E D ° * O E l / 8 " 

DRILLER E . W . D A V I S ms NO. \Q 

OTHER v . E . MATUS 

D E P T H L E N G T H S I Z E . K I N D . W E I G H T M A T E R I A L 

• I' j TOP OF 8-5/8" O.D. CASINO 
0 ; SURFACE 

664 664 j 10-3/4" O.D. SURFACE CAS INQ - NOT 
|' CEMENTED 

§53 _ i TOP OF 6-5/8" O.D. LINER 
682 682 ; 8-5/8" "o.o. CASINO - CEMENTED 
® * 33 ! 6 - 5 / 8 " O.D. BLANK LINER 

736 50 i 6-5/8" O.D. MILL SLOTTED l / 8 GA. 
• S C R E E N 

7̂ 6 10 6-5/8" O .D . B L A N K 

* TOTAL DEPTH - 746' 

ICLMLJ 

85/6" 

65/8" 
J 686' 

__653 

CEMENT 

1 TD-746 



0 I C G * - * ) 5 + * r i * \ r7u^07cl'7Z 

i • 

\ l ^ f - L VJZJUL s L i I'AJ . . H I S f t b*afor / A/ 



3-Z9-71 

Pc hyp S <Ls~fPr 6 80 / 



WATER WELL i l l SUMMARY 

March 29, 1979 - Removed 15 hp Reda Pump and i n s t a l l e d 5 hp 

Grund at 680 f t . on l k " tubing, s t a t i c depth 347 f t . 

i n depth (from the top) and delivered 24*5 gpm. 



WATER WELL //l SUMMARY 

June 28, 1972 - Acidized started and finished July 2, 1972 

, Shut i n with 100// pump discharge and delivered 15 G.P.M. 



k 

/ 

WATER WELL 01 SUMMARY 

June 18, 1971 - Installed low water shut o f f , tested June 

28, 1971 - Tested flow after 30 minutes was 20 GPM 



r e m MO. M 

L A Y N E T E X A S C O M P A N Y 
H O U S T O N D A L L A S 

W E L L L O G 

R E P O R T NO. 

* o. 8005 
PAGE 

FILE NO. 

OATE l\ 

5K67 
-2~59 

1 
2U82 
-7-60 

C U S T O M E R L O C A T I O N 

ro* GULF INTERSTATE C O . ( A G E N T S FOR TPL) 

LOCATION WELL 400 ' E A S T O F W E L L N O . I 

• U R V E Y F I E L D 

COONTT MCKINLCY
 , T A T t

 NEW MEXICO 

O T H E R L A N D M A R K S ^ Q Q 1 E A S T O F W A T E R T A N K 

W E L L D A T A 

NAME WELL- S T A . N 0 . 5 W t L L N O 2 

E L E V A T I O N D A T U M 

RT C G R 

TEST HOLE SUE J | » J Q fcjQtO 7 . 7 / 8 " 

OATE STARTED DRILLING | - 2 I - 6 6 

D A T E F I N I S H E D D R I L L I N G £ _ | _ Q Q 

DRILLER E < W > D A V I S R , C N O l 8 

TYPE MUD NAT.&A«U«QELNO S A C K " 

E L E C T R I C L O G N O N E T Y P E 

S U R V E Y T Y P E 

O T H E R V E > H A T U S 

-EASt 
- 73O TD 

D E P T H 

S T R A T A 

0 
4 
40 
70 
57» 
618 
641 
656 
67« 
721 
730 

E/kCH 

I T R A T U M 
D E S C R I P T I O N F O R M A T I O N 

SAMPLES 

TYPE 

4 
36 
30 
501 
*7 
23 
15 
15 
50 
9 

SURFACE 
SURFACE SOIL 
SAND, CLAY AND ORAVEL STREAKS 
RED SHALE AND QRAVEL 
RED SHALE AND BOULDERS 
ROCK AND SHALE STREAKS 
BOULDERS AND RED SHALE 
ROCK AND SHALE 
ROCK SAND AND BLUE SHALE 
SAND 

BLUE S.ANDY SHALE 

TOTAL DEPTH - 730* 



WATER WELL //2 Summary 

May 25, 1972 - Water i n i l l (east well) l e v e l was 210 psi by 

2.309 = 485 f t . of water i n casing. Continuous flow 

of 15.7 gpm. 

June 28, 1972 - Delivered 10 gpm to the surface but would not 

make head pressure (Max. psi of 20// with well shut i n . 

495 f t . of water standing i n the well (overhaul needed). 

July 9, 1972 - Checked well to f i n d i t was pumping 10 gpm with 

10 psi at the well head, shut i n pressure to 20 p s i . 

Tubing and pump was pulled and a new pump, pipe, cable, 

wiring and test l i n e i n s t a l l e d . The pump hung up at 630 

f t . , i t was pulled and checked and reset at 609 f t . 18 

hrs. of pumping continuously tested 10 gpm. 

September 19, 1973 - Layne Texas Co. pulled the pump and ran a 

sub scope into the w e l l , fished out f i s h a i r l i n e from the 

well and r e i n s t a l l e d the pump at 777 f t . 

July 1 , 1974 - Well Tested out at 55 gpm. 

July 26, 1979 - Removed inoperative Berkeley Pump, the bearing 

housing was missing and a l l check valves broken. July 

27, 1979, a new 15 hp Reda Pump was in s t a l l e d with 2 new 

check valves and wiring on same 2" galvanized piping at 

778 f t . and tested to 41 gpm with 302 f t . s t a t i c pressure. 

July 12, 1985- Removed 15 HP Reda Pump, the bottom 7" of the motor 
was missing, the motor was replaced with a 15 HP Hitachi 
Motor. The pump after i n s t a l l a t i o n was pumping 38 gallons 
of water a minute. Meter reading at time i f i n s t a l l a t i o n 
was: 19471.5oo. 

May 6, 1988 P u l l e d w e l l f o r Skip Wassell. He had i t 
logged on May 7, 1988. 
New pump and motor was i n s t a l l e d May 9, 1988. 
I n s t a l l e d 15 H.P. F r a n k l i n motor w i t h a Red D e v i l 
L i q u i d end. W.). 80469 paid f o r t h i s work. 



r natu N O * a 

L A Y N E T E X A S C O M P A N Y 
H O U S T O N - : - D A L L A S 

M A T E R I A L S E T T I N G 

pr . rom Nr., 

s o 

P»GC 

6348 
8065-62 

OF 

T I L E N O 2482 
DAT, 4 / 3 0 / 6 3 

C U S T O M E R L O C A T I O N 

ro- GULF INTERSTATE COMPANY (AGENTS TOR TRANS
WESTERN P I P E L I N E COMPANY) 
LOCATION WELL 400' EAST or WELL i \ , S T A . #5 

C O U N T Y MCKINLEY S T A T E NEW MEXICO 

OTHER LAND MAPKS 5 ° 0 ' EAST OF WATER TANK 

W E L L D A T A 

NAMl WELL S T A . N O . 5 w t L L NO 2 

E L E V A T I O N D A T U M 

T Y P E W E L L S T R A I G M T 

S U R F A C E C A S I N G C E M E N T E D Y E S N O S A C K S 1 7 / 5 

• I Z E H O L E U N D E B R I A M E O D E P T H 

G R A V E L T Y P E N O N E N O C U T D S 

TYPE S C R E E N T O R C H S L O T T E D G » « 

O R I L L I " R . B A R B E R R>G NO 28L ft 

O T H E R D. PARNELL & JOHN L A N I E R 

WELL O R I G I N A L L Y 730* D E E P . NOW 1350' 

D E E P . 

LENGTH S I Z E . K I N D . W E I G H T M A T E R I A L 

EXISTING MATERIALS: 
• I' 

0 
667* 668' 
MATERIALS USED 

f l ' 
0 

I 122' 
1232' 
1176' 
1197' 
I243» 
1282' 

'",3Mr 
1350* 

1177' 

56' 
62' 
6' 

8-5/8" O.D. SURFACE CASING I ' ABOVE QROUND 
SURFACE 
8-5/8" O.D. SURFACE CASING 

IN DEEPENING WELLt 
6-5/8" O.D. LINER I ' ABOVE GRCUND 
SURFACE 
TOP OF 5" O.D. LINER 
TOP OF 4-1/2" O.D. LINER 

J 6-5/8" O.D. BLANK LINER 
5" O.D. BLANK LINER 
j)" O.D. TORCH SLOTTED PIPE 
4-1/2" O.D. BLANK LINER 
4-l/g" O.D. TORCH SLOTTED PIPE 
U-l/a*1 O.D. BLANK PIPE 

65/fi" 

TOTAL DEPTH 1350 rt. 

NOTE: WORK STARTED 2/23/63, 
FINISHED 4/21/63 

-X 
HIHII 

4JZ£! m 
1 JA I 

<-Cement 

667' 

1122.' 

c 1176' 

.12221 

1243 

TD 1350' 



MlblTUSfOLOGY SERVICE LABORATORIES 

a n a l y t i c a l chem is t s . . . m i c r o b i o l o g i s t s 

Tot L?.-»» lexis 0>7̂ V:iny 
f.'cusLors, T-.rxas 

5'r20 Cal lwjn 

HI 5 55X5 
TelephonoV^Xlruf^V-tff'-Tfj 

HoustoAl23, Texas 

Sccplo Xu&och JTell Ha._JI, • Oulf Inlerst'iLo Co., aerate for :'r.x-?«r,^r,t:i'7i 
Pir/allr» Capes',. "cKiuUv Count/, ;!«.: '.'or.lco. T c«ii 2-V/-&Z rj'tor hrs 
par^laK at 15 cpa vith. Layno j>>zr^. 'Static »io-;it 3>f-v. . :*Jjr£;i£ Leveli 
^cr-u-ru-v-c: 670 -720. Z. Javis. 
ric-C2ir«Us- 2-20-60. 

Total Iron 

results in 

WATER ANALYSIS 

parts per mi l l ion ( m g / 1 ) except as noted 

t 

Dissolvod Residue at 105 'C 3'A 
, Total Dissolved Solids, actual f 

t 

; Total Dissolved Solids, catc. 506 

i . '. 
! Silica . . . 
• -

s\o-. 20 

^ ^ ^ a n d Aluminum Oxides • . R - 0 3 0 

1 Ca lc ium 

i '• ' • 
Ca 0.5 

! Magnesium ' M g 0.5 

: Sodium (d i f f . ) Na + K at 
. 

; Na 

j Carbonate . CO;, 29 

• Bicarbonate • 
1 . •• 

HCO3 25V 

; Sulfate .-' so. M 

j Chloride Cl 1? 

Fe 

1 

t . 

.- 1 

0.10 

i Conductance, micromhos/cm, 2S°C 
i 
I 

Color, units 

Turbidi ty, units 

As Calc ium Carbonate, C a C O s : 

Phenolhpthalein Alkal in i ty 

Total A lka l in i ty 

Total Hardness 

Free Carbon Dioxide 

P H . . 0.0 

COs 

625 

3 

0 

2k-

2C0 

3 

0 

HYPOTHETICAL C O M B I N A T I O N S 

Cal ciur: Uic.-irbCHiita 
Bi car bona ca 

Icodiiu; Carbo:;nte 
Sediiza X&ccrbcnato 
JScvliiWi Sulfate 
-"^xliar. Chlcrido 

I 
! Total Disrolve.1 Salida, cole. 

2 
3 
51 
352 

2cS 
10 

;06 

t Total Dissolved Solids, actual Dissolved Residue 4 5 0 . 8 % of bicarbonate ( H C O : l ) ion 

Microb io logy Service Laboratories 



j i 



/ 



MlCKimOLOGY SERVICE LABORATORIES 
?.I 7-7271 

:inalytlc;tl chemists . . . uiicrobioloinsts ,~ , 
' b 10 April 1963 

so ao65 

5120 Calhaun Hoiid 
Houston 21, Texas 

<• >•':'.' Or'. 5-5.; v .*' V. ; ;i 

•Ssrple =:.ri:©5* j.'oll ?Jo. 2, S^rplo #1, Trar.av:cctc2-n Pipeline Co., Thoreau, KcJlinncy Cty, 
H. Kss. Token1 4-3-63 after 12 hours piping at 30 si3 with Lnyr.o Pur.p. 

- : -Siatis Heed: 225*. itopip^ Lcvcd: 630'. Screened: 1190-1247'. 
. - Turbid, -ftalplj Earbor. • . 

•HccciTcd: ' £—_^1Q filtered for aMijrais. 
/ ' • WATER ANALYSIS 

,'; ' v results in parti per million (mg/l) except as noted 
• • V 

Dissolved Residue at I05°C ' 263 .'. Conductance, micromhos/cm, 25°C W>5 

Total Dissolved Solids, actual! , 395 • Color, units ' IID 

-' " Total Dissolved Solids, calc . ! 399 Turbidity, units 

Silica •' • : . - SiO, • • a.. , As Calcium Carbonate, CaCO s : 

Ircn and Aluminum Oxides • R 2 O a 2 .. . Phenolhpthalein Alkalinity 0 

Calcium . - " Ca 9 . Total Alkalinity 204 

Magnesium " Mg 3 Total Hardness 36 

Sodium (diff.) Na + K as Na . 94 Free Carbon Dioxide CO2 5 

Carbonate .. . .• • , C O , 0 P H • • • 7,85 

Bicarbonate . v HCO, .249 HYPOTHETICAL COMBINATIONS -

Sulfate . so4 29 Calciim Bic carbonate % 

Chloride ' • Cl •5 Scdica Eicarbonato 
20 

. 232 

. ** 
Total Iron •" Fa 0.33' 

Sc-ditaa Sulfate 
Sodium Chloride 

A3 ' 
8 

: 

Irca, filtered srssple 

• 
. . . • 

Fc 

v 

< 0,05 Total Dissolved Solids, cal 
' 10 
c. 39? . 

f Total Disso'ved Solids, actual = Dissolved Residue 4- 50.8% of bicarbonate (HCO3) ion 

Microbiology Service Laboratories 

By: 
Edna V/qod 



MICROBIOLOGY SERVICE LABORATORIES RI 7-7271 
analytical chemists . . . microbiologists 

25 April 1963 
1:5420 Gnibovjt Roadi-

UouHtan 21, Texas 
OCO OI-.l S;>.-.:JHI Tir 

Toi Liyno Texas Company 
Houston, Texas . . .... 

SO 8065-62 • >. 
S triple marked: Well # 2, Sample #2 -

Transvostern Pipeline Co., Sta. #5, Thoreau, HcKinney Cty, H. Ilex. 
Taken: 4-21-63; pumping at 60 £pa with Lnyne Pump. Static Head: 185'. 
Pumping Level: 695'. Screened: 1190-1350'. 

Rec'd: 4-23-63. Saaple filtered for $ ^ f a A L y - K 

results in parts per million jmg/ l ) except as noted 

Dissolved Residue at I05°C 

Total Dissolved Solids, actualt 

Total Dissolved Solids, calc. 

Silica SiO, 

Iron and Aluminum Oxides R2O3 

Calcium Ca 

Magnesium Mg 

Sodium (diff.) Na-f-K as Na 

Carbonate CO* 

Bicarbonate H C O j 

Sulfate SO« 

Chloride C ! 

Iron filtered sample Fe 

274 

410 

413 

8 

1 

41 

11 

50 

. Q-

268 

29 

5 

O.06 

^O.O? 

Conductance, micrbmhos/cm, 25°C 

Color, units 

Turbidity, units 

As Calcium Carbonate, C a C O j : 

Phenolhpthalein Alkalinity 

Total Alkalinity 

Total Hardness 

Free Carbon Dioxide CO2 

pH . . . ? < 8 5 

HYPOTHETICAL COMBINATIONS 

Calcium Bicarbonate 
Magnesium Bicarbonate: 
Sodium Bicarbonate 
Sodium Sulfate 
Sodium Chloride , 
3 i V R 2°3 • ' ' . 
Total Dissolved Solid9, calc, 413 

475 

0 

140 

; .0 

220 

1V7 

6 

V 166.'-. 
65. 

,' 122 ... 
• .43 -

8 

3836 

t Total Dissolved Solids, actual = Dissolved Residue + 50.8% of bicarbonate ( H C O a ) ion . 

. ." • ' • • ' • - •< Microbiology Service Laboratories ' , , By: • •" r ' ' Edna Wood .' '•• 



M I C R O B I O L O G Y S E R V I C E L A B O R A T O R I E S RI 7-7271 - i&^Kg 

analytical chemists . . . microbiologists 
25 April 1963 , . Houston 21, Tcxns 

4Z~0 OH Sp=n*«Ii T 
To: Lnyne Texas Company ' -•• . 
• Houston, Toxae ' v.. : , ' 

• • '' SO 3065*62 . Cr : • • • 
Sample narkedt Well # 2, Scaplo £2 - • ' t . ' ' 

Tranavtotcrn Pipeline Co., Sta. #5» Thorax, KcKinney Cty, I*. Max. 
Taken! 4-21-63; punping at 60 £pn vdth Jjsyao Puup. Static Hcsd: L - v V 
Pimping L'jveli 695'. Screened! .1190-1350'. . 

ftee'd: 4-23-63. • Sample filtered for ^ j ^ ^ ^ L Y S I S 

results in parts per million (mg/l) except as noted r 

3*36.: 

Dissolved Residue at I05°C • 

total Dissolved Solids, actualf .-_ 

Total Dissolved Solids, calc . 

Silica SiOj 

Iron and Aluminum Oxidos RjO, 

Calcium • , * -

Magnesium 

Sodium (diff.) Na + K as 

Carbonate, ' i 

Bicarbonate 

Sulfate 

Chloride 

lvod Iron 
ron- . 

Ca 

Mg 

• Na 

. C O , , 

HCO, 

Cl 

• Fe 

Iran , filtered cample -' Fe 

274 : ' 

410 

U3 

& 

1 

U ": 

11 "'. 

50 

0 ... 

26a 
1 -

t 

.. 29.. " 

5 ' . 

"• O.Ob 

<0i05 

Conductance, micromhos/cm, 25 eC 

Color, units ' \ 

Turbidity, units / • 

As Calcium Carbonate, CaC0 3 : . 

• Phenolhpthalein Alkalinity 

• Total Alkalinity . 

Total Hardness 

Free Carbon Dioxide C 0 2 

PH — 7.05 : 1 

HYPOTHETICAL COMBINATIONS 

Calcium Bicarbonate 
Kagncaivca'' Bicarbonate 
Sodium Bicarbonate 
Sodium Sulfate 
Sodium Chloride -;. ~\ 
SiOg+RjjO^ 

475/ 

; 0 

i40. 

220 

rU7, 

6 

166. -v' 
• 65 ' -
122 V 
- i d " ' ; ; 

Total Dissolved Solids, calc. 413 ' 

t Total Dissolved Solids, actual - Dissolved Residue + 50.8% of bicarbonate (HCOjJ ion 

, - Microbiology Service Laboratories 

B y : . f r l * ' ^ * 
; Bina Wood 

> 1 



f O P M NO. « • 

L A Y N E T E X A S C O M P A N Y 
H O U S T O N - : - D A L L A S 

W E L L L O G 

n E P O R T NO 

S O 

PAGE I or 

F I L E NO. 2H82 
D A T E 

o *3*7 
8005-2-59 

I 

H-7-63 
C U S T O M E R L O C A T I O N 

ron Gutr INTERSTATE COMPANY (AGENTS ron 

TRANSWESTERN P I P E L I N E COMPANY) 
LOCATION W E L L 1»00' E A S T Or WELL # 1 , S T A . 5 

S U R V E Y F I E L D 

COUNTV MCKINLEY STATE NEW MEXICO 

OTHER LANO MARKS 5 0 0 ' EAST OF WATER TANK 

W E L L D A T A 

NAME WELL STA. No. 5 WELL NO. C 

ELEVATION DATUM 
B T C OB 

TEST HOLE S.ZE l l " TO TO 7 > 7 / 8 " TO 7 3 0 T . D 
DATE S T A R T E D D R I L L I N G I - 2 I - 6 0 

DATE F I N I S H E O D R I L L I N G 2 - I - 6 0 

D R I L L E R E . W . D A V I S RIG NO | 8 

T Y P E MUD A O U A G E L NO S A C K S 

E L E C T R I C L O G N O N E T Y P E 

S U R V E Y T Y P E 

OTHER D R I L L E R ! V . E . MATUS 

DEPTH 
S T R A T A 

• E A C H 

S T R A T U M D E S C R I P T I O N F O R M A T I O N 
S A M P L E S 

T Y P E 

SURFACE 
SURTACE SOIL 
SAND, CLAY & GRAVEL STREAKS 
RED SHALE & GRAVEL 
RED SHALE 4 BOULDERS.. 
ROCK &. SHALE STREAKS 
BOULDERS &. RED SHALE^ 
ROCK & SHALE -
ROCK SAND &. BLUE SHALE — 
SAND 
BLUE SANDY SHALE - ORIGINAL DE 
GRAY SANDSTONE^ 
PINK SHALE <=-
CHINLE SHALE —~ 
HARD RIB LIME -
CHINLE SHALE 
CHINLE SHALE (SANDY) 
CHINLE SHALE (MARD)^ 
HARD GRAY SAND-^ 
HARD RIB LIME — 
CHINLE SHALE 
HARD RIB LIME — 
SHALE 

HARD SANDSTONE 
LIME AND SHALE STREAKS 
SHALE 
SANDSTONE -

PTH' 

L<5 

VfELL WAS ORIGINALLY 730 
OUT AND DRILLED WELL TO mO FT. 
^/23/63 AND1 r INI SHED k/$/b^. 



Miraoiuomcv SERVICE I.AHOKATOKIES 
•anal\tio;\l v In iniNt-. . . inicrobioloiMsiH 

RI 7-7271 

Houston, Texas 

10 April 1963 

SO 8065 

5420 Calhoun Road_— 
Houston 21, Texas 

43:0CMSo-.3:-ItT.V. 

Sarple r^rked: '.Veil I.o. 2, Sair.plo #1, Transv/estern Pipeline Co., Thoreau, McKinney Cty, 
li. i'lex. Taken: 4-3-63 after 12 hours pumping at 30 gpn vdth Layne Pump. 
Statdc Head: 2?5'. Pucipins Level: 630'. Screened: 1190-1247'. 
Turbid. Kalph Barber. 

Received: 4-3-63. Sample filtered for analysis. 
WATER ANALYSIS 

results !n parts per million (mg/l) except as noted 

Dissolved Residue at I05°C 

Total Dissolved Solids, actualt 

Total Dissolved Solids, calc. 

Silica SiO s 

Iron and Aluminum D»idcs R2O3 

Calcium Ca 

Magnesium Mg 

Sodium (diff.) Na + K as Na 

Carbonate CO» 

bicarbonate HCO, 

Sulfate SO« 

Chlori<3% CI 

Total lrbV» Fe 

Iran, filtered sample ' Fe 

268 

395 *. 

399 

Q 

2 

9 

3 

94 

0 

249 

29 

5 

0.38 

<0.05 

Conductance, micromhos/cm, 25°C 

Color, units 

Turbidity, units 

As Calcium Carbonato, CaCOj: 

Phenolhpthalein Alkalinity 

Total Alkalinity 

Total Hardness 

Free Carbon Dioxide COj 

PH . ... 7.85 

HYPOTHETICAL COMBINATIONS 

Calcium Bicarbonate 
Magnesium Bicarbonate 
Sodium Bicarbonate 
Sodium Sulfate 
Sodium Chloride 
Si02+R203 
Total Dissolved Solids, calc, 

455 

ND 

ND 

0 

204 

36 

5 

36 
20 
282 
43 
8 
10 
399 

f Total Dissolved Solids, actual = Dissolved Residue + 50.8% of bicarbonate (HCO,) ion 

" • '4 •' \ '•• • • Microbiology Service Laboratories 

3323 By: 
Edna Wood 



L A Y N E T E X A S C O M I - A N Y . 

H O U S T O N - > \ J yl L. s 

W A T E R W E L L I t. o l 

n 63U9 
8065-62 
I or 2 
2U82 
l»/30/63 

C U S T O M L R L O C A T I O N 

GULF I N T E R S T A T E COMPANY (AGENT FOR 
TRANSWESTERN P I P E L I N E C O . ) 

» , - . . - • V M . ^ Q O I £ A S T WELL #1, S T A . #5 

- MCKINLEY - . t NEW MEXICO 

•-' '< • ' «. •. •• • 5 C O ' CAST OT WATER TANK 

'A ' I t . [; A ' n 

S T A . NO. 5 . s, . 

8-5/8" • 6-5/8" • 5"*k" 
t . 1350' .'••> H97' 

NONE YES 

' A ' M F R M E. A S U 17 I N O D t . V I C 

f T • i f A j? A r T E p r : vT • l ' : , f o 

F • ; . ' W : ». • ' 

A J * ( *•> 

f * • I f 

T :.sr r f?.<r • : * A 

, - , 7S6'-3" 

: : , 9'-9" 

STATIC LEVEL BEFORE START 185 FT, 

l|/20/63 STARTED 
5ji»5 PM 
6:00 
6t25 RECOVERY 
6:3*5 
7:00 
7:15 
7:30 
8:00 
8:30 
9»oo 

10:00 
11:00 
12:00 AM 

1:00 
2:00 
3:00 
U:00 
5:00 
btOO 
7:00 
8:00 
9r00 

10:00 

PUMP AT 5:30 P.M. 
595 
620 
U90 
6l5 
OiO 
61*5 
6I45 
650 
$55 

m 
670 
670 

P 
Ul 
680 
685 
685 
685 
685 
685 

60 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

SHUT DOWN PUMP FOR 20 MLN. 
STARTED PUMP 

V2I/63 

OUSF.P-. t l * . 

RALPH BAP.BER & 0. R. PARNELL 
F O P L « > N t ' C I > S C O . 



L A Y N E T E X A S C O M P A N Y . 

H O U S T O N - : • ; J-M. l . A t 

WATER V/ELL T E S T 

8065-62 
2 or 2 
2»482 
V3O/63 

1 -1 • 

C U S T O M E R L O C A T I O N 

GULF INTERSTATE COMPANY (AGENTS TOR 
LINE Co.) 
00' EAST OF WELL I, STA. #5 

TRANSWESTERN PIPELINE CO.) 
• M I i h — * 

MCKINLEY NEW MEXICO 

500* EAST OF WATER TANK 

V. r ' L l OAT A 

STA. No. 5 — 2 

8-5/8" - 6-5/8" • 5" x l*' 
1350' , ...... H97' 
NONE • YES 

W A T E R M C A S U K i %G D F . V K j r . ' 1 S T i ' l M l ' ' . A T A 

783'-3" 

r-r '•• -

U/2I/63 
11:00 AM 
12:00 N 

1:00 PM 
2:00 

:00 
:00 

685 
685 
685 
685 
685 
685 

60 
60 
60 
60 
60 
60 

I HOUR PUMP I NO AT 3© LB. DISCHARGE PRESSURE, 5° GALLONS PER MINUTE, 
WATER LEVEL 660 FT. 

I HOUR PUMPING AT kO LB. DISCHARGE PRESSURE, 1*2.5 GALLONS PER MINUTE, 
WATER LEVEL 65O FT. 

WELL RECOVERY 

685 
10:5*, 630 
10:56 575 
10:58 520 
11:05 395. 
11:3° 350 

Ji 
E S E 1 \ C R 5 

RALPH BARBER & D. R. PARNCLL 
F C « O W N E R » O S L A > N E T E X A S C O 



r O A M N O . I t o i 

L A Y N E T E X A S C O M P A N Y 
H O U S T O N - : - D A L L A S 

M A T E R I A L S E T T I N G 

BtPORT NO. ^1(68 
8 0 C005-2-59 
PAGE 
F I L E N O . 

D A T E 

O F 

k-i-Go 
C U S T O M E R L O C A T I O N 

ron Guur INTERSTATE C O . ( A G E N T S FOR TPL) 

LOCATION WILL koO' CAST OF WELL NO. II 

S U R V E Y F I E L D 

COUNTV MCKINLEY STATE NEW MEXICO 

OTHER LANO MARKS 5 0 0 ' EAST OF WATER TANK 

W E L L D A T A 

NAME W C L L S T A . N O . 5 W I L L NO. 2 

E L E V A T I O N DATUM 

TYPE WELL S T R A I G H T 

SURFACE CASINO CEMENTED Y E S N O - » * C K » 

SIZE HOLE UNDER REAMED 7 _ 7 / § E P T H ££"7 

ORAVEL TYPE NjONE N O C U ' V D * ' 

TYPE SCREEN ^ I L L S L O T T E D a * O E 

O R I L L E R ^ . W . D A V I S "io NO. | 8 

OTHER V . E . MATUS 

175 

/8" 

L C N Q T H 9 I 2 C . HIND. W t l O H T M A T E R I A L 

t I 
0 

650 

667 
683 
733 

7*3 

668 
33 
50 

10 

TOP OF 8-5/Q̂ JD.D. SURFACE CASING 
SURFACE 
TOP OF 6-5/8" O.D. BLANK LINER WITH 
LEAD SCAL BN TOP 
8-5/8" O.D. SURFACE CASING 
6-5/8" O.D. BLANK LINER 
6-5/8" O.D. MILL SLOTTED 1/8 GA. 
SCREEN 
6-5/8" O.D. BLANK 

TOTAL DEPTH - 71*3' 

65/6" 

TD-743' 

CEMENT 

-663' 

/ 



L A Y N E T E X A S C O M P A N Y . 
H O U S T O N D A L L A S 

WATER W E L L TEST 

' T P O ' ' N O 

fc o 8005-59 
2 

2U82 
-25-60 

PACE 

F I L E NO 

OATt 2 

CUSTOMER L O C A T I O N 

TEST FOR G U L F I N T E R S T A T E COMPANY 

L O C A T I O N OF WELL IJOO' EAST or WELL NO. I 

SURVEY FIELD 

COUNTY M C K I N L E Y STATE TEXAS 

DESCRIPTION OF L A N D M A R K S ^ 0 0 ' EAST OF WATER TANK 

O R I F I C E S IZE 

O T H E R 

W A T E R M E A S U R I N G D E V I C E 

BUCKET LENGTH 

N A M E W E L L 

ELEVATION 7 3 0 2 . 2 2 

W E L L D A T A 

5AME W E L L N O 

W E L L SIZE 

TOTAL DEPTH 

GRA VEL W E L L 

TYPE SCREEN 

T E M P E R A T U R E OF WATER 

WATER C O N D I T I O N 

D A T U M 

X X 

TOP SCREEN 

S T R A I G H T W E L L 

69' 

GAGE 

0 

DEPTH SETT ING TOP OF B O W L 

L E N G T H AIR L I N E 

TYPE B O W L 

T E S T P U M P D A T A 

706' 
SIZE 

g " NO. STAGES - J I 

S U C T I O N LT 

Mo T OR-1 V. 00 

7'5' 

S A N D CONTENT 0 OZ. PER IOO G A L . W A T E R S A M P L E T A K E N Y E S N ° S A M P L e S 

A C T I V E S T A T I C H E A D A F T E R P U M P S T O P P E D B A C T E R I O L O G I C A L S A M P L E T A K E N 

S M I N . FT. 2 0 M I N . FT. D R A W D O W N SPECIF IC C A P A C I T Y . 

I O M I N . FT. 2 3 M I N . FT. 

I S M I N . FT. 3 0 M I N . FT. 

m 
ATE 
O U R 

AIR L I N E 
GAGE 

10:00 
11:00 ; 
12:00 NOON 
1:00 P.M. 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 
8:00 

35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 

P U M P I N G 
L E V E L 

680 
680 

D I S C H . 
PRESS. 

§3 

H E A D O N 
O R I F I C E 
I N C H E S 

GPM 

680 j 63 
680 ! 63 
680 
680 
680 
680 
680 
680 
680 

P P P P P P 63 

•5 
15 
«5 
'5 
15 
15 
15 
•5 
'5 
15 
<5 

OPERATOR R E M A R K S 

O B S E R V E R S 

J A C K C A M P B E L L E. W. D A V I S 

FOR O W N E R FOR L A Y N E TEXAS CO. 



L A Y N E T E X A S C O M P A N Y , 
H O U S T O N -:- D A L L A S 

W A T E R W E L L T E S T 

i tCPOR . NO. 

* ° 8005-59 
PACE J 

FILE NO. 2 l | 8 2 

DATE 2 -25 -60 

C U S T O M E R L O C A T I O N 

TE«TPOR G U L F I N T E R S T A T E COMPANY 

LOCATION OF WELI koO* E A S T O F W E L L N O . I 

SURVEY FIELO 

COUNTV M C K I N L E Y STATE NEW M E X I C O 

D E S C R I P T I O N O F L A N D MARKS ^ Q Q . g A J T Q F W A T E R T A N K 

W A T E R M E A S U R I N G D E V I C E 

L E N G T H ORIFICE SIZE B U C K E T 
O T H E R 

W E L L D A T A 

NAME WELL S A M E WELL NO 2 

ELEVATION 7 3 0 2 . 2 2 DATUM 

W E L L S I Z E X X 

TOTAL DEPTH 

GRAVEL WELL 

TYPE SCREEN 

TEMPERATURE OF WATER 

WATER CONDITION 

TOP SCREEN 

STRAIGHT WELL 

GAGE 

69c 

T E S T PUMP D A T A 
D E P T H S E T T I N G T O P O F B O W L 7 O 6 ' 

LENGTH AIR LINE 7 1 5 " S ' Z t ' / 8 " 
T Y P E B O W L ° N O . S T A G E S ^1 

L E N G T H B O W L 9 * 2 0 SUCTION L T MOTOR 3:Od 
S A N D C O N T E N T 0 OZ. P E R IOO G A L . 

A C T I V E S T A T I C H E A D A F T E R P U M P S T O P P E D 

S MIN. F T . 2 0 MIN. F T . 

IO MIN. F T . 23 MIN. F T . 

I S MIN. F T . 3 0 MIN. F T . 

NO S A M P L E S W A T E R S A M P L E T A K E N Y E S 

B A C T E R I O L O G I C A L S A M P L E T A K E N 

O R A W O O W N S P E C I F I C C A P A C I T Y 

kDATE 
• H O U R 

AIR L I N E 
G A G E 

8:00 A.M. 
9:00 

10:00 
I k 00 
12:00 NOON 
1:00 P.ljl. 
2:00 
3t00 
$100 
5:00 
6:00 
7:00 
8:00-
9i00c 

10:00 
11:00 
\2:00 
1:00 A.M. 
2:00 j 
3:00 I 
i»:oo . 
5:00 
6:00 
:00 
:00 

9:00 j 

P U M P I N G 
L E V E L 

STARTE? 
70 
31 
29 
29 
29 
30 
35 
3i 
36 
35 
35 
35 
35 
35 

P 
35 
35 
35 
35 
35 
35 
35 

TEST 
6k 
68 
686 
686 
686 
685 
680 
679 
679 
680 
680 
680 
680 
680 
680 
681 
682 
681 
680 
680 
680 
680 
680 
680 
680 

DISCH. 
PRESS. 

6-60 

6l 

P 
P 
P P 62 
62 
62 
62 
62 
62 
62 
61 
62 

p p p 
6k 
63 

HEAD ON 
O R I F I C E 
I N C H E S 

GPM 

S.L. BEFORE STA 
20 
20 

15 
15 
15 
15 
•5 
15 
15 
15 
«5 
•5 
«5 
15 
»5 
'5 
15 
•5 
15 
15 
15 
15 
15 
"5 
15 

•T 338' 

O P E R A T O R R E M A R K S 

2-17-60 

O B S E R V E R S 

FOR O W N E R F O R L A Y N E T E X A S C O . . 



MICROBIOLOGY SERVICE LABORATORIES 

analytical chemists . . . microbiologists 

Tot Layne Texas Company 
Houston, Texas 

MI 5 5575 
Telephone 

5420 Calhoun 
2/22/60 

K X T X l O i X T J Q a S X X X 

Houston 2QS, Texas 

8005-2-59 

Sample Marked: Well Ho. 2, Gulf Interstate Co., agents for Transwestern 
Pipeline Company, McKinley County, New Mexico. Taken 2-17-60 after 35 hrs 
purapiag at 15 gpm with Layne pump. Statio Head? 338'. Purapkng Level? 680*. 
Screened! 670 -720. E. W. Davis. 
Received: 2-20-60. 

results in 
WATER ANALYSIS 

parts per mil l ion ( m g / l ) except as noted 

! Dissolved Residue at I 0 5 3 C 
j 

i 
l 
i 37^ 

1 

Conductance, micromhos/cm, 25°C 625 ; 
1 1 

j Total Dissolved Solids, actual f 
i 

506 Color, units 3 ! 
1 

j Total Dissolved Solids, calc. 1 
I 
i 

506 Turbidity, units 
1 

0 1 
j Silica 

1 
SiO. 1 

j 
10 As Calcium Carbonate, C a C O * : 

• 

i 
and Aluminum Oxides R2Oa j 

i 
0 Phenolhpthalein Alkal in i ty 

Calcium 

f cj 0.5 Total A lka l in i ty 260 ! • 
1 

j Magnesium M, j 0.5 Total Hardness 3 • j 

Sodium {d i f f . ) Na + K as Na ' 
1 

Free Carbon Dioxide C O -
i 

0 

Carbonate cos 1 29 P H . . . 9.0 j 
i 

; Bicarbonate j 
HCO, j 

259 HYPOTHETICAL COMBINATIONS 
j 

I 
Sulfate- -
• 

Chloride 

Total Iron 

- SO, 1 

a\ 

I 
i 

1 

-

17 

• 
0.10 

Caloium B icarbonate 
Magnesiun B icarbonate 
Sodium Carbonate 
Sodium B icarbonate 
Sodium S u l f a t e 
Sodium C h l o r i d e 
Si02 + R2$3 

2 ! 
. 3 

51 ! 
352 
60 
28 
10 

Total Dissolved Solids, calc. "506" 

. 2840 

f Total Dissolved Solids, actual =• Dissolved Residue 5 0 . 8 % of bicarbonate (HCO. , ) ion 

Microbio logy Service Laboratories 

:• v' :\ •• • By: - Edna Wood 



>e>» N O . i t 

L A Y N E T E X A S C O M P A N Y 
H O U S T O N - : - D A L L A S 

W E L L LOG 

REPORT NO 

« o 8005 • 
PAGE 

P ILE NO 

DATE ! ) • 

5̂ 69 
-3-59 

I 

-7-60 
CUSTOMER L O C A T I O N 

'on G U L F I N T E R S T A T E C O . ( A G E N T 3 FOR TPL) 

LOCATION WELL S T A T I O N Na .5 - THOREAU S I T E 

SURVEY M E L D 

COUNTY M C K I N L E Y » T A T l NEW M E X I C O 

OTHER LAND MARK* $ 0 0 ' SOUTHWEST OF U E L L N O . I 

W E L L D A T A 
NAME WELL S T A . N O . 5 WELL NO 3 

E L E V A T I O N D A T U M 

RT C GR 

TEST HOLE S I Z E ( | X 7 * 5 / 8 T O 7 3 5 

DATE STARTED D R I L L I N G ^ - I - ( } 0 

OATE r i N H H E D O R I L L I N G | 4 - 6 0 

ORILLER V . t - M A T U S R'G NO | 8 

TYPE M U O J C L L N O S * C K S 1 0 

E L E C T R I C LOG N O N E TYPE 

S U R V E Y N O N E T V P t 

OTHER 

O t P T M 

STRATA 

0 
4 

19 
72 

109 

,654 
'665 
672 
730 
735 

E'ACH 
STRATUM 

D E S C R I P T I O N F O R M A T I O N 

1} 

»5 
53 
3o 

538 
7 
11 

SURFACE 
SURFACE SOIL 
HARD SANDSTONE AND GRAVEL 
HARD SAND, GRAVEL AND ROCK 
RED SHALE AND BOULDERS 
ROCK 

RED SHALE ANO BOULDERS 
WHITE AND GRAY STICKY CLAY 
ROCK ANO REO SHALE 
ROCK AND HARD SANO 
HARD SANO 

WHITE ANO BLUE SOFT SANDY CLAY 

TOTAL DEPTH - 735' 

S A M P L E S 

TYPE j N U M B E R 



' • F P O d ' X I 

L A Y N E T E X A S C O M P A N Y . 
H O U S T O N D A L L A S 

W A T E R W E I L T E S T 

». o 

PAGE 

F ILE NO 

DATE 

8005-59 
I 

21*82 
2-24-60 

C U S T O M E R L O C A T I O N 

TEST FOR G U L F I N T E R S T A T E COMPANY 

LOCAT.ON OF WELI COMPRESSOR S T A T I O N N O . 5 

SURVEY 

COUNTY M C K I N L E Y 

F I E L D 

STATE NEW MEXICO 

DESCRIPTION O F L A N D M A R K S 2 . 5 M I L E S NORTH OF H W Y . 

66 NEAR THOREAU, NEW MEXICO 

W A T E R M E A S U R I N G D E V I C E 

ORIFICE SHE 5 G A L L O N LENGTH 

OTHER B U C K E T 

W E L L D A T A 

NAME WELL COMPRESSOR WELL NO. I 

STATION NO. 5 

ELEVAT.ON 7 3 , ^ 3 3 , G > L > 

W E L L s ize X x 
TOTAL OEPTH 

G R A V E L W E L L 

TYPE SCREEN 

T E M P E R A T U R E OF WATER 

W A T E R C O N D I T I O N 

TOP SCREEN 

S T R A I G H T W E L L 

GAGE 

T E S T P U M P D A T A 

8.08 

DEPTH S E T T I N G TOP OF B O W L 

LENGTH AIR LINE 6 7 9 ' I / 8 " 

TYPE BOWL 4 " NO STAGES 2 7 

LENGTH BOWL 8 . O S SUCTION LT. MOTOR 

SAND CONTENT 

FCTIVE S T A T I C H E A D 

S MIN 6 l 3 FT. 

IO M I N . «J7 

I S M I N . 55 
rr. 
FT. 

O I PER IOO G A L . 

A F T E R P U M P S T O P P E D 

20 MIN. 5 1 ^ FT. 

2 8 M I N . e j ^ l } FT 

3QMIN. ^ 2 2 r T -

WATER S A M P L E T A K E N Y E S N O SAMPLES 

B A C T E R I O L O G I C A L S A M P L E T A K E N 

D R A W D O W N S P E C I F I C C A P A C I T Y . 

DATE 
HOUR 

l - l l 
10:00 
11:00 
12:00 
1:00 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 
8:00 
9:00 

10:00 
11:00 
12:00 
1:00 
2:00 
3:00 
4:00 
5:00 
6:00 

:00 
:00 

9:00 

AIR L I N E 
GAGE 

I 

-60 
A.M. 55 

! 55 
NOON 
P.M. 

40 
35 
32 
32 
30 
15 
»5 
15 
15 
»3 

MiO 13 
A.M. 13 

: '3 
1 13 
1 13 

'3 
•3 
«3 
'5 

; '5 
«5 

P U M P I N G 
L E V E L 

O I S C H . 
PRESS 

H E A D O N 
O R I F I C E 
INCHES 

S.L. BEFORE START 309* 
624 
624 
627 
632 

& 

645 
645 
647 
664 
664 
664 
664 
666 
666 
666 
666 
666 
666 
666 
666 
666 
66k 
66k 
66k 

3 

»34 
32 
30 
30 

ll 
26 
22 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
•7-5 
17.5 

OPERATOR REMARKS 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 j 
20 | 
20 ' 
20 
20 j 
20 ; 
5 GALLONS 
5 GALLONS 
5 GALLONS 

1-12-60 

16 
16 

lL 

SECONDS 

SECONDS 

arr.nNns. 



/ 

MICROBIOLOGY SERVICE LABORATORIES 

a n a l y t i c a l c h e m i s t s . . . m i c r o b i o l o g i s t s 

,V\| 5 S 5 7 5 

Telephone Xii\io>j06.J3&>.< 

5420 Colhoun 
Hons Ion 21, JexoB 

l-.i?-eo 
Houston Texas 

T c t L a y n p T € x ^ s C o r r e n y 

H o i ' s t c n , T w x o s 

S s n p l e N t < r * » < ! : v . e l l S o . I , S t a 5 , ' u I f I n t e r s t a t e Co- ipeny e v e n t s f o r T r e n s w e s l e r n 

P l r e l l n e C o i n p ^ n ^ , v c > v i n t e y C o i . n l / , >.••>« . v m l c c . T J K » T : I - 1 2 - C C c f t * - r J 5 h o u r s 

p i . m > l r i g e l 2 0 j r , f r ' * l ' h . . p y n - r u ' r . , r'umr. I i * v e l I 6 6 6 * . S c r e e n s d : 6 8 0 - 7 3 6 . 

V . P l t r l e e s ^ r a t u r * * fc--0?. C l e a r , v . r.. . v . d t u s . 

F « c e I v * C : l - l b - 5 0 

Dissolved Residue at I 05°C 

Total Dissolved Solids, actual f 

Total Dissolved Solids, calc. 

Silica 

Jppn and Aluminum Oxides 

\-

Icium 

Magnesium 

Sodium (d i f f . ) Na I K as 

Carbonate 

Bicarbonate 

Sulfate 

Chloride 

i Total Iron 

WATER ANALYSIS 

results in parts per mill ion ( m g / l ) except as noted 

S iO ; 

R ,0 : t 

Ca 

M g 

Na 

C O , ! 

i 

H C O : ; 

SO, ; 

C l | 

Fe I 

340 

449 

4 39 

I I 

I 

< 0 . 0 5 

Conductance, micromhos/cm, 25°C 

Color , units 

Turbidi ty, units 

As Cf l lc ium Carbonate, C a C O ; i : 

Phenolhpthalein Alkal in i ty 

Total Alkal in i ty 

< 0 . 0 5 j Total Hard ness 

(129,/ \ Free Carbon Dioxide 
I 

p H . . . ° . 2 

C O , 

24 

4 9 

I I 

HYPOTHETICAL COMBINAT IONS 

; S o d i u m C a r b o n a t e 
. S o d o m L-l c a r b o n a t e 

— , ! S o d l o m S u l f o l e 
< '• 0 . 0 5 S o d i u m C h l o r i d e 

S l 0 2 + R a 0 3 

T o l e l D i s s o l v e d S o l i d s , c o l e ! 

5 4 0 

0 

0 

2 1 6 

< 0 . 0 5 

0 

42 
296 

71 
18 
12 

439 

zezi 

Dissolved Residue 



WATER WELL « ( „ e s t „ e J 1 ) 

* ™ « . » 7 2 - »„ M t e r 

-««.- - JX1 ;r;cidirthru juiy *• 

the p u „ p . „ , „ - 1 1 
7 » f t . and p m p „ a s

 P W ° S ? 3 5 ' „„„ 
r 'r was reset at 713 f»- ., 

« 60 g p m w l t h p r g s s u r e ^ ^ - * t then tested 

June 3, 1987 Frontier D r i l l i n g , Milan, New Mexico pulled 
and replaced pump and motor. The well was reset at 705 f t . 
The well was not tested for pulldown. We replaced 17 j o i n t s 
of pipe and replaced wire from pump house to well. 
The new pump i s a Hitachi, 15 H.P.. The pump i s a fi v e 
stage RED JACKET. 



IvuLL sivf / 4> -

f 
l^f-L VelL s U i . f*J • V 1 5 f t I ^ / e r . j / ^ V V 

ell A AS TO f*&4$ fPoyj 
d>bzr/)/)ule\, . $£n~uis ' 

3 - V 

Rf5 



<3 
L A Y N E T E X A S C O M P A N Y . 

H O U S T O N - : - D A L L A S 

W A T E R W E L L T E S T 

• r p o i c N O . ^ ) j 7 | . 

* ° 8005-3-59 
PAGE I 

PILE NO. ?U8? 

D 1 T I -̂7-60 
C U S T O M E R L O C A T I O N 

TEST ron G U L F I N T E R S T A T E C O . ( A G E N T S FOR TPL) 

LOCATION OP WELI S T A . N O . 5 - THOREAU S I T E 

SURVEY F I E L D 

COUNTY M C K I N L E Y S T A T E NEW M E X I C O 

DESCRIPTION OF LAND MARKS 6 0 0 ' SOUTHWEST OF W E L L 

No. I 

W A T E R M E A S U R I N G D E V I C E 

ORIF ICE SIZE L E N G T H 

OTHER MEASURED WITN A 50 GALLON DRUM 

W E L L D A T A 

NAME WELL S T A . N O . 5 WELL NO 3 W ^ s f " 

E L E V A T I O N D A T U M " 

WELL SIZE 8-5/8" « 6-5/8" x 7351 

TOTAL DEPTH 7 3 5 ' TOP SCREEN 6 6 5 ' 

GRAVEL W E L L S T R A I G H T W E L L Y f ; 3 

TYPE SCRtENHlLL S L 0 T T E 0 G * G E I / 8 

TEMPERATURE OF W A T E R 

WATER C O N D I T I O N 

TEST P U M P D A T A No.40929 

DEPTH SETTING TOP OF BOWL 7 0 5 

LENGTH AIR LINE 7 0 5 ' | " SIZE | / Q " BRASS 

TYPE B O W L RE £ 4" NO. STAGES 3 | 

LENGTH BOWL 3 ' S U C T I O N L T . 

B A N D CONTENT OZ. PER IOO G A L . 

A C T I V E S T A T I C H E A D A F T E R P U M P S T O P P E D 

555 S M I N . 

IO MIN 5 3 1 

IS MIN. 5 I I 

FT. 2 0 M I N . 495 
1»82 

FT. 

FT. 2 3 M I N . 

495 
1»82 FT. 

FT. 3 0 M I N . *7i FT. 

WATER S A M P L E T A K E N N O . S A M P L E S 

B A C T E R I O L O G I C A L SAMPLE T A K E N 

O R A W O O W N SPECIF IC C A P A C I T Y ._ . 

AIR LINE t I' ABOVE SOUND LEVEL 

^ ^ ^ O A T E 

" 2 8 - 6 0 

AIR L I N E 
GAGE 

P U M P I N G 
L E V E L 

D I S C H 
PRESS. 

HEAD O N 
O R I F I C E 
I N C H E S 

OPERATOR R E M A R K S 

U J 

8:00 AM 
9 tOO i 
10:00 
11:00 
12:00 NOON 
I JOO PM 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 
8:00 
9:00 
10:00 
11100 ; 
12:00 MID 
1:00 AM i 
2:00 I 
3:00 
4:00 
5:00 
:00 
:00 • 
00 
:00 

BEGAN 
145 
121 
120 
115 
112 
107 
105 
102 
100 
99 
99 
99 

l 

9g 
98 
97 
95 
95 
93 
93 

I 
88 
88 

TESTING 7s30 
560 I 
584 
505 
590 
593 
598 
600 
603 
605 
606 
606; 
606 
606 
607 
607 
607 
608 
610 
610 
612 
612 
614 
616 
6«7 
£»7 
617 

AM 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

TIRST READING tJ: 
40T 
40-
35+ 
35+ 
35+ 
35-
35-

5 
30+ 
30+ 
30+ 
30+ 
30+ 
30 
30 
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REPORT OF AQUIFER TESTS, 
TRANSWESTERN PIPELINE COMPANY, 

Thoreau, New Mexico 

by 
John W. Shomaker 

Consulting Geologist 

INTRODUCTION 

This report summarizes the results of aquifer tests of the 

three water-supply wells at Transwestern Pipeline Company Station 

5, Thoreau, New Mexico. The location and construction of each of 

the wells i s also described, based on information furnished by 

Transwestern. The purpose of the report i s to provide basic infor

mation concerning the wells in their present condition, and to 

estimate their present production capacities. 

The aquifer tests were requested by Mr. M. L. Reed, District 

Superintendent, Transwestern Pipeline Company. Mr, Robert Anderson, 

Station Superintendent, coordinated the work on behalf of Trans

western and arranged for company personnel to assist in data 

collection. Information as to well construction and locations were 

taken from company records. 

The locations of the three wells are shown on Figure 1. 
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WELL 1 

Well Location and Construction 

Well 1 i s located in the NW/4 NE/4 SW/4 SE/4 of section 20, 

T. 14 N., R. 13 W., NMPM, approximately 1150 feet from the south 

line and 1875 feet from the east line of the section. The land-

surface elevation at the well i s 7307.7 feet. 

The well was drilled in 1959 to an original total depth of 

746 feet; i t seems to have been the second or possibly the third 

hole at the location, the f i r s t having been abandoned because the 

surface.casing parted. (A second test hole seems to have been 

drilled to 750 feet.) A 12-1/2-inch (?) hole was drilled to 664 (?) 

feet; 10-3/4-inch surface casing was set but not cemented at 664 

feet. Drilling was continued to 682 feet and 8-5/8-inch casing was 

set at 682 feet and carried to about 1. foot above ground level, 

and cemented, A 7-7/8-inch hole was dr i l l e d from 682 to total 

depth of 746 and a 6-5/8-inch liner installed from 653 to 746; the 

liner i s mill-slotted with 1/8-inch slots from 686 to 736. The 

well i s completed in the upper part of the Sonsela Sandstone bed 

of the Triassic-age Chinle Formation. 

The log of a 750i-foot test hole, which was drilled near the 

present well 1, shows a "blue shale" from 745 to 750; the logs of 

wells 2 and 3 indicate a similar unit at about the same depth, and 

the log of well 2, as deepened, shows 79 feet of "gray sandstone" 

below i t . I t appears that well 1 did not penetrate the Sonsela fully. 

At the time the present production pump was installed, March 29, 

1979, the depth of the well was measured at 729 feet. I t thus appears 

that 17 feet of f i l l - u p had occurred and that 7 feet of the slotted 

section i s no longer producing. 
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Aquifer Test 

A l l of the wells at the station were shut in at 13:00 hrs. 

on May 19, 1981, to allow water levels to recover. The aquifer 

test began at 9:44 on May 21, about 44 hours later. The pump used 

was the production pump, a 5 hp Grundfos submersible set at 680 on 

1-1/4-inch tubing. Discharge was measured with an orifice tube 

and manometer, and water levels were measured by means of nitrogen 

pressure in an airl i n e whose end i s reported to be at 680. I t was 

not possible to reach the pumping water level with an electric 

probe either in the airline or outside i t . 

The pre>-pumping water level was 3 97 feet, which was 53 feet 

below the level measured before the test of well 2 on April 25, 

about a month before. This disparity i s probably partly the result 

of heavier pumping of a l l three wells during the interim than prior 

to April 25; because well 2 i s open to both the Sonsela and the 

San Andres-Glorieta aquifer, which though deeper, contains water 

at higher head, well 2 feeds water from the San Andres-Glorieta 

into the Sonsela during periods when i t i s not pumping, and thus 

raises water levels in the Sonsela, and draws water from the 

Sonsela when pumping, lowering the levels. 

Earlier water-level measurements seem to support this suppo*-

sition. The earliest measurements found for well 1 was 309 feet 

in January 1960, before well 2 was dri l l e d . In March 1979, again 

probably before summer water demand caused heavy pumping of the 

wells, the level in well 1 was measured at 347 feet. 

The unexpected low "static" level in well 1 may also reflect 
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some residual drawdown from pumping from other wells i n and near 

Thoreau i n the same aquifer. The " s t a t i c " l e v e l in well 3 seems 

to have kept pace with well 1, and both may represent general 

lowering due to pumping of both the Transwestern wells and others 

in the v i c i n i t y , partly offset by movement of water into the 

aquifer from the Glorieta, 

Well 1 was pumped for a t o t a l of 598 minutes. Great d i f f i 

culty was experienced i n regulating the discharge during the f i r s t 

hour because tubing pressures up to 150 p s i were required to throttl e 

the flow to the desired rate. The pumping l e v e l reached the pump 

bowls at about 400 minutes, so that the t e s t data are not of good 

quality. Water l e v e l measurements are shown as Figure 2. Between 

60 minutes and 406 minutes the discharge was regulated within about 

0.2 gpm at a rate of 16.1 gpm; a straight-line-method approximation 

of transmissivity^/ indicates a value of about 34 gpd/ft r 

Recovery measurements were taken for 692 minutes after pumping 

stopped; the measurements are shown on Figure 3. The transmissivity 

suggested by the l a t e s t plotted points ( i . e . , T/T * l e s s than about 

2,2) i s on the order of 10 gpd/ft, but the position of the pre-

pumping l e v e l seems to indicate that the curve would f l a t t e n , and 

that the transmissivity i s somewhat greater. 

Water l e v e l s were measured in wells 2 and 3 during the t e s t . 

Well 3, also completed in the upper Sonsela only, varied e r r a t i c a l l y 

over a range of about 1.9 feet and i t i s believed that the effects 

1/ Cooper, H. H,, and Jacob, C. E., 1946, A generalized graphical 
method for evaluating formation constants and summarizing w e l l -
f i e l d history: Transactions, Amer. Geophysical Union, v, 27, 
p. 526-534. 
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of pumping well 1 were superimposed on a pattern of r i s i n g l e v e l s 

in well 3 and did not provide useful data. The l e v e l in well 2 

rose for about 2 hours, then drew down about 1. foot i n response to 

pumping of well 1. The response of well 2 i s also considered of 

l i t t l e value since the test was so short. 

Present Capacity of Well 

I t i s d i f f i c u l t to draw conclusions about the performance of 

well 1. Several factors cause confusion, among them the apparent 

low permeability of the aquifer, the large and variable influence 

of leakage into (and from, during pumping) the Sonsela through 

well 2, and the fact that the pump presently i n the well i s much 

too large. 

In order to conduct a satisfactory t e s t of well 1 as i t 

presently e x i s t s , a considerably smaller pump would be desirable 

so that a longer test could be done without either r e s t r i c t i n g the 

discharge excessively, and thus causing surging and e r r a t i c meas

urements, or pumping the well down to the pump intake, A pump 

designed for about 10 gpm from 680 feet would probably permit the 

well to produce almost continuously for a number of days, although 

i t may be that the well has declined i n productivity for reasons 

having nothing to do with the aquifer, and that r e h a b i l i t a t i o n 

would be in order rather than a change of pump. 

Comparison with the test made by Layne Texas Company in 

January 1960 seems to show that not only the change in s t a t i c l e v e l 

i s influencing the well's performance. The apparent transmissivity 

of the aquifer, as interpreted from that t e s t , was much higher, and 
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i t seems probable that the well i t s e l f has also l o s t e f f i c i e n c y 

and that the e f f e c t i s being seen as a decrease in transmissivity. 

Several p o s s i b i l i t i e s suggest themselves. 

The well was known to have l o s t about 7 feet of producing 

section by 1979 because of f i l l - u p , and more may have occurred 

since. I t i s also possible that the f i l l - u p i s higher outside the 

casing than inside, p a r t i c u l a r l y i f the s l o t s i n the l i n e r are 

extensively corroded or scaled. The short i n t e r v a l in which the 

casing i s actually cemented in the hole, between 664 and 682 (re

c a l l i n g that the 8-5/8-inch casing i s cemented inside the 10-3/4-

inch surface pipe, but that the 10-3/4-inch pipe, to 664, i s not 

cemented) seems to provide a doubtful barrier to sloughing of shale 

from higher i n the hole. 

E f f e c t s of Other Pumping 

The water l e v e l in well 1 seems to have declined in response 

to several factors, as suggested above, and w i l l probably continue 

to do so. I t w i l l be most d i r e c t l y affected by pumping from wells 

in the Sonsela, but a large decline in the potentiometric surface 

associated with the Glorieta w i l l a f f e c t i t also by causing a larger 

share of well 2 production to be drawn from the Sonsela, and even

t u a l l y by reversing the relationship of heads i n the two aquifers 

so that water moves from the Sonsela into the Glorieta through 

well 2. 

WELL 2 

Well Location and Construction 

Well 2 i s located in the NE/4 NE/4 SW/4 SE/4, section 20, 
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T. 14 N.f R. 13 W., NMPM; i t i s about 1150 feet frora the south 

l i n e of section 20, and about 1475 feet from the east l i n e , and 

i s at an elevation of about 7302.2 feet. 

The well was d r i l l e d i n 1960 to an o r i g i n a l depth of 743 

feet!/; hole diameter was 11 inches to 670 feet, and 7-7/8 inches 

to t o t a l depth. Casing was 8-5/8 inches OD to 667 feet, and a 

6-5/8-inch OD l i n e r was set from 650 feet to t o t a l depth of 743 

feet. The 8-5/8-inch casing was cemented. The o r i g i n a l completion 

was in a part of the Triassic-age Sonsela sandstone bed of the 

Chinle Formation, which was open to the well between 657 and 743; 

the 6-5/8-inch l i n e r was m i l l - s l o t t e d between 683 and 733. 

In 1963, the 6-5/8-inch l i n e r was pulled and the well was 

deepened to 1350 feet, probably a 7-7/8-inch hole at l e a s t in 

part. Three l i n e r s were then set, as follows: 

6-5/8-inch OD + 0.5 1176. 
5-inch OD 1122. to 1243. 
4- 1/2-inch OD 1226.Vto 1350. 

The l i n e r s were torch-slotted as follows: 

5- inch l i n e r 1197. to 1243. 
5-1/2-inch l i n e r 1282. to 1344. 

The new completion i s in the San Andres Limestone and Glor

ie t a Sandstone of Permian age, and part of the basal Chinle Formation. 

There i s no record that the 6-5/8-inch l i n e r was cemented, and i t 

was suspected that the entire section below 667, including the 

2/ There are c o n f l i c t i n g records of t o t a l depth; the casing record 
gives 743 feet 

3/ or 1232 
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o r i g i n a l completion i n the Sonsela, remains open t o the w e l l . 

That was found t o be the case by th-3 response of a Sonsela w e l l 

(well 1) which was measured from time t o time d u r i n g the t e s t . 

A q uifer Test 

I n p reparation f o r the t e s t of w e l l 2, pumping of a l l the 

wel l s a t the s t a t i o n was stopped a t about 14:00 hrs on A p r i l 23, 

1981. About 45 hours l a t e r , a t 10:59 on A p r i l 25, a constant-

discharge t e s t was begun i n w e l l 2 w i t h the production pump. The 

pump i s a 15 hp Reda submersible set on 778 f e e t of 2-inch l i n e 

pipe. Discharge was measured w i t h an o r i f i c e tube and manometer, 

and was regulated t o w i t h i n about 2 percent of the nominal r a t e a t 

a l l times. The t e s t was begun a t a r a t e of 48 gpm, but a f t e r about 

12 minutes i t was found t h a t the pump was not capable of su s t a i n i n g 

t h a t r a t e ; the discharge was adjusted t o 40.7 gpm, and the t e s t 

continued f o r a t o t a l pumping time of 1435 minutes. Recovery was 

then measured f o r 1146 minutes a f t e r the pump was stopped. The 

water l e v e l measurements during drawdown and recovery are shown on 

Figures 4 and 5, 

The water l e v e l i n w e l l 1, 400 f e e t t o the west of w e l l 2 

and completed i n the upper Sonsela bed on l y , was measured a t 

i r r e g u l a r i n t e r v a l s before, d u r i n g , and a f t e r the pump t e s t to 

determine whether w e l l 2 produces i n p a r t from the Sonsela, The 

measurements are shown i n Figure 6. 

Present Capacity of Well 2 

Because the w e l l i s open t o two a q u i f e r s w i t h water a t 

considerably d i f f e r e n t heads, the " s t a t i c " l e v e l i n the w e l l 
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represents an equilibrium between them. The water levels in the 

upper zone, the Sonsela bed, are some 120 feet below those in the 

lower zone, the Glorieta, in Thoreaui/; a well open to both zones 

would permit water to flow upward from the Glorieta into the Son

sela, causing a depression in the potentiometric surface for the 

Glorieta and a "mound" in the potentiometric surface for the Sonsela. 

Such appears to be the case for well 2. That the water level in 

the well i s a sort of compromise between the original positions of 

the potentiometric surface i s indicated by the fact that the level, 

at about* 7000 feet elevation, i s much below that for nearby wells 

finished in the Glorieta alone, yet at the time of the test was 

s t i l l some 38 feet above that of well 1, which i s open to the Son

sela only. Wells in the Glorieta in Thoreau have water level 

elevations above 7100 feet, as does a well in section 19, T, 14 N., 

R, 13 W. (from U.S.G.S. Water Resources Division well records), and 

Transwestern well 2 l i e s between them. Further, the record of an 

aquifer test conducted in well 2 in 1963, just after i t was deepened, 

gives a "static level" of 185 feet, or 117 feet above the present 

level. I t does appear that the equilibrium has prevailed for a 

number of years; a depth-to-water of 302 feet was measured in 1973 

and 1979, and was approximately that of the aquifer test described 

in this report. 

During pumping, the well produces from both the Glorieta and 

the Sonsela. A distance-drawdown analysis based on the drawdown 

4/ Geohydrology Associates, Inc., 1979, Hydrologic assessment of 
the Sonsela Sandstone, West-Central New Mexico: consulting 
report prepared for Phillips Uranium Co, 
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in well 1 at the end of 24 hours of pumping from well 2, and 

assuming a transmissivity of about 10 ft^/day or 75 gpd/ft (as 

suggested by Geohydrology Associates^/), and approximately the 

mean of values found for wells 1 and 3, indicates that at 40.7 

gpm total production, about 7.5 gpm may be furnished by the Sonsela, 

Efficiency of 100 percent i s also assumed for well 2; lower well 

efficiency would result in a smaller proportion furnished by the 

Sonsela. The distance-drawdown plot i s shown as Figure 7. At 

greater pumping rates, the proportion of the total that would be 

furnished by the Sonsela also would be less, because of the con

siderably higher transmissivity of the Glorieta, 

The transmissivity of the combined aquifers open to the well 

may be estimated in several ways. I f i t i s assumed that leakage 

i s so small as to be ignored, then the straight-line parts of the 

semilogarithmic water level vs. time plots for drawdown and recovery 

can be used to estimate transmissivity, following the methods of 

JacobV, The values derived in this way are about 895 gpd/ft for 

the late drawdown measurements and about 760 gpd/ft for the late 

recovery measurements. I f leakage from the enclosing rocks i s 

significant, as i t probably i s , then the values determined for the 

aquifers themselves are probably too high; on the other hand, a 

significant amount of leakage w i l l cause the drawdown to stabilize 

at some level, rather than continue to increase. Thus, projections 

5/ Cooper, H. H., and Jacob, C. E., 1946, A generalized graphical 
method for evaluating formation constants and summarizing 
well-field history: Transactions, Amer, Geophysical Union, 
v. 27, p. 526-534. 
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of future pumping levels which assume no leakage are to be con

sidered conservative. 

Effects of Other Pumping 

At present, the rate at which well 2 can be produced i s 

governed by the capacity of the pump. I t was found during the 

early part of the test that a rate of 48 gpm could not be sus

tained beyond about 12 minutes; the pumping water level at that 

time was projected to be about 422 feet (see Fig. 4), which repre

sents a drawdown of about 120 feet. The continuation of the test 

at 40.7 gpm produced a pumping level of 475.5 feet in 24 hours, or 

a drawdown of about 174 feet. The available drawdown to the top 

of the Glorieta aquifer i s about 900 feet, representing a pumping 

level of about 1200 feet. Figure 8 gives estimates of pumping 

levels at various continuous production rates over time, based on 

a simple projection of the results of the drawdown test at 40.7 

gpm. This procedure i s thought to be conservative, since, with 

time, the effects of leakage from confining beds that enclose both 

the Sonsela and the Glorieta should result in flattening of the 

water level decline curves. Estimated pumping levels for rates up 

to 70 gpm are shown, although the greatest depth projected i s less 

than 700 feet at the end of 30 years. 

Clearly the decrease in production from the present rate that 

would result from a lowering of the Glorieta potentiometric surface 

of some 160 feet, as has been estimated for the year 2021, as a 

consequence of pumping by Plains Electric's Escalante plant£/, could 

6/ Geohydrology Associates, Inc., 1981, Hydrologic evaluation of 
the north flank of the Zuni Uplift, West-Central New Mexicot 
consulting teport for Plains Electric Generation and Trans
mission Cooperative, Inc., Figure 11. 
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be offset by installing a larger pump at a deeper setting. 

WELL 3 

Well Location and Construction 

Well 3 i s located just inside the station gate, in the NW/4 

NW/4 SW/4 SE/4 of section 20, T. 14 N., R. 13 W., about 1150 feet 

from the a&r%h line and 2590 feet from the east line (see Fig. 1). 

Ground level elevation i s about 7311.8 feet. 

The well was drilled in 1960. An 11-inch hole was drilled 

to 665 feet, and 8-5/8-inch, 24-pound, pipe was set and cemented 

from 1 foot above ground level to 665. A 7-7/8-inch hole was 

drilled to 735, and a 6-5/8-inch liner set from 631 to 735, The 

liner i s slotted with 1/8-inch mill-cut slots from 665 to 725 in 

about the same zone as well 1, the upper part of the Sonsela, I t 

is probable that the sandstone described in well 2, below the 

position of the bottom of well 3, i s also present at the location 

of well 3. 

Aquifer Test 

The aquifer test was begun May 2, 1981, after a l l three wells 

had been shut in about 24 hours. The well was tested with the 

production pump, a 15 hp Franklin submersible. Discharge was held 

at 25 gpm, as measured with an o r i f i c e weir and manometer, for 1433 

minutes and recovery was measured for 1440 minutes after the pump 

was stopped. Water levels during pumping and recovery are shown on 

Figures 9 and 10. The pre-pumping level was 383,8 feet, again con

siderably deeper than earlier levels. 
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Present Capacity of Well 3 

The specific capacity of the well, in gallons per minute 

per foot of drawdown, seems to have remained roughly constant 

since the well was completed, and transmissivity values are in 

fair agreement for the three known tests, as follows: 

Apparent 
trans-

Rate, 24-hr specific missivity, 
gpm capacity, gpm/ft qpd/ft 

Layne-Texas 1960 30 0.10 80-93 
Geohydrology Assoc, 1979 22 0.08 50-75 7/ 
Shomaker 1981 25 0.09 105+ 

The static level, however, has declined in about the same way 

as for well 1, The original level in 1960 was reported as 317 feet, 

which compares f a i r l y well with the level of 338 feet for well 2 

(before i t was deepened) and 309 feet for well 1 at about the same 

time. The influence of well 2, the general heavy pumping from a l l 

the wells in the summer, and an area-wide lowering are probably a l l 

factors. Transmissivity, estimated by the straight-line method 

from both drawdown and recovery curves, seems to be near 105 gpd/ft. 

Well 1 was observed during the test of well 3; the measure

ments taken in well 1 are shown on Figure 11, Although the data 

do not present a clear pattern of drawdown response, they do f i t 

f a i r l y well with the -results given by Geohydrology Associates, and 

are commensurate with a transmissivity in the range 150 to 200 

gpd/ft and a storativity of approximately 4 x 10~5, 

7/ late drawdown and recovery data; Geohydrology Associates, 1979, 
P, IC. 
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At present, the pump in well 3 seems to be appropriately 

sized, and a capacity of 25 gpm on an intermittent basis i s 

reasonable. There seems l i t t l e reason to believe that rehabilitation 

work on the well i s needed. 

Effects of Other Pumping 

The comments made with respect to well 1 would apply also to 

well 3. 

ALTERNATIVES FOR AUGMENTING THE 
STATION'S WATER SUPPLY 

Several possibilities exist for increasing the supply avai l 

able, or offsetting the effects of pumping from other wells. The 

withdrawal from well 2 could be raised considerably by installing 

a more powerful pump at a deeper setting, as mentioned above. The 

withdrawal could not be increased beyond the appropriation already 

declared (if any) without a permit from the State Engineer Office. 

The capacity of well 1 could probably be increased, though 

perhaps not restored to i t s original value because of decline in 

the potentiometric surface, by cleaning out the well, acidizing, 

and jetting the perforations. Even so, the most straightforward 

way to augment production, i f i t should prove to be necessary 

because of much greater drawdown effects than anticipated in the 

Glorieta, or for other reasons, would be to deepen wells 1 and 3. 

Each well could be deepened about 85 feet to penetrate the lower 

Sonsela sandstone. I f the 6-5/8-inch liners presently in the wells 

could be pulled, then the 7-7/8-inch hole could be continued to the 

new total depths and a longer 6-5/8-inch slotted liner installed. 
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I f the liners could not be pulled, the wells could be deepened 

with a 5-5/8 - or 5-7/8-inch bit and a 4-1/2-inch or 5-inch liner 

installed. The deepening could probably be done without a new 

permit to appropriate from the State Engineer. 

I f well 1 i s to be deepened and the older liner i s pulled, 

an effort should be made to cement the top of the new liner to 

shut off cavings from behind the 10-3/4-inch surface casing. 

A part of the pressure in the Glorieta which has been lost 

because of movement of water into the Sonsela could be restored, 

in time, by cementing the 6-5/8-inch liner in well 2, This could 

be done by pulling the smaller liners, setting a retrievable 

bridge plug just below the 6-5/8-inch liner, and circulating cement 

to surface between the liner and the 8-5/8-inch casing. Thus the 

Sonsela would be sealed behind cemented casing. While this procedure 

would allow the potentiometric surface to r i s e , and thus offset some 

or a l l of the effect of other pumping in the Glorieta, i t probably 

would not be worthwhile because the contribution to the well from 

the Sonsela would be cut off. At the low rates of production now 

in effect, the Sonsela contributes a significant proportion, per

haps 20 percent. There i s also some question about the safety of 

such an extensive workover in a 21-year-old-well. 
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Appendix D: Water Levels in On Site Wells During 1989 



Depth to Water On Site Well 
Well Top of Casing * 

Efention 
(fmsl) 

Time Depth to 
Water 
(feat) 

Gevatxm 
of Water 

Table 
(fmsl) 

5-1 A 7289.72 26-Apr-89 1730 424.23 + 6865.49 

27-Apr-89 920 364.21 6925.51 

OS-May-89 416.53 6873.19 

27-Jun-88 453.82 6835.90 

14-Jul-89 1628 451.08 6838.64 

0S-Aug-a9 1320 410.00 + 6879.72 

26-SSD-89 1445 454.63 6835.09 

27-Sep-89 1115 456.17 6833.55 

02-Oct-69 1829 465.25 6824.47 

30-NOV-89 384.31 6905.47 

01-Dec-89 746 384.31 6905.41 

06-Dec-89 385.41 6904.31 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

• Accuracy of Water Level and/or reference in question 

DANIEL B. STEPHENS & ASSOCIATES, INC. 



Well 5-1 A 
6940-1 



Depth to Water On Site Well 
WeH Top af Casing • 

Bevabon 
(fmsl) 

Date Time Depth To 
Water 
(feet) 

Elevation 
of Water 

Table 
(fmsl) 

5-1 B 7286.08 17-May-89 915 45.25 7240.83 

20-May-aS 1617 44.90 7241.18 

15-Jun-89 900 44.80 7241.28 

27-Jun-88 45.10 7240.98 

14-Jul-8S 1640 45.02 7241.06 

08-Aug-89 1100 45.08 7241.00 

31-Aug-89 1353 45.10 7240.96 

27-Sep-89 1115 45.10 7240.98 

02-Oct-69 1741 45.06 7241.02 

01-Dec-68 1112 44.98 7241.10 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

DANIEL B. STEPHENS & ASSOCIATES. INC. 



Well 5-1 B 
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Date 

^CS^S^: DANIEL B. STEPHENS & ASSOCIATES, INC, 



Depth to Water On Site Well 
Wel Top cf Casing * 

Bsvation 
(fmsl) 

Dak) Tirrto Depth ki 
Water 
(feet) 

Elevation 
of Water 

Table 
(fmsl) 

5-2 A 7290.40 Oe-May-89 432.83 6857.57 

15-May-89 1909 427.30 6863.10 

23-May-88 419.40 6871.00 

27-Jun-89 394.90 6895.50 

14-Jul-SS 1535 385.16 6905.24 

08-Aug-6S 1020 368.60 6921.80 

26-Sep-89 1430 342.74 6947.66 

27-Sep-B9 1050 342.26 6948.14 

02-Oct-89 1816 339.98 6950.42 

06-Dec-89 1200 311.70 6978.70 

07-Dec-B9 1321 393.88 6896.52 

25-Jan-aO 313.00 6977.40 

" Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

^ ^ ^ ^ DANIEL B. STEPHENS & ASSOCIATES, INC. 



Well 5-2 A 
6980.00 

6840.00 
06-Moy-89 23-May-89 14-Jui-89 26-S«p-89 02-Ocr-B9 07-Dec-89 

15-*tay-fl9 27-Jun-89 08-Aug-fl9 27-S*p-89 06-Dac-89 25-sJon-90 

Date 

DANIEL B. STEPHENS & ASSOCIATES, INC. 



Depth to Water On Site Well 
Wel Top af Casing • 

Elevation 
(fmsl) 

Oate Time Depth to 
Water 
(feet) 

Elevation 
of Water 

Table 
(fmsl) 

5-2 B 7288.47 15-May-89 1824 48.00 7240.47 

20-May-SS 1858 48.00 7240.47 

23-May-89 47.90 7240.57 

14-Jul-89 1650 47.86 7240.61 

08-Aug-89 955 47.92 7240.55 

31-Aug-89 1735 47.91 7240.56 

27-Sep-ae 1050 48.00 7240.47 

02-Oct-B9 1726 47.96 7240.51 

30-NOV-89 1303 47.82 7240.65 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

DANIEL B. STEPHENS & ASSOCIATES, INC. 



Well 5-2 B 

E 
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Date 

DANIEL B. STEPHENS & ASSOCIATES, INC. 



Depth to Water On Site Weil 
Wei Top of Casing* 

BevaDon 
(fmsl) 

Date T m Depth to 
Water 
(feet) 

Elevation 
ol Water 

Table 
(fmsl) 

5-3 A 7301.84 08-May-88 439.37 6862.47 

15-May-SS 1120 426.58 6875.26 

23-May-88 411.83 8890.01 

22-Jun-88 371.00 6930.84 

14-Jul-88 1505 357.68 6944.18 

08-Aug-8S 1415 336.90 6964.94 

27-Ser>89 1020 299.52 7002.32 

02-Oct-89 1800 296.17 7005.67 

0e-Dec-89 920 254.20 7047.64 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 



DeDth to Water On Site Well 
Wei Top of Casing* 

Elevation 
(fmsl) 

•ate Time Depth ID 
Water 
(feet) 

Elevation 
of Water 

Table 
(fmsl) 

5-3 B 7300.15 Oe-May-88 850 44.17 + 7255.98 

07-May-89 1010 44.00 + 7256.15 

15-May-8g 1109 44.25 7255.90 

20-May-89 1453 44.20 7255.95 

23-May-89 44.20 7255.95 

27-Jun-88 43.24 7258.91 

14-jui-ag 1522 44.15 7256.00 

08-Aug-88 1410 44.12 7256.03 

31-Aug-89 1608 44.06 7256.09 

27-Sep-eg 1020 42.05 + 7258.10 

02-Oct-88 1752 44.01 7256.14 

29-N0V-89 1409 43.82 7256.33 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

- Accuracy of Water Level and/or reference in question 
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^CS^S^ DANIEL B. STEPHENS & ASSOCIATES, INC. 



Depth to Water On Site Well 
Wel Top of Casing * 

Elevation 
(fmsl) 

Data Time Depth to 
Water 
(feet) 

Elevation 
of Water 

Table 
(fmsl) 

5-4 B 7288.79 2S-Sep-89 1640 48.64 7240.15 

27-Sep-89 1200 48,64 7240.15 

28-Sep-89 800 48.70 7240.09 

02-Oct-89 1610 46.81 7239.98 

03-Oct-89 854 49.86 7238.93 

OI-Dee-89 1223 48.42 7240.37 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
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Depth to Water On Site Wells 
Weil Top of Casing • 

(fmsl) 

Date Tuna Depth to 
Water 
(feet) 

Elevation 
of Water 

Table 
(fmsl) 

5-5 B 7267.23 27-Sep-es 1220 46.31 7240.92 

28-Sep-e8 800 47.34 7239.89 

02-Oct-88 1734 47.20 7240.03 

03-Cct-68 140S 47.21 7240.02 

30-NOV-68 904 47.15 7240.08 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

DANIEL B. STEPHENS & ASSOCIATES, INC. 



Well 5-5 B 
7241.00 

7239.80 J 1 1 1 1 1 
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Date 
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Depth to Water On Site Well 
WeH Top of Casing * 

Bevation 
(fmsl) 

•akt Tnat Depth to 
Water 
(feet) 

Elevation 
of Water 

Table 
(fmsl) 

5-6 B 7285.71 28-Sep-89 800 43.98 7241.73 

02-Oct-89 1837 43.62 7242.09 

03-Oct-89 1017 43.66 7242.05 

01-Oec-SS 1249 43.53 7242.18 

Based on 1989 Condor Survey, b- Series Wells corrected for 0.25 foot difference from TOC to Top of Vault 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
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Appendix E: Test Well and Soil Boring Completion 
Reports at the Thoreau Compressor Station 



WELL COMPLETION SUMMARY 

Well designation: 5-1A 
Location: ENRON Pumping Station No. 5 

Thoreau, New Mexico 
C l i e n t : ENRON 
D r i l l i n g c o ntractor: Joe I . Salazar D r i l l i n g , Inc. 
Rig type: Gardner Denver 2000 with 1500 cfm compressor 
D r i l l i n g f l u i d s : Water/Foam/Polymer 

Elevation of land surface: 
Elevation of measuring 

p o i n t : 

BOREHOLE DIAMETER SCHEDULE 

14-inch Diam. borehole from 0' t o 82' BLS (Below Land Surface) 

8 3/4-inch Diam. borehole from 82' to 690' BLS 

Total depth d r i l l e d - 690' BLS 

CASING SCHEDULE 
10-inch nom. blank s t e e l from 0' to 77.5' BLS 

inch nom. blank s t e e l from 0' t o 627.1' BLS 

inch nom. w e l l screen from 627.1' to 667.1' BLS 
(Johnson "Hi-Cap," wire-wrap, 0.060-inch s l o t opening) 

Note: A l l j o i n t s welded wit h Lincoln # 7018 rod 

SUMMARY OF CONSTRUCTION - 5-1A 

Date Time Action 

4/11/89 14:30 Begin d r i l l i n g 14-inch borehole wi t h a i r 

15:30 Added foam at 25' BLS due to lack of returns 

18:00 Complete d r i l l i n g t o 82' BLS 

4/12/89 07:30 Make wiper run to clean borehole and run 10-inch 
surface casing; attach c e n t r a l i z e r s at 75' and 
35' BLS 

14:30 Cement casing i n place by pumping through top of 
casing and chasing with water; Cement i s Zia 
Type I & I I without additives mixed at 50 sacks 
per 295 gals. of water 

4/13/89 10:00 Star t d r i l l i n g 8 3/4-inch diam. borehole 

1.9:00 Completed d r i l l i n g to 500' BLS; Blow w i t h a i r 
to clean borehole 

19:30 T r i p out rod and run geophysical logs 



23:00 Prepared to run casing but re j e c t e d casing 

18 30 Bailed 5 -IA 

07 00 Measured water l e v e l at 402 .87' BLS 

09 45 Measured water l e v e l at 401 . 97 ' BLS 

13 42 Measured water l e v e l at 400 .83' BLS 

16 30 Measured water l e v e l at 400 . 13' BLS 

19 20 Measured water l e v e l at 399 . 43' BLS 

07 50 Measured water l e v e l at at 397 . 25' BLS 

4/22/89 08:30 

4/23/89 13:30 

16:20 

17:00 

18:30 

23:30 

4/24/89 09:40 

10:30 

11 : 12 

11 : 36 

12 : 05 

13: 10 

14: 13 

Determined t h a t borehole has caved to 394.6' 
BLS and t h a t previous water l e v e l s were probably-
a f f e c t e d by the caving s i t u a t i o n and were probably 
not representative of the water l e v e l i n the 
formation 
Re-entered borehole to d r i l l t o 480' BLS 

Decided to d r i l l borehole to 500' BLS to 
t r y and encounter water 

Finished d r i l l i n g to 500' BLS, blowing hole 
to remove c u t t i n g s 

Begin running 6-inch casing, bottom three j o i n t s 
are two 20' j o i n t s of screen separated by 22.5' 
section of blank casing; Bottom of screen at 
488.9'BLS 

Added 25 5-gal. buckets of #4-4*12 gravel 

Measured f l u i d l e v e l at 478.6' BLS 

Begin b a i l i n g w e l l with 4-inch b a i l e r ; f i l l e d 
50-gal. drum w i t h water and foam 

Measured f l u i d l e v e l at 487.1" BLS 

Measured f l u i d l e v e l at 487.0' BLS 

Measured f l u i d l e v e l at 487.1' BLS 

Measured f l u i d l e v e l at 487.0" BLS 

Measured f l u i d l e v e l at 487.0' BLS 
Determined t h a t borehole i s i n f a c t dry and the only 
f l u i d i n the casing i s r e s i d u a l d r i l l i n g f l u i d ; 
Decided to p u l l casing and deepen borehole to 
the Sonsela Sandstone 



16:00 Started p u l l i n g casing 

18:00 Finished p u l l i n g casing 

4/25/89 09:30 S t a r t d r i l l i n g to Sonsela Sandstone w i t h 8 3/4 
-inch b i t 

15:00 Encountered Sonsela Sandstone at approximately 
640' to 650' BLS; Not producing much c u t t i n g s 
above Sonsela, only sporadic explosions of foam, 
a f t e r h i t t i n g Sonsela the borehole produced water 
continuously inducating t h a t the water l e v e l 
was r i s i n g i n the borehole, i . e . the water i n 
the Sonsela i s under considerable c o n f i n i n g 
pressure; Stopped d r i l l i n g at 675' BLS; Con
tinued to blow a i r to clean hole u n t i l 15:40 
without adding any water and borehole produced 
continuous 5 to 15 gpm 

16:30 S t a r t geophysics, Water encountered at 390' BLS 
but borehole was blocked at 652' BLS 

4/26/89 07:15 Re-entered borehole; encountered some caving 
at 500'; Because of severe caving s i t u a t i o n 
decided to o v e r d r i l l borehole to 690' BLS to 
ensure t h a t we would get screen set i n the 
Sonsela i n t e r v a l 

10:15 Finished d r i l l i n g to 690' BLS 

10:55 Run geophysics; Obstruction encountered at 675' 
BLS 

12:30 Begin running 6-inch casing w i t h 40' of screen 
on bottom; Casing encountered bottom at 667.1' 
BLS; Decided not to push on casing to avoid 
c o l l a p s i n g screen 

16:30 Finnished running casing 

17:30 Measured-water l e v e l at 421.85' BLS 

18:00 Begin a i r development w i t h bottom of rod at 
600' BLS; Continued a i r development u n t i l 18:45 
with continuous discharge of 5-15 gpm 

4/27/89 09:20 Measured water l e v e l at 361.33' BLS 

09:30 S t a r t a i r development; milky discharge; Dis
charged water to mudpit and pumped from mud-
p i t to outside south fence 

11:15 Took PCB sample from discharge using p l a s t i c 
j ug 

11:55 K = 1900 umhos, PH = 8.76, T - 12.3 deg. C. 



Took PCB sample; Stopped a i r development, 
charge s t i l l milky but continuous rate of 
15 gpm 



WELL COMPLETION SUMMARY 

Well designation: 5-2A 
Location: ENRON Pumping Stat i o n No. 5 

Thoreau, New Mexico 
C l i e n t : ENRON 
D r i l l i n g c ontractor: Joe I . Salazar D r i l l i n g , Inc. 
Rig type: Gardner Denver 1500 with 750 cfm 
D r i l l i n g f l u i d s : Water/Foam/Polymer 

Elevation of land surface: 
Elevation of measuring 

po i n t : 

BOREHOLE DIAMETER SCHEDULE 

14-inch Diam. borehole from 0' t o 80' BLS (Below Land Surface) 

8 3/4-inch Diam. borehole from 80' to 450' BLS 

Total depth d r i l l e d - 450' BLS 

•mpressor 

CASING SCHEDULE 
10-inch nom. blank s t e e l from 0' to 78.4 ' BLS 

inch nom. blank s t e e l from 0' to 415.2' BLS 

inch nom. w e l l screen from 415.2' to 435.2' BLS 
(Johnson "Hi-Cap," wire-wrap, 0.060-inch s l o t opening) 

Note: A l l j o i n t s welded w i t h Lincoln # 7018 rod 

SUMMARY OF CONSTRUCTION - 5-2A 

Date Time Action 
4/18/89 07:00 S t a r t d r i l l i n g 13 3/8-inch diam. borehole 

4/19/89 12:30 Fi n i s h d r i l l i n g t o 80' BLS 

14:00 Begin running 10-inch casing, set centra
l i z e r s at 40' and 75' BLS 

15:20 Cement casing wi t h Zia Type I I mixed at 50 
sacks per 7.25 barr e l s of water 

4/20/89 07:00 Top of cement i s 10' BLS outside casing 

07:30 Topped o f f cement to land surface outside 
casing 

10:45 S t a r t d r i l l i n g . 8 3/4-inch diam. borehole 

17:00 D r i l l e d t o 402' BLS 

17:40 S t a r t geophysical logging of unsaturated 
p o r t i o n of 5.B but had problems w i t h Century 



computer and l e f t s i t e at 20TOO 

4/22/89 09:30 Geophysical t o o l indicates t h a t borehole has 
caved t o 332' BLS 

10:30 Finished geophysical logging of borehole 

4/29/89 09:30 Begin d r i l l i n g to 450' BLS 

10:30 Finished d r i l l i n g t o 450' BLS 

12:00 S t a r t geophysics 

13:45 Begin running 6-inch casing w i t h 20' screen on 
bottom and c e n t r a l i z e r s every 45' 

17:20 Poured gravel pack from surface, 44 5-ffal buckets 
of #4-#12 gravel 

57P 2 



WELL COMPLETION SUMMARY 

Well designation: 5-3A 
Location: ENRON Pumping Stat i o n No. 5 

Thoreau, New Mexico 
C l i e n t : ENRON 
D r i l l i n g c ontractor: Joe I . Salazar D r i l l i n g , Inc. 
Rig type: Gardner Denver 1500 with 750 cfm compressor 
D r i l l i n g f l u i d s : Water/Foam/Polymer 

Elevation of land surface: 
Elevation of measuring 

p o i n t : 

BOREHOLE DIAMETER SCHEDULE 

14-inch Diam. borehole from 0' to 80' BLS (Below Land Surface) 

8 3/4-inch Diam. borehole from 80' to 450' BLS 

Total depth d r i l l e d - 450' BLS 

CASING SCHEDULE 
10-inch nom. blank s t e e l from 0' to 79.6' BLS 

inch nom. blank s t e e l from 0' to 423.8' BLS 

-inch nom. w e l l screen from 423.8' to 443.8' BLS 
(Johnson "Hi-Cap," wire-wrap, 0.060-inch s l o t opening) 

Note: A l l j o i n t s welded wi t h Lincoln # 7018 rod 

SUMMARY OF CONSTRUCTION 5-3A 

Date Time Action 
4/17/89 12:30 Begin d r i l l i n g 14-inch diam. borehole 

16:00 Complete d r i l l i n g 14-inch borehole, run 10-inch 
casing, c e n t r a l i z e r s at 75, and 35' BLS 

18:15 Cement 14-inch casing wi t h Zia Type I & I I 
mixed at 50 sacks per 8 b a r r e l s - o f water 

Cement i s 6' BLS outside casing; topped o f f 
cement to land surface outside casing 

12:30 Begin d r i l l i n g 8 3/4-inch diam. borehole 

19:30 Fi n i s h d r i l l i n g t o 415' BLS 

09:30 Borehole has caved to 360' BLS 

09:20 Borehole has caved to 32 4" BLS, no water 

15:30 Begin lowering rods to deepen borehole; Encountered 
caving to approx. 350' BLS 

4/20/89 07:30 

4/21/89 

4/22/89 

^23/89 

4/27/89 



18:00 Finished d r i l l i n g to 450' BLS 

4/28/89 08:00 Re-entered borehole to clean i t before geophysical 
logging and running casing; Encountered o b s t r u c t i o n 
at 420' BLS 

10:00 Run geophysics; got t o o l to 448' BLS 

12:15 Set 6-inch casing to 443.8' BSL wi t h 20' screen 
section on bottom and c e n t r a l i z e r s every 45' 

17:30 Poured gravel pack from surface, 51 5-gal. buckets 
of i*4-#12 gravel 



DEPTH BELOW 
LAND SURFACE 
IN FEET 

361.33-

C H I N L E 
F O R M A T I O N 

6 2 3 -

627.1 • 

zzzz 

-6AO— 

SONSELA SANDSTONE 
BED OF C H I N L E FORMA. 

667.1 

6 9 0 -

H O S E B I B 

W E L L S E A L 

W E L D E D S T E E L P L A T E 

- C O N C R E T E PAD 

• IO- inch B L A N K S T E E L C A S I N G 

•14 - inch D I A M E T E R B O R E H O L E 

• C E N T R A L I Z E R S 

- C E M E N T G R O U T ( Z I A T Y P E H ) 

• 8 % - i n c h D I A M E T E R B O R E H O L E 

- W A T E R L E V E L , 0 9 2 0 O N -4/Z7/BE 

- 6 - i n c h B L A N K S T E E L C A S I N G 

3 / 4 - i n c h G A L V I N I Z E D S O U N D I N G 
T U B E 

- * RED J A C K E T " H.P S U B M E R S I B L E 
P U M P 

- P U M P I N T A K E 

• W E L L S C R E E N , J O H N S O N 
" H I C A P " O S O - i n c h S L O T S 

C A V E D F O R M A T I O N 

- W E L D E D B O T T O M P L A T E 

W E L L S C H E M A T I C 
W E L L 5-IA 

T H O R E A U , N E W M E X I C O 



- 4 0 -

A L L U V I U M 

-GA 

C H I N L E F O R M A T I O N 

D E P T H B E L O W 
L A N D S U R F A C E 
IN F E E T 

UTTi 

70.4. 
ao — 

<»I5.2-

4 3 5 . 2 -

4 S O — 

A-

< 

< 

• L O C K I N G S T E E L C O V E R 

- W E L D E D S T E E L P L A T E 

- C O N C R E T E P A D 

• 1 3 % - i n c h B O R E H O L E 

- l O - i n c h B L A N K S T E E L C A S I N G 

2 

• C E M E N T G R O U T ( Z I A T Y P E H ) 

• C E N T R A L I Z E R S 

- G R A V E L P A C K <#A - * 1 2 ) 

- 8 ^ - i n c h B O R E H O L E 

• 6 - i n c h B L A N K S T E E L C A S I N G 

• C E N T R A L I Z E R S ( 4 5 f o o t 
I N T E R V A L S ) 

W E L L S C R E E N . J O H N S O N " H I -
C A P " . 0 6 0 - i n c h S L O T S 

• F O R M A T I O N C A V I N G 

W E L D E D B O T T O M P L A T E 

W E L L S C H E M A T I C 
W E L L 5-2A 

T H O R E A U P U M P I N G S T A T I O N 
T H O R E A U , N E W M E X I C O 



D E P T H B E L O W 
L A N D S U R F A C E 
IN F E E T 

4 5 -
A L L U V I U M 

- 5 6 

CHINLE FORMATION 

79 6-
8 0 — 

4 2 3 B -

4 - 4 3 8 -

A S O — 

ZZZ 

L O C K I N G S T E E L C O V E R 

W E L D E D S T E E L P L A T E 

C O N C R E T E P A D 

• 1 4 - i n c h B O R E H O L E 

- l O - i n c h B L A N K S T E E L C A S I N G 

• C E M E N T G R O U T ( Z I A T Y P E H ) 

• C E N T R A L I Z E R S 

-GRAVEL PACK <*4-*\Z) 

8 % - i n c h B O R E H O L E 

- 6 - i n c h B L A N K S T E E L C A S I N G 

• W E L L S C R E E N , J O H N S O N " H I -
C A P " 0 6 0 - i n c h S L O T S 

• F O R M A T I O N C A V I N G 

W E L D E D B O T T O M P L A T E 

W E L L S C H E M A T I C 
W E L L 5 - 3 A 

T H O R E A U P U M P I N G S T A T I O N 
T H O R E A U , N E W M E X I C O 



WELL SCHEMATIC 
5-1B 

LOCKING VAULT 
QED VELL VIZARD CAP 

CEMENT SEAL 
6' STEEL CASING 

10 3 /4 ' BOREHOLE 

VOLCLAY GROUT 

2 ' FLUSH-THREADED PVC 
MONITOR VELL CASING 

» • • • > * # • B f * * ^ F « J ' V a ' « • • I * • • i 

BENTONITE PELLETS 
FILTER PACK 10-20 
MESH SILICA SAND 
15' FACTORY SLOTTED 
PVC 10 SLOT VELL 
SCREEN 

QED DEDICATED 
SAMPLING PUMP 
BOTTOM CAP 

^ C S ^ - i DANIEL D. STEPHENS & ASSOCIATES. INC. 



WELL SCHEMATIC 
5-2B 

LOCKING VAULT 
QED VELL VIZARD CAP 

CEMENT SEAL 
6' STEEL CASING 

10 3/4 ' BOREHOLE 

VOLCLAY GROUT 

2 ' FLUSH-THREADED PVC 
MONITOR VELL CASING 

BENTONITE PELLETS 
FILTER PACK 10-20 
MESH SILICA SAND 
15' FACTORY SLOTTED 
PVC 10 SLOT VELL 
SCREEN 

QED DEDICATED 
SAMPLING PUMP 
BOTTOM CAP 



WELL SCHEMATIC 
5-3B 

0' 

5' 

20' 

36' 

38' 
41' 

54.5' 
56' 
58' 

LOCKING VAULT 
QED VELL VIZARD CAP 

•CEMENT SEAL 
6' STEEL CASING 

10 3/4' BOREHOLE 

VOLCLAY GRDUT 

2* FLUSH-THREADED PVC 
MONITOR VELL CASING 

BENTONITE PELLETS 
FILTER PACK 10-20 
MESH SILICA SAND 
15' FACTORY SLOTTED 
PVC 10 SLOT VELL 
SCREEN 

QED DEDICATED 
SAMPLING PUMP 
BOTTOM CAP 



WELL SCHEMATIC 
5-4B 

0' 

5' 

35.1/ 

36.2' 

36.9' 
38.7' 

57.2' 
58.7' 
58.8' 

LOCKING VAULT 
QED WELL VIZARD CAP 

CEMENT SEAL 

10 3 /4 ' BOREHOLE 

VOLCLAY GROUT 

2 ' FLUSH-THREADED PVC 
MONITOR VELL CASING 

BENTONITE PELLETS 
SECONDARY FILTER PACK 
20-40 MESH SILICA SAND 
PRIMARY FILTER PACK 
10-20 MESH SILICA SAND 

20' FACTORY SLOTTED 
PVC 10 SLOT VELL 
SCREEN 

QED DEDICATED 
SAMPLING PUMP 
BOTTOM CAP 



WELL SCHEMATIC 
5-5B 

LOCKING VAULT 
QED WELL VIZARD CAP 

CEMENT SEAL 

10 3/4* BOREHOLE 

VOLCLAY GROUT 

2 ' FLUSH-THREADED PVC 
MONITOR WELL CASING 

BENTONITE PELLETS 
SECONDARY FILTER PACK 
20-40 MESH SILICA SAND 
PRIMARY FILTER PACK 
10-20 MESH SILICA SAND 

20' FACTORY SLOTTED 
PVC 10 SLOT WELL 
SCREEN 

QED DEDICATED 
SAMPLING PUMP 
BOTTOM CAP 



WELL SCHEMATIC 
5-6 B 

LOCKING VAULT 
QED VELL VIZARD CAP 

CEMENT SEAL 

10 3 /4 ' BOREHOLE 

VOLCLAY GROUT 

2 ' FLUSH-THREADED PVC 
MONITOR VELL CASING 

BENTONITE PELLETS 

SECONDARY FILTER PACK 
20-40 MESH SILICA SAND 
PRIMARY FILTER PACK 
10-20 MESH SILICA SAND 
20' FACTORY SLOTTED 
PVC 10 SLOT VELL 
SCREEN 

QED DEDICATED 
SAMPLING PUMP 
BOTTOM CAP 

DANIEL B. STEPHENS i : ASSOCIATES. INC. 



WELL SCHEMATIC 
5-7 B 

3' 

7.9' 

31' 

9.8' 
12.8' 

32.8' 

LOCKING VAULT 
VELL CAP 

CEMENT SEAL 

10 3/4' BOREHOLE 

VOLCLAY GROUT 

2' FLUSH-THREALEB PVC 
MONITOR VELL CASING 

BENTONITE PELLETS 
SECONDARY FILTER PACK 
20-40 MESH SILICA SAND 
PRIMARY FILTER PACK 
10-20 MESH SILICA SAND 
15' FACTORY SLOTTED 
PVC 10 SLOT VELL 
SCREEN 

BOTTOM CAP 

^ T ^ ^ ^ DANIF! B. STEPHENS & ASSOCIATES. INT 



WELL SCHEMATIC 
5-8B 

5' 

lay 

131' 

13.8' 
16.2' 

36.2' 

LOCKING VAULT 
VELL CAP 

CEMENT SEAL 

10 3/4* BOREHOLE 

VOLCLAY GROUT 

2* FLUSH-THREADED PVC 
MONITOR VELL CASING 

BENTONITE PELLETS 
SECONDARY FILTER PACK 
20-40 MESH SILICA SAND 
PRIMARY FILTER PACK 
10-20 MESH SILICA SAND 
20' FACTORY SLOTTED 
PVC 10 SLOT VELL 
SCREEN 

BOTTOM CAP 



Appendix F: Geologic and Geophysical Logs of Test Wells and 
Soil Borings at the Thoreau Compressor Station 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
Rig type: 
Drilling fluids: 
Date Started: 
Total Depth Drilled: 
Drilling Contractor: 

DEPTH INTERVAL 
(feet) 

0 

6 

- 6 

- 55 

ENRON Pumping S ta t i on #5, Thoreau,. N.M. 
5-1A D r i l l i n g Method: A i r Rotary 

Gardner-Denver 2000 wi th dual 750 cfm a i r pack 
Foam/water/polymer 
04/11/89 Date F i n i s h e d : 04/26/89 
690 f e e t 
Joe I . Salazar D r i l l i n g , I nc . 

DESCRIPTION OF MATERIAL 
ALLUVIUM 

Reddish brown, non- indura ted . 

Orange brown wi th seme c l a y , non- indu
r a t e d ; some dampness a t 8 f e e t ; sand 
f r a c t i o n is f i n e - g r a i n e d . 

D r i l l e d w i t h o u t foam t o 25 f e e t ; 
switched t o foam a t 25 f e e t . 

Clay c o n t e n t i n c r e a s e s from 45 t o 50 
f e e t . 

SANDY SILTY CLAY 

SILTY SAND 

CHINLE FORMATION 

55 - 60 

60 

82 

94 

- 82 

- 94 

- 162 

162 - 188 

SILTSTONE AND 
MUDSTONE 

SILTSTONE AND 
MUDSTONE 

MUDSTONE 

SILTSTONE 

MUDSTONE 

Red, weakly cemented (WEATHERED CHINLE 
FORMATION). 

Red, moderately cemented. 

Contains sane sandstone i n t e r ! a y e r s . 

Red, weakly cemented w i th some f i n e non
calcareous gravel . 

Red, moderately cemented with some f i n e 
sandstone layers and seme t h i n mudstone 
1 aye r s . 

Some b lu ish d i s c o l o r a t i o n a t 128 f e e t . 

Some subrounded l imestone gravel encoun
te red from 142 t o 147 f e e t . 

Red, weakly cemented, non-calcareous w i th 
seme f i n e sand and l imestone gravel t o 
1/2 inches. 



Location: 
Boring No.: 

DEPTH INTERVAL 
(feet) 

188 - 208 

208 - 218 

218 - 242 

242 - 300 

TABLE 
(continued) 

LITHOLOGIC LOG 

ENRON Pumping Station #5, Thoreau, N.M. 
5.1A 

SILTSTONE 

SILTY SANDSTONE 

MUDSTONE 

MUDSTONE AND 
SILTSTONE 

DESCRIPTION OF MATERIAL 

R e d d i s h b r o w n , m o d e r a t e l y cemented 
c a l c a r e o u s , w i t h some sandstone and a 
t race of l imestone g r a v e l . 

R e d d i s h brown, weakly cemented sand 
f r a c t i o n is very f i n e g ra ined . 

Red, weakly cemented, non-calcareous w i th 
seme l imestone g r a v e l . 

Reddish brown i n t e r ! aye rs of weakly 
cemented w i th seme f i n e sand and t race of 
l imestone g r a v e l . 

Sand ie r i n t e r v a l from 258 f e e t t o 260 
f e e t . 

300 - 322 

322 - 428 

SILTSTONE 

MUDSTONE AND 
SILTSTONE 

Reddish brown, moderately cemented w i th 
some f i n e g r a i n e d sands tone ; conta ins 
very t h i n l i g h t blue l a y e r s . 

Reddish brown i n t e r layers of weakly 
cemented w i t h some f i n e - g r a i n e d sand
s tone. 

No re tu rns from 360 f e e t t o 400 f e e t . 

428 - 522 SILTSTONE 

Mudstone predominates sec t ion below 400 
f e e t . 

R e d d i s h brown w i t h t r a c e sands tone 
fragments below 450 f e e t . 

NOTE: Well was o r i g i n a l l y d r i l l e d t o 495 
f e e t and subsequently deepened t o a t o t a l 
depth of 690 f e e t . 

Attempted t o d r i l l w i thou t foam or water 
but had no re tu rns from 500 fee t t o 520 
f e e t ; added foam a t 520 f e e t . 

522 - 578 MUDSTONE Reddish brown w i t h some f i n e - g r a i n e d 
sandstone; t race of l i g h t b lue-grey mud
s tone. 



TABLE 
(continued) 

LITHOLOGIC LOG 

Location: 
Boring No.: 

DEPTH INTERVAL 
(feet) 

ENRON Pumping S ta t i on #5, Thoreau, N.M. 
5.1A 

DESCRIPTION OF MATERIAL 

578 - 634 SANDSTONE 

No re tu rns from 540 f e e t t o 556 f e e t and 
from 560 fee t t o 576 f e e t . 

L i g h t g r e y i s h brown f i n e - t o medium-
grained wi th reddish brown mudstone, some 
fragments are mot t led b lue . 

No re tu rns from 582 fee t t o 596 f e e t , 602 
f e e t t o 606 f e e t , 612 f e e t t o 616 f e e t , 
and 620 fee t t o 626 f e e t . 

634 - 650 CLAY Brown w i th seme f i n e t o medium grained 
grey ish brown sandstone; i n t e r i o r of c lay 
b a l l s appears unsaturated. 

No re tu rns from 638 fee t t o 650 fee t but 
d r i l l i n g is rapid i n d i c a t i n g c l a y . 

SONSELA SANDSTONE BED OF CHINLE FORMATION 

650 - 690 SANDSTONE C u t t i n g s a re mixed but below 650 f ee t 
the re is an increas ing p ropo r t i on of very 
l i g h t g r e y , medium g ra ined sandstone; 
very f r i a b l e . 

Continuous re turn of c u t t i n g s below 650 
fee t bel ieved due t o r i s e of water leve l 
in bo reho le r e s u l t i n g from penet ra t ing 
conf ined zone. 

TOTAL DEPTH OF BOREHOLE: 690 FEET 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Star ted: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

DEPTH INTERVAL 
( feet ) 

ENRON Pumping S ta t i on #5, Thoreau, N.M. 
5-2A D r i l l i n g Method: A i r Rotary 
Gardner-Denver 1500 wi th 750 cfm compressor 
Foam/water/polymer 
04/19/89 Date F i n i shed : 04/29/89 
450 f e e t 
Joe I . Salazar D r i l l i n g , I nc . 

DESCRIPTION OF MATERIAL 
ALLUVIUM 

0 - 8 

8 - 6 4 

SILTY SAND/SANDY 
SILT 

SILTY SAND/SAfDY 
SILT 

Brown, loose, sand f r a c t i o n is f i n e t o 
very f i n e g ra ined . 

Orange brown, loose, sand f r a c t i o n is 
f i n e t o very f i n e g ra ined . 

Trace of sandstone and l imestone gravel 
noted a t 10 f e e t , 26 f e e t , 40 f e e t , and 
60 f e e t , gravel f r a c t i o n is f i n e and sub-
angular . 

CHINLE FORMATION 

6 4 - 8 6 

86 

96 

96 

112 

112 - 146 

146 - 156 

SILTSTONE, MUD
STONE, AND SAND
STONE 

MUDSTONE 

SILTY SANDSTONE 

MUDSTONE 

MUDSTONE AND SILT
STONE 

Reddish grey, moderately cemented, sand
stone f r a c t i o n is f i n e t o very f i n e 
gra ined. 

Reddish brown, weakly cemented. 

Reddish brown wi th whi te m o t t l i n g , moder
a te ly cemented. 

Trace of l i g h t grey l imestone g r a v e l . 

Orange red , wi th some f i n e grained sand
s tone, weakly t o moderately cemented. 

No re tu rns from 142 fee t t o 146 f e e t . 

Reddish brown, weakly cemented. 

156 - 166 

166 - 170 

SILTY SANDSTONE 

SANDSTONE 

Reddish brown and grey, moderately t o 
s t rong ly cemented. 

Reddish brown and grey , coa rse -g ra ined , 
s t rong ly cemented. 



TABLE 
(continued) 

LITHOLOGIC LOG 

Location: 
Boring No.: 

DEPTH INTERVAL 
(feet) 

170 - 196 

ENRON Pumping Station #5, Thoreau, N.M. 
5-2A 

CLAY 

196 - 206 

206 - 226 

226 - 256 

SILTY SANDSTONE 
AND CLAY 

SILTY SANDSTONE 

SILTY SANDSTONE 

256 - 292 MUDSTONE 

DESCRIPTION OF MATERIAL 

L igh t reddish brown, uncemented, moder
a t e l y p l a s t i c i t y . 

Poor c u t t i n g s re tu rns in t h i s i n t e r v a l . 

L igh t reddish brown sandstone is moder
a te l y cemented, c lay is un-cemented and 
moderately p l a s t i c . 

L igh t reddish brown, w i th seme s i l t s t o n e , 
s t rong ly cemented. 

Dark reddish brown, w i t h seme s i l t s t o n e , 
s t rong ly cemented. 

I n c r e a s i n g p r o p o r t i o n of uncemented, 
h i g h l y p l a s t i c c l a y f rom 234 fee t t o 
bottcm of i n t e r v a l . 

No re tu rns from 248 f e e t t o 253 f e e t . 

Dark reddish brown, wi th s i l t y sandstone 
and c l a y . 

NOTE: Cut t ings re tu rns below 292 fee t were extremely sporadic cons is ted of 
exp los ions of d r i l l i n g foam and c u t t i n g s separated by i n t e r v a l s of no 
r e t u r n s . There fo re , desc r ip t ions are given fo r the depth a t which 
c u t t i n g s were re tu rned. 

300 

306 

336 

352 

386 

MUDSTONE Reddish brown, w i th c lay and s i l t y sand
s tone. 

MUDSTONE AND SILT- Reddish brown, w i th s i l t y sandstone. 
STONE 

CLAY AND MUDSTONE 

MUDSTONE AND SILT
STONE 

SILTY SANDSTONE 
AND SILTSTONE 

Reddish brown, w i th s i l t y sandstone. 

Reddish brown. 

Reddish brown. 

392 CLAY AND MUDSTONE Reddish brown. 



TABLE 
(continued) 

LITHOLOGIC LOG 

Location: ENRON Pumping Station #5, Thoreau, N.M. 
Boring No.: 5-2A 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAI 

412 MUDSTONE AND SILTY Reddish grey and brown. 
SANDSTONE 

432 MUDSTONE AND SILTY Reddish brown. 
SANDSTONE 

446 MUDSTONE Reddish brown, with silty sandstone. 

TOTAL DEPTH OF BOREHOLE: 450 FEET 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
Rig type: 
Drilling fluids: 
Date Started: 
Total Depth Drilled: 
Drilling Contractor: 

DEPTH INTERVAL 
(feet) 

6 - 3 8 

38 - 43 

43 - 56 

ENRON Pumping S ta t i on #5, Thoreau, N.M. 
5-3A D r i l l i n g Method: A i r Rotary 

Gardner-Denver 1500 wi th 750 cfm compressor 
Foam/water/pol ymer 
04/17/89 Date F i n i shed : 04/28/89 
450 f e e t 
Joe I . Salazar D r i l l i n g , I nc . 

DESCRIPTION OF MATERIAL 

CLAYEY SAND WITH 
SILT 

SILTY SAND WITH 
SOME FINE GRAVEL 

SAhDY CLAY 

CLAYEY SAND 

ALLUVIUM 

Orange brown, loose. 

Contains concrete blocks and f i l l . 

Orange brown, loose, sand is predcmin-
- a t e l y f i n e - g r a i n e d , gravel f r a c t i o n is 
sub-angula r. 

Becomes s l i g h t l y coarser below 25 f e e t . 

Red brown, f i r m . 

Reddish brown, con ta ins a t race of f i n e 
g r a v e l , loose. 

CHINLE FORMATION 

56 - 67 

67 - 100 

100 - 120 

MUDSTONE 

MUDSTONE AND CLAY 
WITH SOME FINE
GRAINED SANDSTONE 

SANDSTONE WITH 
MUDSTONE 

R e d , m o d e r a t e l y c e m e n t e d , 
(WEATHERED CHINLE FORMATION) 

f r i ab 1 e 

Red brown, w i th seme blue m o t t l i n g , mud-
mudstone and sandstone f r a c t i o n s are mod
e r a t e l y t o s t r o n g l y cemented w i t h 
c a l c a r e o u s cement , c l a y i s dense and 
moderately p l a s t i c . 

Reddish-grey, wi th t race of c lay (< 10%), 
s t rong ly cemented, sandstone is f i n e t o 
medium gra ined . 

Trace of l imestone or l imestone gravels 
a t 112 f e e t . 

120 - 126 MUDSTONE WITH FINE- Reddish grey, s t r ong l y cemented. 
GRAINED SANDSTONE 



Location: 
Boring No.: 

DEPTH INTERVAL 
(feet) 

126 - 146 

146 - 172 

172 - 180 

180 - 190 

190 - 196 

196 - 226 

226 - 252 

252 - 296 

296 - 306 

306 - 326 

326 - 446 

TABLE 
(continued) 

LITHOLOGIC LOG 

ENRON Pumping Station #5, Thoreau, N.M. 
5-3A s 

DESCRIPTION OF MATERIAL 

SANDSTONE WITH 
MUDSTONE 

CLAY 

SANDSTONE 

SILTY SANDSTONE 

Reddish-grey, s t rong l y cemented, sand
stone f r a c t i o n is f i n e t o medium gra ined . 

Reddish orange, w i th seme mudstone and 
f i n e - g r a i n e d s a n d s t o n e , c l a y i s 
moderately t o h igh ly p l a s t i c . 

L i g h t r e d d i s h g r e y , f i n e t o medium 
gra ined . 

D a r k c h o c o l a t e b r o w n , m o d e r a t e l y 
cemented, t h i n f i s s i l e l a y e r s . 

SANDSTONE WITH MUD- Reddish brown, s t r ong l y cemented. 
STONE AND CLAY 

CLAY AND MUDSTONE Orange b rown , w i t h some f i n e - g r a i n e d 
s a n d s t o n e , mudstone and sandstone a re 
s t rong ly cemented. 

SANDSTONE AND MUD- L igh t reddish brown, s t r ong l y cemented. 
STONE 

CLAYSTONE AND MUD- Orange brown. 
STONE 

CLAY AND MUDSTONE 

CLAY AND MUDSTONE 

SILTY SANDSTONE 
AND MUDSTONE 

Poor c u t t i n g s re tu rns in t h i s i n t e r v a l . 

Red, w i th some c l a y . 

Orange brown. 

L igh t grey, red dish brown f i s s i l e 
l a y e r s , s t rong ly cemented. 

No re tu rns from 346 fee t t o 356 f e o t , 360 
f e e t t o 372 f e e t , 396 f e e t t o 406 f e e t , 
and 426 f ee t t o 446 f e e t . 

446 - 450 CLAY Red, moderately compact and p l a s t i c . 

TOTAL DEPTH OF BOREHOLE: 450 FEET 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
D r i l l i n g Method: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth Dr i l l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-lB 
Hollow Stem Auger 
CME 75 
None 
5/15/89 Date Finished: 5/16/89 
53 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

5 SILTY SAND 

10 SAND 

15 GRAVELLY SAND 

20 SILTY SAND 

25 SAND 

30 CLAYEY SAND 

3 5 SANDY CLAY 

4 0 SILTY SAND 

Fine t o medium grained sand, 
w i t h s i l t . Moderate Reddish 
Brown (10 R 4/6). 

Fine t o medium grained sand, 
minor s i l t . Moderate Reddish 
Brown (10 R 4/6) . 

Damp sand and g r a v e l . Moderate 
Reddish Brown (10 R 4/6). 

Fine grained sand and s i l t . 
Bedding evident. Fine bands of 
cl a y . Moderate Reddish Brown 
(10 R 4/6). 

Fine t o medium grained sand. 
Some minor c l a y . Pale Reddish 
Brown (10 R 5/4). 

Fine grained sand and clay . 
Moderate Reddish Brown 
(10 R 4/6). 

Fine grained sand, uniform 
t e x t u r e . Moderate Reddish Brown 
(10 R 4/6) . 

Medium t o coarse grained sands 
w i t h s i l t and c l a y . Moist. 
Pale Reddish Brown (10 R 5/4). 



TABLE 
(continued) 

LITHOLOGIC LOG 

SAND Coarse sands with limestone 
fragments. Minor amounts of s i l t 
and clay. More gravel down to 
49 feet. Moist. Pale Red 
(10 R 6/2). 

C L A Y S t i f f p l a s t i c clay. Just 
penetrated top of Chinle. Moist. 
Moderate Reddish Brown (10 R 
4/6). 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No: 
Rig Type: 
D r i l l i n g Fluids: 
Date Started: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

Depth Interval 
(feet) 

0 - 8 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-2B D r i l l i n g Method: Hollow Stem Auger 
CME75 
None 
5/12/89 Date Finished: 5/12/89 
55.5 Feet 
Western Technologies Inc. 

SILTY SAND 

DESCRIPTION OF MATERIAL 

Reddish-brown; medium-grained; 
moist. 

8 - 15.4 

15.4 - 16.3 

16.3 - 17.5 

SILTY SAND 

SANDY GRAVEL 

SILTY SAND 

Reddish-brown; medium,-grained; 
Gravel up t o 1" diameter; minor 
ca l i c h e seams; moist. 

Mottled reddish-brown and grayish 
yellow; coarse-grained sand and 
f i n e t o medium-grained g r a v e l ; 
loose; damp. 

Reddish-brown; 
moist. 

medium-grained; 

17.5 - 18 

18 - 20 

20 - 22 

22 - 24.5 

SANDY CLAYEY SILT Reddish-brown; minor caliche; damp. 

SILTY SAND 

SILTY SAND 

SILTY SAND 

Reddish-brown, medium t o coarse
grained; damp. 

Reddish-brown; medium-grained; some 
clay ; damp. 

Pale reddish-brown; medium-grained; 
damp. 

24.5 - 28 CLAYEY TO 
SILTY SAND 

Reddish-brown; medium-grained; more 
clayey and hard § 27.8'; damp t o 
moist. 

INTERLAYERED WITH: 
SAND Lig h t brown; medium t o coarse

grained; damp t o moist. 



TABLE 
(continued) 

LITHOLOGIC LOG 

Location: ENRON Pumping S t a t i o n #5, Thoreau, N.M. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

28 - 30.5 

33.5 - 34 

34 - 34.8 

34.8 - 41 

41 - 41.5 

42.6 - 43 

43 - 44 

44 - 46 

SLIGHTLY SILTY 
SAND 

SLIGHTLY SILTY 
SAND 

30.5 - 31.8 GRAVELLY SAND 

31.8 - 33.5 SANDY CLAY 

GRAVELLY CLAY 

CLAYEY GRAVELLY 
SAND 

SILTY SAND 

CLAYEY SAND TO 
SANDY CLAY 

41.5 - 42.6 SANDY CLAY 

SILTY SAND 

CLAYEY SAND 

CLAYEY SAND 

Brown t o reddish-brown; medium-
grained; damp t o moist. 

Reddish-brown; medium t o coarse
grained; moist. 

Reddish-brown; medium-grained, 
damp. 

Reddish-brown; sand i s f i n e 
grained; moist. 

Moderate t o dark reddish-brown; 
some sand; moist. 

Moderate t o dark reddish-brown; 
medium-grained; damp. 

Reddish-brown; f i n e - g r a i n e d ; some 
gravel from 37.4 t o 38; moist. 

Dark reddish-brown; w i t h chips of 
l i g h t greenish-gray sand; hard; 
moist. 

Moderate t o dark reddish-brown; 
minor c a l i c h e seams; very hard; 
damp. 

Orange t o reddish-brown; f i n e t o 
medium-grained; moist. 

Reddish-brown; f i n e t o medium-
grained; moist. 

Reddish-brown; f i n e t o medium-
grained; some limestone and 
sandstone gravel and cobbles; 
harder d r i l l i n g from 45' t o 46'; 
wet. 



TABLE 
(continued) 

LITHOLOGIC LOG 

Location: ENRON Pumping S t a t i o n #5, Thoreau, N.M. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

46 - 48 CLAYEY SAND WITH 
GRAVEL 

Reddish-brown; f i n e t o medium-
grained; saturated; soupy from 46* 
t o 47 1. 

48 - 55.1 

55.1 - 55.5 

CLAYEY SILTY SAND Reddish-brown; f i n e - g r a i n e d ; 1" t o 
2" seam of coarse sand and f i n e 
gravel a t 52'; saturated. 

CLAYEY SAND TO 
SANDY CLAY 

Reddish-brown; minor caliche seams; 
saturated; r e f u s a l a t 55.5'. 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-3B D r i l l i n g Method: Hollow Stem Auger 
CME 75 
None 
5/10/89 Date Finished: 5/11/89 
58 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

ALLUVIUM 

0 - 2 

2 - 4.5 

4.5 - 8.5 

8.5 - 9 

9 - 1 2 

12 - 13.5 

13.5 - 18.5 

18.5 - 29.5 

29.5 - 34.5 

SILTY SAND 

SILTY SAND 

SAND 

GRAVELLY SAND 

SAND 

SILTY SAND 

SAND 

SILTY SAND 

SAND 

Dark brown; f i n e - g r a i n e d ; w i t h 
r o o t l e t s and b r i c k rubble; damp. 

Brown; f i n e - g r a i n e d ; w i t h f i n e 
g r a v e l ; r o o t l e t s replaced by 
ca l i c h e ; dry. 

Reddish-brown; f i n e t o medium 
grained sand w i t h s i l t and cobbles; 
minor white c a l i c h e specks; dry. 

Reddish-brown; w i t h chert cobbles; 
damp. 

Reddish-brown; f i n e t o coarse 
grained sand w i t h s i l t and f i n e 
g r a v e l ; damp. 

Lig h t reddish-brown; f i n e - g r a i n e d ; 
w i t h minor white c a l i c h e specks; 
damp. 

Reddish brown; f i n e - g r a i n e d sand 
w i t h s i l t ; w e l l - s o r t e d ; w i t h gravel 
below 18 f t . ; damp. 

Reddish brown; f i n e - g r a i n e d ; w e l l -
sorted; minor gravel 21.5-24 f t . ; 
damp. 

Lig h t reddish-brown; f i n e sand w i t h 
s i l t and y e l l o w i s h sandstone 
cobbles; damp. 



TABLE 
(continued) 

LITHOLOGIC LOG 

Location: ENRON Pumping S t a t i o n #5, Thoreau, N.M. 

DEPTH INTERVAL 
(f e e t ) DESCRIPTION OF MATERIAL 

3 4.5 - 3 8.5 SAND CLAY Reddish-brown; w i t h gravel and 
cobbles; damp. 

38.5 - 42.5 CLAY Dark reddish-brown; w i t h sand and 
minor g r a v e l ; moist. 

42.5 - 45 SANDY CLAY Dark reddish-brown; sand i s f i n e 
grained; moist t o wet. 

45 - 47.5 CLAY Reddish-brown; w i t h sand and some 
cobbles; wet. 

47.5 - 48 CLAY Reddish-brown; w i t h sand and 
gr a v e l ; saturated (soupy). 

48 - 49.5 SANDY CLAY Reddish-brown; sand i s coarse; w i t h 
f i n e g r a v e l ; wet. 

4 9.5 - 51.5 GRAVELY CLAY Reddish-brown; w i t h sand; some 
gravel i s purple mudstone; wet. 

51.5 - 55.25 SILTY SAND Lig h t reddish-brown; f i n e - g r a i n e d , 
w e l l - s o r t e d ; saturated. 

CHINLE FORMATION 

55.25 - 58 CLAY Dark reddish-brown; w i t h 
m o t t l i n g ; moist t o damp. 

gray 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
D r i l l i n g Method: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-4B 
Hollow Stem Auger 
CME 75 
None 
9/18/89 Date Finished: 9/18/89 
58.75 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

10 

SAND 

SAND 

Very f i n e grained sand, w e l l 
sorted. Pale Red (10 R 6/2) . 
BC = 3,4,3. 

Very f i n e grained sand, minor 
s i l t . Moderate Reddish Brown 
(10 R 4/6). BC = 3,4,5. 

15 SAND Very f i n e grained 
Moderate Reddish Brown 
(10 R 4/6). BC = 3,5,5. 

sand. 

20 

25 

30 

SAND 

SAND 

SILTY SAND 

Very f i n e and f i n e grained sand. 
Moderate Reddish Brown 
(10 R 4/6). BC = 3,4,6. 

Very f i n e and f i n e grained sand. 
Some minor clay. Moderate 
Reddish Brown (10 R 4/6) . 
BC = 3,4,6. 

S i l t y very f i n e grained sand. 
Some minor clay. Moderate 
Reddish Brown (10 R 4/6). 
BC = 4,3,4. 

35 

40 

SANDSTONE 

SILTY SAND 

Fine grained, not c a l c i t e 
cemented. Yellowish Grey 
(5 Y 7/12). BC = 22,14,18. 

Medium t o coarse grained sands 
i n a s i l t and clay matrix. 
C a l c i t e cemented. Pale Reddish 
Brown (10 R 5/4) . BC = 2,12,18. 



TABLE 
(continued) 

LITHOLOGIC LOG 

45 

50 

55 

58 

SAND 

SAND 

SAND 

CLAY 

Calcite cemented sand, limestone 
fragments. Minor amounts of s i l t 
and clay. Pale Red (10 R 6/2). 
BC = 5,22,30. 

Very f i n e grained sand and s i l t , 
very minor clay. Moist. Moderate 
Reddish Brown (10 R 4/6). 
BC = 10,27,54. 

Fine grained sand, w i t h less 
s i l t and clay than above. Moist. 
Moderate Reddish Brown 
(10 R 4/6). BC = 8,16,27. 

Clay w i t h s i l t . Moderate 
Reddish Brown (10 R 4/6). 

T.D. = 58 Feet 9 Inches. 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
D r i l l i n g Method: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-5B 
Hollow Stem Auger 
CME 75 
None 
9/19/89 Date Finished: 9/19/89 
59.5 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

3 0 SAND 

35 SAND 

4 0 SILTY CLAY 

45 SAND 

50 SAND 

55 SAND 

59 CLAY 

T.D. = 59.5 Feet. 

Very f i n e t o f i n e grained sand. 
Damp. Pale Reddish Brown 
(10 R 5/4). BC = 3,5,10. 

Very f i n e grained sand and s i l t . 
Damp. Pale Reddish Brown 
(10 R 5/4). BC = 4,5,8. 

S i l t y clay w i t h minor grains of 
limestone fragments. Damp. 
Pale Reddish Brown (10 R 5/4). 
BC = 2,3,8. 

Very f i n e grained sand and minor 
s i l t . Moderate Reddish Brown 
(10 R 4/6). Saturated. 
BC = 4,7,15. 

Very f i n e grained sand. Well 
sorted. Saturated. Moderate 
Reddish Brown (10 R 4/6). BC = 
7,15,26. 

Fine grained sand. Well sorted. 
Saturated. Moderate Reddish 
Brown (10 R 4/6) . BC = 5,28,105. 

Dense massive clay. Moderate 
Reddish Brown (10 R 4/6). Damp. 
BC = 9,26,27. Chinle Fm. (? ) . 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
D r i l l i n g Method: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-6B 
Hollow Stem Auger 
CME 75 
None 
9/18/89 Date Finished: 9/18/89 
57 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

SAND Very f i n e grained sand, w e l l 
sorted. Not c a l c i t e cemented. 
Moderate Reddish Brown 
(10 R 4/6). BC = 2,3,3. 

10 SAND Fine grained sand. Moderate 
Reddish Brown (10 R 4/6) . 
BC = 3,4,5. 

15 

20 

25 

30 

35 

SAND 

SAND 

SAND 

SILTY SAND 

SILTY SAND 

Fine grained sand. Moderate 
Reddish Brown (10 R 4/6) . 
BC = 3 3,4, 

Very f i n e grained sand, minor 
s i l t . Moderate Reddish Brown 
(10 R 4/6). BC = 2,4,5. 

Very f i n e and f i n e grained sand. 
Moderate Reddish Brown 
(10 R 4/6). W e l l - s i t e logger 
reports limestone gravel i n 
c u t t i n g s . BC = 3,8,6. 

S i l t y very f i n e grained sand. 
Some minor clay. Moderate 
Reddish Brown (10 R 4/6) . 
Ca l c i t e cement. BC = 8,11,17. 

Very f i n e grained sand, some 
s i l t . Moderate Reddish Brown 
(10 R 4/6). BC = 8,7,12. 



TABLE 
(continued) 

LITHOLOGIC LOG 

40 SILTY SAND 

45 SILTY SAND 

50 CLAY 

51 CLAY 

55 CLAY 

57 CLAY 

T.D. = 57 Feet. 

Very f i n e grained sand, w i t h 
more s i l t and clay than above. 
Moderate Reddish Brown 
(10 R 4/6). BC = 6,8,11. 

Very f i n e grained sand, w i t h 
more s i l t and clay than above. 
Moderate Reddish Brown 
(10 R 4/6). W e l l - s i t e logger 
reports limestone fragments i n 
c u t t i n g s . BC = 5,10,18. 

Dense clay. Pale Reddish Brown 
(10 R 5/4). BC = 17,74,83. 

Clay w i t h some gravel and 
limestone. Pale Reddish Brown 
(10 R 5/4). BC = 15,42,0. 

Clay w i t h f i n e grained sand, 
lumps of massive clay. Pale 
Reddish Brown (10 R 5/4). 
BC = 100 f o r 5 inches. 

Dense clay. Dark Reddish Brown 
(10 R 3/4). BC = N.R. 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
D r i l l i n g Method: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-7B 
Hollow Stem Auger 
CME 75 
None 
9/27/89 Date Finished: 9/27/89 
32 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

10 

15 

20 

SAND 

SAND 

CLAYEY SAND 

SILTY SAND 

Very f i n e grained sand, w e l l 
sorted. Pale Red (10 R 6/2) . 
BC = 4,3,5. 

Fine grained sand, w e l l sorted. 
Moderate Reddish Brown 
(10 R 4/6). BC = 2,10,12. 

Very f i n e grained sand and s i l t 
w i t h clay. Moderate Reddish 
Brown (10 R 4/6). BC = 4,10,10. 

Very f i n e grained sand w i t h 
s i l t . Pale Reddish Brown 
(10 R 5/4). D r i l l - s i t e logger 
reports c a l i c h e seams, hard 
d r i l l i n g @ 17 & 22 f e e t . 
BC = 11,17,18. 

25 SANDY SILT S i l t w i t h very 
sand. Moderate 
(10 R 4/6). BC = 

f i n e grained 
Reddish Brown 
10,16,27 . 

30 SAND Ca l c i t e cemented f i n e t o medium 
grained sand w i t h minor s i l t and 
clay. Moderate Reddish Brown 
(10 R 4/6). BC = 12,22,35. 

32 SILTY SAND Fine grained t o very f i n e 
grained sand, some minor coarse 
t o medium grained sand. C a l c i t e 
cement. Moderate Reddish Brown 
(10 R 4/6). BC = 6,8,10. 

T.D. = 3 2 Feet. 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
D r i l l i n g Method: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth D r i l l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5-8B 
Hollow Stem Auger 
CME 75 
None 
9/25/89 Date Finished: 9/25/89 
37 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

5 SILTY SAND 

10 SILTY SAND 

15 SAND 

2 0 SAND 

24 SAND 

25 SAND 

3 0 CLAYEY SILT 

Very f i n e grained sand and s i l t . 
Moderate Reddish Brown (10 R 
4/6). BC = 3,7,8. Dry. 

Very f i n e grained sand and s i l t . 
Pale Reddish Brown (10 R 5/4). 
BC = 3,9,11. Dry. 

Very f i n e grained sand and minor 
s i l t . C a l c i t e cement. Moderate 
Reddish Brown (10 R 4/6). Damp. 
BC = 9,13,11. 

Very f i n e grained sand and 
occasional pebbles of grey 
limestone. Moist. Moderate 
Reddish Brown (10 R 4/6) . 
BC = 5,11,18. 

Very f i n e grained c a l c i t e 
cemented sand. Very hard 
d r i l l i n g . Moderate Reddish Brown 
(10 R 4/6). 

Very f i n e grained c a l c i t e 
cemented sand and s i l t . Separate 
grey limestone fragments. BC = 
18,31,36. Moderate Reddish Brown 
(10 R 4/6). 

C a l c i t e cemented clayey s i l t . 
Damp. Moderate Reddish Brown 
(10 R 4/6). BC = 7,18,30. 



TABLE 
(continued) 

LITHOLOGIC LOG 

35 CLAYEY SILT Clayey s i l t w i t h occasional 
fragments of grey limestone. 
Moderate Red (5 R 4/6). Moist. 
BC = 18,57 f o r 5 inches. 

37 CLAY Dense clay, some c a l c i t e cement. 
A l t e r a t i o n spots. Damp. Pale Red 
(10 R 6/2). BC = 1,3,31. 

T.D. = 37 Feet. 



TABLE 

LITHOLOGIC LOG 

Location: 
Boring No.: 
D r i l l i n g Method: 
Rig type: 
D r i l l i n g f l u i d s : 
Date Started: 
Total Depth Dril l e d : 
D r i l l i n g Contractor: 

ENRON Pumping S t a t i o n #5, Thoreau, N.M. 
5SB-1 
Hollow Stem Auger 
CME 75 
None 
9/29/89 Date Finished: 9/29/89 
35 f e e t 
Western Technologies Inc. 

DEPTH INTERVAL 
(feet) DESCRIPTION OF MATERIAL 

5 SILTY SAND 

10 SAND 

15 SAND 

2 0 SANDY SILT 

2 5 SAND 

3 0 SAND 

3 5 SANDY SILT 

T.D. = 35 Feet. 

Sand i s very f i n e grained and 
w e l l sorted. Moderate Reddish 
Brown (10 R 4/6) . BC = 3,4,4. 

Medium t o f i n e grained sand, 
occasional calcareous fragments 
up t o 3 cm. Moderate Reddish 
Brown (10 R 4/6). BC = 2,3,4. 

Medium t o f i n e grained, less 
than 2% coarse sand and g r a v e l . 
Damp. Moderate Reddish Brown 
(10 R 4/6). BC = 5,9,14. 

Very f i n e grained sand and s i l t . 
Minor clay. Well sorted. Damp. 
Moderate Reddish Brown 
(10 R 4/6). BC - 7,10,13. 

Graded sand from very coarse 
sand and small gravel t o very 
f i n e grained sand and s i l t . 
Moist. Moderate Reddish Brown 
(10 R 4/6). BC = 6,7,8. 

Very coarse sand and gravel t o 
f i n e grained sand. Moist. 
Moderate Reddish Brown 
(10 R 4/6). BC = 6,8,10. 

Medium t o f i n e grained sandy 
s i l t w i t h minor clay. Damp. 
Moderate Reddish Brown 
(10 R 4/6). BC = 10,27,32. 



Borehole Geophysical Logs 

5-1 = 5-1A 

5-2 = 5-2A 

5-3 = 5-3A 



NM OIL CONSERVATION DEPT 

WELL LOG # J5 - / 

REMOVED FROM FILE 

NUMBER " 

RETURNED TO CUSTOMER 



Appendix 6: Surface Geophysical Data 



R e p r e s e n t a t i v e Seismogram and A n a l y s i s 

Seismic Line W2S 

o x - — I 1 1 1 1 1 1 1 1 1 1 1 
0 15 30 45 60 75 90 105 120 135 150 165 180 

Geophone Distance in Feet 

Ft. 0 15 30 45 60 75 90 105 120 135 150 165 180 
ms. 0 11 22 38 47 60 70 77 83 86 88 90 92 



6-3A 
6 -3B 

X RI-1 

RI -2 * 

X R I -3 

x R i - 4 

S - 2 B 
5 -2A 

5 - 1 A ® 
5 - I B ® 

5-4B(SR6-4AB (R)S-5B 5-8BI 

IS Spacing 

30 Spacing 

5-8B ® 

® 6 - 7 B 

LEGEND 
® Monitor Woll 

WCC. Woll 
Station Boundary 
Lino of Gaophyacai Survey 

L o c a t i o n of G e o p h y s i c a l S u r v e y s 



Appendix H: Slug Test Data 



5-lB(SHALLOW) 

DATE TIME CUM T BOREHOLE D to W H/Ho 
(H:M:S) (MIN) HEAD(FT) (FT) 

31-Aug-89 13 :53 00 0.00 0. 00 45.10 NA 
31-Aug-89 13 :53 •10 0.17 -0.34 45.44 NA 
31-Aug-89 13 :53 :20 0.33 1.03 44.07 1. 00 
31-Aug-89 13 :53 30 0. 50 0.85 44.25 0.83 
31-Aug-89 13 :53 :40 0.67 0.84 44.26 0.82 
31-Aug-89 13 :53 :50 0.83 0.83 44.27 0.81 
31-Aug-89 13 :54 00 1.00 0.82 44.28 0.80 
31-Aug-89 13 :54 :10 1.17 0.82 44.28 0.80 
31-Aug-89 13 :54 :20 1.33 0.81 44.29 0.79 
31-Aug-89 13 :54 :30 1.50 0.81 44.29 0.79 
31-Aug-89 13 :54 :40 1. 67 0.80 44.30 0.78 
31-Aug-89 13 :54 :50 1.83 0.79 44.31 0.77 
31-Aug-89 13 :55 :00 2 . 00 0.78 44 .32 0.76 
31-Aug-89 13 :55 : 10 2.17 0.78 44.32 0.76 
31-Aug-89 13 :55 :20 2.33 0.77 44.33 0.75 
31-Aug-89 13 :55 :30 2.50 0.77 44.33 0.75 
31-Aug-89 13 :55 :40 2.67 0.76 44.34 0.74 
31-Aug-89 13 :55 :50 2.83 0.76 44.34 0.74 
31-Aug-89 13 :56 :00 3.00 0.75 44.35 0.73 
31-Aug-89 13 :56 :20 3.33 0.74 44.36 0.72 
31-Aug-89 13 :56 :40 3.67 0.74 44.36 0.72 
31-Aug-89 13 :57 :00 4.00 0.74 44.36 0.72 
31-Aug-89 13 :57 : 30 4.50 0.72 44.38 0.70 
31-Aug-89 13 :58 :00 5.00 0.71 44.39 0. 69 
31-Aug-89 13 :58 :30 5.50 0.70 44.40 0.68 
31-Aug-89 13 :59 :00 6.00 0.70 44.40 0.68 
31-Aug-89 13 :59 :30 6.50 0.70 44.40 0.68 
31-Aug-89 14 :00 :00 7.00 0.69 44.41 0.67 
31-Aug-89 14 :01 .00 8.00 0.68 44.42 0.66 
31-Aug-89 14 :02 :00 9.00 0.65 44.45 0.63 
31-Aug-8 9 14 •04 00 11. 00 0. 64 44.46 0.62 
31-Aug-89 14 .06 .00 13.00 0.61 44 .49 0.59 
31-Aug-89 14 :08 :00 15.00 0.59 44.51 0.57 
31-Aug-89 14 10 00 17.00 0.56 44.54 0.54 
31-Aug-89 14" :15-.00 22.00 0.50 44.60 0.49 
31-Aug-89 14 :20 :00 27.00 0.46 44.64 0.45 
31-Aug-89 14 25 00 32.00 0.40 44.70 0.39 
31-Aug-89 14 :30 .00 37.00 0.36 44.74 0.35 
31-Aug-89 14 :40 :00 47.00 0.28 44.82 0.27 
31-Aug-89 14 50. 00 57.00 0.20 44.90 0.19 
31-Aug-89 15 :00 .00 67.00 0.20 44.90 0.19 
31-Aug-89 15 :20 00 87.00 0.14 44.96 0.14 
31-Aug-89 16 .00 00 127.00 0.10 45.00 0.10 
31-Aug-89 16 30 00 157.00 0.10 45.00 0.10 
31-Aug-89 17 30 00 217.00 0.10 45. 00 0.10 
31-Aug-89 19 00 00 307.00 0.09 45.01 0.09 
31-Aug-89 22: 00: 00 487.00 0.07 45.03 0.07 
Ol-Sep-89 07: 10: 00 917.00 0.00 45.10 0.00 



5-2B(SHALLOW) 

DATE TIME CUM T BOREHOLE D to W H/Ho 
(H:M:S) (MIN) HEAD(FT) (FT) 

31-Aug-89 17 :35 :00 0.00 0.00 47.91 NA 
31-Aug-89 17 :35 :05 0.08 -0.02 47.93 NA 
31-Aug-89 17 :35 :10 0.17 0.38 47.53 1.00 
31-Aug-89 17 :35 :15 0.25 0.29 47.62 0.76 
31-Aug-89 17 :35 :20 0.33 0.26 47.65 0.68 
31-Aug-89 17 :35 :25 0.42 0.23 47.68 0.61 
31-Aug-89 17 :35 :30 0.50 0.22 47.69 0.58 
31-Aug-89 17 :35 :35 0.58 0.20 47.71 0.53 
31-Aug-89 17 :35 :40 0.67 0.20 47.71 0.53 
31-Aug-89 17 :35 :45 0.75 0.19 47.72 0.50 
31-Aug-89 17 :35 :50 0.83 0.15 47.76 0.39 
31-Aug-89 17 :35 :56 0.93 0.15 47.76 0.39 
31-Aug-89 17 :36 :05 1.08 0.17 47.74 0.45 
31-Aug-89 17 :36 :10 1.17 0.17 47.74 0.45 
31-Aug-89 17 :36 :25 1.42 0.16 47.75 0.42 
31-Aug-89 17 :36 :35 1.58 0.15 47.76 0.39 
31-Aug-89 17 :36 :45 1.75 0.14 47.77 0.37 
31-Aug-89 17 :36 :55 1.92 0.14 47.77 0.37 
31-Aug-89 17 :37 :05 2.08 0.13 47.78 0.34 
31-Aug-89 17 :37 : 15 2.25 0.12 47.79 0.32 
31-Aug-89 17 :37 :25 2.42 0.12 47.79 0.32 
31-Aug-89 17 :37 :35 2.58 0.11 47.80 0.29 
31-Aug-89 17 :37 :45 2.75 0.11 47.80 0.29 
31-Aug-89 17 :38 :00 3.00 0.10 47.81 0.26 
31-Aug-89 17 :38 15 3 .25 0.10 47.81 0.26 
31-Aug-89 17 :38 :30 3.50 0.09 47.82 0.24 
31-Aug-89 17 :38 •45 3.75 0.09 47.82 0.24 
31-Aug-89 17 :39 00 4.00 0.08 47.83 0.21 
31-Aug-89 17 •39: 15 4.25 0.08 47.83 0.21 
31-Aug-89 17 39: 30 4.50 0.07 47.84 0.18 
31-Aug-89 17. 39: 45 4.75 0.07 47.84 0.18 
31-Aug-89 17 40: 00 5.00 0.06 47.85 0.16 
31-Aug-89 17 40: 30 5.50 0.06 47.85 0.16 
31-Aug-89 17: 41: 00 6.00 0.05 47.86 0.13 
31-Aug-89 17: 40: 30 5.50 0.05 47.86 0.13 
31-Aug-89 17: 42: 00 7.00 0.04 47.87 0.11 
31-Aug-89 17: 42: 30 7.50 0.03 47.88 0.08 
31-Aug-89 17: 43: 00 8.00 0.03 47.88 0.08 
31-Aug-89 17: 44: 00 9.00 0.02 47.89 0.05 
31-Aug-89 17: 45: 00 10.00 0.02 47.89 0.05 
31-Aug-89 17: 46: 00 11.00 0.02 47.89 0.05 
31-Aug-89 17: 47: 00 12.00 0.01 47.90 0.03 
31-Aug-89 17: 48: 00 13.00 0.01 47.90 0.03 
31-Aug-89 17: 50: 00 15.00 0.00 47.91 0.00 
31-Aug-89 17: 52: 00 17.00 0.00 47.91 0.00 
31-Aug-89 17: 57: 00 22.00 0.00 47.91 0.00 
31-Aug-89 18: 02: 00 27.00 0.00 47.91 0.00 
31-Aug-89 18: 12: 00 37.00 0.00 47.91 0.00 
31-Aug-89 18: 22: 00 47.00 0.00 47.91 0.00 



5-3B(SHALLOW) 

DATE TIME CUM T BOREHOLE D to W H/HO 
(H:M:S) (MIN) HEAD(FT) (FT) 

31-Aug-89 16 :08 :00 0.00 0.00 44.06 NA 
31-Aug-89 16 :08 :05 0.08 0.00 44.06 NA 
31-Aug-89 16 :08 :10 0.17 -0.18 44.24 NA 
31-Aug-89 16 :08 : 15 0.25 0.46 43.60 NA 
31-Aug-89 16 :08 :20 0.33 0.69 43.37 NA 
31-Aug-89 16 :08 :25 0.42 0.90 43.16 1.00 
31-Aug-89 16 :08 .30 0.50 0.79 43.27 0.88 
31-Aug-89 16 :08 :37 0.62 0.83 43.23 0.92 
31-Aug-89 16 :08 •42 0.70 0.71 43.35 0.79 
31-Aug-89 16 :08 .50 0.83 0.64 43.42 0.71 
31-Aug-89 16 :08 :55 0.92 0.61 43.45 0.68 
31-Aug-89 16 :09 :00 1.00 0.57 43.49 0.63 
31-Aug-89 16 :09 : 10 1.17 0.47 43.59 0.52 
31-Aug-89 16 :09 :20 1.33 0.47 43.59 0.52 
31-Aug-89 16 :09 :30 1.50 0.43 43.63 0.48 
31-Aug-89 16 :09 :40 1.67 0.39 43.67 0.43 
31-Aug-89 16 :09 :50 1.83 0.35 43.71 0.39 
31-Aug-89 16 :10 :00 2.00 0.32 43.74 0.36 
31-Aug-89 16 :10 :10 2.17 0.28 43.78 0.31 
31-Aug-89 16 :10 :20 2.33 0.26 43.80 0.29 
31-Aug-89 16 :10 :30 2.50 0.23 43.83 0.26 
31-Aug-89 16 :10 :40 2.67 0.21 43.85 0.23 
31-Aug-89 16 :10 :50 2.83 0.20 43.86 0.22 
31-Aug-89 16 :11 :00 3.00 0.18 43.88 0.20 
31-Aug-89 16 :11 .10 3.17 0.16 43.90 0.18 
31-Aug-89 16 11 20 3.33 0.15 43.91 0.17 
31-Aug-89 16. 11. 30 3.50 0.14 43.92 0.16 
31-Aug-89 16: 11: 40 3.67 0.13 43.93 0.14 
31-Aug-89 16. 11. 50 3.83 0.12 43.94 0.13 
31-Aug-89 16: 12: 00 4.00 0.11 43.95 0.12 
31-Aug-89 16. 12. 10 4.17 0.10 43.96 0.11 
31-Aug-89 16 :12 .20 4.33 0.09 43.97 0.10 
31-Aug-89 16 12. 30 4.50 0.08 43.98 0.09 
31-Aug-89 16: 12: 40 4.67 0.07 43.99 0.08 
31-Aug-89 16: 12: 50 4.83 0.07 43.99 0.08 
31-Aug-89 16: 13: 00 5.00 0.06 44. 00 0.07 
31-Aug-89 16: 13: 20 5.33 0.05 44.01 0.06 
31-Aug-89 16: 13: 40 5.67 0.04 44.02 0.04 
31-Aug-89 16: 14: 00 6.00 0.04 44.02 0.04 
31-Aug-8 9 16: 14: 20 6.33 0.03 44.03 0.03 
31-Aug-89 16 :14 :40 6.67 0.03 44.03 0.03 
31-Aug-89 16 :15 :00 7.00 0.02 44.04 0.02 
31-Aug-89 16 :15 :30 7.50 0.02 44.04 0.02 
31-Aug-89 16 :16 :00 8.00 0.01 44.05 0.01 
31-Aug-89 16 :16 :30 8.50 0.01 44.05 0.01 
31-Aug-89 16 :17 :00 9.00 0.00 44.06 0.00 



Appendix I : Chemical Sampling Protocol and Documentation 



Sampling Protocol Prepared by GWRC. 
Used Prior to September 27, 1989. 



SAMPLE COLLECTION PROCEDURES 

L< Containers 

A. PCBs: Four 1 - l i t e r glass b o t t l e s wi th QO 
preserva t ive per sample 

Lab 
B o t t l e 
Number 

13 or 
Amber 
Glass 

NOTE: ENRON has requested 100% s p l i t s on 
PCB samples, thus 2 bot t les /sample 
f o r GWRC, 2 bo t t l es per sample f o r 
ENRON. 

B. VOCs: Three 40-ml VOA v i a l s w i th p rese rva t i ve VOA 
per sample v i a l 

C. B/NAs: Two 1 - l i t e r g lass b o t t l e s w i th no. Amber 
p reserva t ive per sample Qlass 

D. Common Ions: One 500 ml p l a s t i c b o t t l e wi th ID 
no p reserva t i ve per sample 

E. Nitrate: One 16 oz g lass bottle with preservative 
per sample 2T 

F. Trace Metals (D isso lved) : One 500 ml p l a s t i c 

b o t t l e w i th as p reserva t i ve per sample 4D 

Sample C o l l e c t i o n - I nd i v i dua l Parameter Groups 

A. PCBs 
1 . Use 1 l i t e r unpreserved g lass conta iners w i th Te f lon 

caps 
2. a. F i l l two conta iners f o r each GWRC sample ( i n c l u d i n g 

b l a n k s and d u p s ) . NOTE: Second c o n t a i n e r 
requested by lab as backup, 

b. F i l l two conta iners fo r each ENRON s p l i t sample 
3. Do N[0I p re r inse containers 
4 . F i l l conta iners a t l e a s t t o neck of b o t t l e 
5. C o l l e c t one f i e l d blank (one set of four con ta iners ) and 

two f i e l d dup l i ca tes (two sets of four c o n t a i n e r s ) . See 
Sect ion I I I , QC sampling procedures. NOTE: Prepare PCB 
QC sample s p l i t s f o r ENRON. 

6. ENRON s p l i t s go in separate cooler 
7. NOTE: Holding t ime fo r PC3 samples is 72 hours p r i o r t o 

e x t r a c t i o n , 40 days t h e r e a f t e r . Sample pH must be 
w i t h i n 5-9 range i f samples not ex t rac ted w i t h i n 72 
hours of c o l l e c t i o n . Please c a l l the o f f i c e fo r f u r t h e r 
i n s t r u c t i o n s i f groundwater pH exceeds t h i s range. 



B. VOCs 
1 . Use th ree 40 ml preserved VOA v i a l s per sample (amount 

requested by lab) 
2. V ia l s conta in acid p reserva t i ve (HCL), t h e r e f o r e do NOT 

prer inse v i a l s and avoid contac t wi th a c i d . 
3. F i l l v i a l s w i th no headspace 
4. Co l l ec t one t r i p b lank, (prepared by l a b ) , one f i e l d 

blank (one se t of th ree c o n t a i n e r s ) , and two dup l i ca tes 
(two sets of two c o n t a i n e r s ) . See QC sample procedures. 

C. B/NAs 
1 . Use two 1 - l i t e r unpreserved g lass b o t t l e s per sample 
2. Do NOT prer inse b o t t l e s 
3. Co l l ec t one f i e l d blank (one se t of two con ta iners ) and 

two f i e l d dup l i ca tes (two sets of two con ta iners ) 

D. Common Ions 
1 . Use one 500 ml unpreserved p l a s t i c b o t t l e per sample 
2. Prer inse b o t t l e wi th sample water 
3. Do NOT c o l l e c t t r i p blank f o r common ions . Even i f one 

has been prepared by l a b , do not submit i t f o r analyses. 

E. N i t r a t e 
1 . Use one 16 oz g lass conta iner preserved w i t h S u l f u r i c 

Acid (2 mis) f o r each sample 
2. Do NOT p re r inse b o t t l e . Avoid contact w i th ac i d . 
3. Do NJOJ. c o l l e c t t r i p blank f o r n i t r a t e 

F. Trace Metals 
1 . Use one 500-ml unpreserved p l a s t i c b o t t l e per sample 
2. Prer inse sample b o t t l e 
3. I n d i c a t e on sample label t h a t analyses is f o r DISSOLVED 

metals 
4. I n d i c a t e on c h a i n - o f - c u s t o d y and analyt ica l request 

schedule that Dissolved Trace Metal samples be f i l t e r e d 
and ac id i f i ed upon receipt at the laboratory 

I I I . Sample C o l l e c t i o n - Qua l i t y Control Samples 

A. Sample Spl i t s 
1 . Co l l ec t 100% s p l i t s (two conta iners per sample) of PCB 

samples f o r ENRON. Th i s i n c l u d e s F i e l d blank and 
dup l i ca tes co l l ec ted fo r PCS analyses. 

2. Store ENRON samples in separate cooler 

B. Tr ip Blanks 
1 . T r ip blanks f o r VOC analyses have been prepared by the 

1 aboratory 
2. T r ip blanks must be kept in coolers wi th VOC samples 

a t a l l t imes 
3. T r ip blanks must be l abe l l ed as "T r i p Blank" and type of 

analyses ( i . e . , VOCs by 524). NOTE: Lab has prepared 
t r i p blanks f o r each type of analyses. Even so, do NOT 



submit t r i p blank f o r PCBs, B/NAs, common ions, n i t r a t e 
or t race meta ls . 

C. F i e l d Blanks 
1 . Co l l ec t same number of conta iners f o r f i e l d blanks as 

f o r sample ( i . e . , three v i a l s f o r VOC ana lys i s ) 
2. F i l l one f i e l d blank w i th d i s t i l l e d water a t any wel l 

s i t e (Note wel l s i t e in f i e l d no tes . ) F i e l d blank w i l l 
be comprised of two 1 - l i t e r g lass conta iners f o r PCB 
analyses, th ree 40-ml v i a l s fo r VOC analyses and two 1 -
l i t e r g lass conta iners f o r PC8 analyses. 

3. Label " F i e l d B lank , " parameter and method 
4 . Return t o coo ler w i th other l i k e samples 

D. Dupl icates 
1 . Co l l ec t two sets of dup l ica tes f o r organics 
2. Co l l ec t dup l i ca tes in same number of conta iners as f o r 

samples, w i th sample water from two d i f f e r e n t w e l l s . 
D u p l i c a t e s w i l l be comprised of conta iners f o r PCBs, 
VOCs and B/NAs. 

3. F i l l c o n t a i n e r s a f t e r c o l l e c t i n g primary samples a t 
wel 1 

4 . Label d u p l i c a t e samples w i th "A" a f t e r wel l number 

E. I f NOT using dedicated pump or b a i l e r , take one equipment 
blank f o r each group of organic parameters. ( D i s t i l l e d water 
r insea te c o l l e c t e d a f t e r equipment has been cleaned between 
we l l s i t e s . ) Label "equipment b l ank , " note t ime and l o c a t i o n 
on f i e l d notes . 

Miscel 1 aneous 

A. Sample labe ls have been provided by l a b , please use them i f 
adequate. 

B. I n d i c a t e lab b o t t l e nimber on cha in-o f -cus tody and a n a l y t i c a l 
request schedule forms 

C. For o r g a n i c s , i n d i c a t e parameters and methods on sample 
labe ls and sample forms 

VOCs method 624 
B/NAs method 625 
PCBs method 608 

D. Inorganics 
1 . For Trace Meta ls , i n d i c a t e DISSOLVED on a l l l abe ls and 

forms 
2. On a n a l y t i c a l r eques t schedu le i n d i c a t e i nd i v i dua l 

metals and request fo r lab f i l t r a t i o n and a c i d i f i c a t i o n 

Antimony, Arsen ic , Barium, B e r y l l i u m , Cadmium, Chromium 
( T o t ) , C o p p e r , I r o n , L e a d , Manganese , M e r c u r y , 



M o l y b d e n u m , N i c k e l , Se len i um , S i l v e r , S t r o n t i u m , 
Thai 1 ium, Zinc 

For Common I o n s , l i s t i nd i v i dua l ions on a n a l y t i c a l 
request schedule 

C a l c i u m , Magnesium, Sodium, Po tass ium, Ca rbona te , 
B icarbonate , Ch lo r i de , S u l f a t e , F l u o r i d e , Boron, S i l i c a , 
TDS 
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Standard Operating Procedure 
for 

S o i l Sampling 
Prepared for 

Transwestern Pipeline Company 

1. PURPOSE 

The i n t e n t of t h i s Standard Operating Procedure (SOP) i s t o 
provide t e c h n i c a l guidance t o Daniel B. Stephens & Associates, Inc. 
(DBS&A) f i e l d personnel f o r the c o l l e c t i o n and handling of s o i l 
samples. This document contains s p e c i f i c g u i delines f o r 

1) sampling equipment decontamination, p r e p a r a t i o n , and 
handling; 

2) sample c o l l e c t i o n ; 

3) sample preservation, handling, and shipping; 

4) chain of custody procedures. 
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2. Equipment Preparation 

Care w i l l be taken t o ensure t h a t a l l f i e l d equipment i s clean 
and i n proper operating c o n d i t i o n p r i o r t o departure f o r the f i e l d . 
This requires t h a t each piece of equipment be inspected, cleaned, 
c a l i b r a t e d ( i f necessary) at the DBS&A o f f i c e s p r i o r t o the s t a r t 
of f i e l d a c t i v i t i e s . Any d e f i c i e n c i e s w i l l be reported immediately 
to the p r o j e c t manager. 

2.1 Sampling Equipment Cleaning 

2.1.1 S o i l Sampling Equipment 
The s o i l sampling equipment s h a l l be thoroughly decontaminated 

before each use. The cleaning method s h a l l include the f o l l o w i n g , 
at minimum: 

i ) A l l sampling equipment ( s p l i t spoons, d r i v e shoes, sample 
r i n g s , spatulae, etc.) w i l l be scrubbed i n a clean wash 
tub c o n t a i n i n g a non-phosphate detergent i n 
d i s t i l l e d / d e i o n i z e d water s o l u t i o n . A l l scrub brushes 
and washing equipment w i l l be clean and appropriate f o r 
such use; no wood handled washing brushes are t o be used. 
Fresh v i n y l or l a t e x gloves w i l l be worn during the 
e n t i r e washing and r i n s i n g operation. 

i i ) The equipment w i l l be rinsed i n d i s t i l l e d / d e i o n i z e d 
water. 

i i i ) The equipment w i l l be thoroughly steam cleaned and placed 
i n a clean protected area u n t i l use. 

2.1.2 Sampling Equipment Handling and Decontamination 
A l l down-hole sampling equipment w i l l be cleaned between 

sampling events. The sampling equipment w i l l be thoroughly washed 
i n a LIQUINOX s o l u t i o n , followed by a tap water r i n s e , followed by 
a thorough steam cleaning. I f considerable hydrocarbon 
contamination i s encountered, i t may be necessary t o wipe the 
sampling equipment w i t h an acetone-wetted c l o t h p r i o r t o the tap 
water r i n s e , or t o steam-clean the equipment p r i o r t o the LIQUINOX 
wash. 
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3. SAMPLE COLLECTION 

3.1 S o i l Sample Collection and Logging Procedures 

Two types of samples w i l l be c o l l e c t e d during the d r i l l i n g 
operations: 

i ) Soil-water chemistry samples 

i i ) Geologic samples, f o r d e t a i l e d geologic logging 

A l l samples w i l l be c o l l e c t e d at 5 f o o t i n t e r v a l s t o 35 f e e t 
below land surface using a modified C a l i f o r n i a , r i n g - t y p e sampler. 
The sampler w i l l be d r i v e n i n t o the borehole using a top mounted 
hammer. Blow counts w i l l be recorded f o r a l l sampler d r i v i n g 
events. The t o t a l depth of penetration of the sampling equipment 
w i l l be noted i n order t o v e r i f y t h a t the samples are 
repr e s e n t a t i v e of the i n d i c a t e d horizon. 

Upon r e t r i e v a l , the core b a r r e l w i l l be opened on a clean 
surface using clean v i n y l or l a t e x gloves and a decontaminated 
spatula. The i n d i v i d u a l samples w i l l be c o l l e c t e d according t o the 
f o l l o w i n g scheme: i ) The samples t o be c o l l e c t e d f o r chemical 
analysis w i l l be c o l l e c t e d f i r s t . These samples w i l l be selected 
from an i n t e r i o r s t a i n l e s s s t e e l r i n g , away from any possible 
sloughed or di s t u r b e d m a t e r i a l at the ends of the core b a r r e l . 
Geologic samples w i l l be c o l l e c t e d l a s t , and have the lowest 
p r i o r i t y . I f necessary, geologic samples may be c o l l e c t e d from 
loose (obviously non-sloughed) m a t e r i a l and from p a r t i a l l y f i l l e d 
r i n g s . A l l remaining loose, non-slough, m a t e r i a l w i l l be placed 
i n a z i p - l o c k baggie f o r geologic logging and possible headspace 
ana l y s i s . 

3.2 Soil-Water Chemistry Sample Collection 

S o i l samples f o r l a t e r analysis of p o r e - f l u i d chemistry w i l l 
be c o l l e c t e d using a sp l i t - s p o o n sampler, a modified C a l i f o r n i a 
r i n g - t y p e sampler, or, i n the event t h a t e i t h e r of these methods 
i s i n a p p l i c a b l e , an appropriate a l t e r n a t e method. Once the core 
b a r r e l i s opened, the s o i l - w a t e r chemistry sample r i n g w i l l be 
removed from the sample c o l l e c t i o n device using a clean spatula. 
One end of the sample r e i n g w i l l be immediately covered w i t h a 
t e f l o n membrane and a p l a s t i c end cap. The other end w i l l be 
covered i n a l i k e manner as g u i c k l y as possible. Once both ends 
are capped, the caps should be secured by wrapping w i t h v i n y l tape. 
I f a b s o l u t e l y necessary, due t o sample disturbance, i n s u f f i c i e n t 
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sample w i t h i n the r i n g s , e tc., the s o i l samples may be removed from 
the r i n g , o r sampling device, and q u i c k l y packed i n t o pre-cooled, 
250 ml wide-mouth glass b o t t l e s w i t h t e f l o n l i n e r s . The s o i l w i l l 
be packed t i g h t l y i n t o the sample b o t t l e s , and headspace w i l l be 
minimized. A l l scoops, spatulas, and sampling equipment w i l l be 
cleaned according t o the cleaning g u i d e l i n e s o u t l i n e d p r e v i o u s l y . 
The immediate work area w i t h i n the sample c o l l e c t i o n area w i l l be 
cleaned between sampling events. F u l l sample r i n g s and b o t t l e s 
w i l l be shielded from d i r e c t s u n l i g h t and placed i n t o a cooler as 
soon as possible a f t e r c o l l e c t i o n . Fresh l a t e x gloves s h a l l be 
worn during the sampling operations. 

3.3 Geologic Samples 

Upon r e t r i e v a l , the geologic samples w i l l be removed from the 
core b a r r e l , and v i s u a l l y examined, logged, labeled, and placed i n 
appropriate containers f o r storage. The f o l l o w i n g parameters 
should be noted on a l o g form: 

i ) Approximate moisture content. 

i i ) Sample d e s c r i p t i o n based on p a r t i c l e s i z e . 

i i i ) P a r t i c l e size gradation, or any trends i n p a r t i c l e size 
d i s t r i b u t i o n . 

i v ) P a r t i c l e l i t h o l o g y , i f evident i n the hand sample. 

v) Degree of s o r t i n g . 

v i ) Sample c o l o r . 

v i i ) Organic vapor l e v e l s of the headspace over the samples 
w i t h i n the sampling equipment, and w i t h i n the sample bags 
once the samples have been placed i n t h e i r appropriate 
containers, i f measured. 

Loose s p l i t - s p o o n geologic samples w i l l be placed i n Zip-Loc 
type bags, which have been labeled t o i n d i c a t e the p r o j e c t number, 
borehole name, depth increment, date and time of sample c o l l e c t i o n , 
sampling personnel present, and approximate sample d e s c r i p t i o n . 
Ring-type geologic samples w i l l be wrapped i n aluminum f o i l p r i o r 
to being placed i n labeled Zip-Loc bag. I n a d d i t i o n , an 
o r i e n t a t i o n arrow w i l l be marked on the r i n g s , and on the aluminum 
wrap of the r i n g - t y p e samples. A f t e r c o l l e c t i o n and geologic 
logging, a l l geologic samples w i l l be stored i n a fi b e r b o a r d or 
other s u i t a b l e box. 
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4. QA/QC AND CHAIN OF CUSTODY 

The chain of custody program s h a l l include the f o l l o w i n g 
elements: 

1) Standardized sample l a b e l s , as provided by the a n a l y t i c a l 
l a b o r a t o r y . I n f o r m a t i o n t o include: sample name/ID number, p r o j e c t 
ID number, parameters t o be analyzed f o r , date and time of sample 
c o l l e c t i o n , and c o l l e c t o r s name. The l a b e l s are t o be permanently 
a f f i x e d t o each b o t t l e and v i a l , and s h a l l be f i l l e d out p r i o r t o 
sample c o l l e c t i o n . 

2) Cooler Seal. A chain of custody seal s h a l l be placed across 
the gap between the cooler body and the l i d i n order t o ensure t h a t 
the samples have not been tampered w i t h during t r a n s i t . Each cooler 
seal s h a l l be dated and i n i t i a l e d by the c o l l e c t o r . 

3) Chain of custody record. An appropriate chain of custody 
form s h a l l be used. 

4) F i e l d logbook. 

A f i e l d logbook s h a l l be maintained which includes e n t r i e s on: 

date and time of each a c t i v i t y 
w e l l ID 
w e l l depth 
depth t o samples i n t e r v a l and measurement method 
presence of contamination 
t o t a l blow count 
approximate sample recovery 
sample c o l l e c t i o n and d r i l l i n g method 
sequence of sample c o l l e c t i o n 
sample ID numbers 
analyses requested 
preservatives and sample containers used 
f i e l d personnel involved i n sample c o l l e c t i o n 
shipper and shipping date/time 
c a l i b r a t i o n and t e s t i n g of equipment 
f i e l d observations 
weather c o n d i t i o n s 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
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Standard Operating Procedure 
for 

Soil and Ground-Water Sampling 

1. PURPOSE 

The int e n t of t h i s Standard Operating Procedure (SOP) i s to 
provide technical guidance to Daniel B. Stephens & Associates, Inc. 
(DBS&A) f i e l d personnel for the coll e c t i o n and handling of 
ground-water qu a l i t y samples. This document contains specific 
guidelines f o r 

1) sampling equipment cleaning, preparation, and handling; 

2) well and well-head preparation; 

3) sample c o l l e c t i o n ; 

4) sample preservation, handling, and shipping; 

5) q u a l i t y control/quality assurance; and 

6) chain of custody procedures. 



2. DUTIES AND RESPONSIBILITIES 

I t i s the d i r e c t r e s p o n s i b i l i t y of the DBS&A p r o j e c t manager 
to ensure t h a t a l l requirements and procedures contained i n t h i s 
SOP are followed during the f i e l d program. I n a d d i t i o n , the DBS&A 
pr o j e c t manager s h a l l provide a l l DBS&A f i e l d personnel w i t h copies 
of t h i s SOP, which they are required t o read and keep a v a i l a b l e a t 
a l l times during the f i e l d work. 

The f o l l o w i n g personnel w i l l be involved i n the sampling 
program: 

Jeffrey A. Havlena Project Manager/Health and 
Safety Officer 

Greg Lewis Staff Hydrologist 
Kevin Myers Staff Hydrologist 
Andrew Orrell Staff Geologist 

2.1 Project Manager 

The p r o j e c t manager i s responsible f o r the completion of a l l 
f i e l d a c t i v i t i e s as s p e c i f i e d i n t h i s SOP and i n the Work Plan f o r 
Ground-Water Qu a l i t y Sampling (WP). The p r o j e c t manager s h a l l 
monitor d a i l y manpower requirements and expenditures, and s h a l l be 
responsible f o r compliance t o p r e l i m i n a r y budget estimates. The 
p r o j e c t manager s h a l l approve and be responsible f o r the 
development and implementation of subcontractor c o n t r a c t s , work 
agreements, work plans, SOP's, and he a l t h and sa f e t y plans. The 
p r o j e c t manager s h a l l be responsible f o r o p e r a t i o n a l decisions 
necessary t o implement the work plan, SOP's, and h e a l t h and safety 
plan. 

2.2 Project Hydrogeologist 

The p r o j e c t hydrogeologist s h a l l be responsible f o r 
implementation of the f i e l d program as s p e c i f i e d i n the WP and t h i s 
SOP. These du t i e s are t o include, but s h a l l not be l i m i t e d t o 1) 
equipment and supply purchase, r e n t a l , maintenance, c a l i b r a t i o n , 
and preparation; 2) scheduling and l o g i s t i c s ; 3) supervision of 
f i e l d personnel t o ensure proper use of equipment and c o r r e c t 
implementation of q u a l i t y assurance/quality c o n t r o l measures; 4) 



preparation of contracts, work agreements, work plans, SOP's, and 
Health and Safety plans, and 5) i n t e r p r e t a t i o n of data. The 
project hydrogeologist s h a l l also provide assistance to the DBS&A 
f i e l d personnel when necessary. 

2.3 Health and Safety officer 

The health and safety o f f i c e r s hall be responsible for s t r i c t 
adherence to the s i t e and project specific health and safety plan 
(H&S). The health and safety o f f i c e r or the appointed health and 
safety f a c i l i t a t o r w i l l monitor on s i t e health and safety issues, 
advise f i e l d personnel and sub- contractors of s i t e specific health 
and safety concerns, conduct daily t a i l g a t e health and safety 
meetings, conduct the i n i t i a l team health and safety b r i e f i n g , and 
shall report d i r e c t l y to the project manager. 

2.4 Staff Hydrologist/Engineer/Geologist 

The s t a f f hydrologist/engineer shall be responsible for 
executing the assigned tasks according to the procedures and 
techniques outlined i n the work plan, the health and safety plan, 
and t h i s SOP. The s t a f f hydrologist s h a l l read each of the above 
plans, and s h a l l be f a m i l i a r with the material contained therein; 
the s t a f f hydrologist i s responsible for the safe and timely 
completion of a l l assigned tasks. 



3. Equipment Preparation 

Care w i l l be taken t o ensure t h a t a l l f i e l d equipment i s clean 
and i n proper operating c o n d i t i o n p r i o r t o departure f o r the f i e l d . 
This requires t h a t each piece of equipment be inspected, cleaned, 
c a l i b r a t e d , and bench-tested i n the DBS&A s o i l - w a t e r l a b o r a t o r y at 
l e a s t three days p r i o r t o the s t a r t of f i e l d a c t i v i t i e s . Any 
d e f i c i e n c i e s w i l l be reported immediately t o the p r o j e c t manager. 

Table 1 l i s t s the equipment t h a t s h a l l be taken t o the s i t e . 

3.1 Sampling Equipment Cleaning 

3.1.1 S o i l Sampling Equipment 
The s o i l sampling equipment s h a l l be thoroughly decontaminated 

before each use. The cleaning method s h a l l include the f o l l o w i n g , 
at minimum: 

i ) A l l sampling equipment ( s p l i t spoons, d r i v e shoes, sample 
r i n g s , spatulae, etc.) w i l l be scrubbed i n a clean wash 
tub c o ntaining a non-phosphate detergent i n d i s t i l l e d 
water s o l u t i o n . A l l scrub brushes and washing equipment 
w i l l be clean and appropriate f o r such use; no wood 
handled washing brushes are t o be used. Fresh l a t e x 
gloves w i l l be worn during the e n t i r e washing and r i n s i n g 
operation. 

i i ) The equipment w i l l be rinsed i n d i s t i l l e d deionized water. 

i i i ) The equipment w i l l be thoroughly steam cleaned and placed 
i n a clean protected area u n t i l use. 

3.1.2 Ground-Water Sampling Equipment 
A l l sampling equipment t h a t may come i n d i r e c t contact w i t h 

ground water s h a l l be cleaned p r i o r t o each use i n order t o reduce 
the p o s s i b i l i t y of i n t r o d u c i n g contaminants i n t o the ground water 
or sample. The cleaning method used s h a l l be 1) appropriate f o r the 
type of analysis t o be performed on the sample, or, 2) according 
t o the l o c a t i o n of the w e l l w i t h respect t o areas of known 
contamination, or, 3) according t o the type of sampling equipment 
used, or, 4) according t o the presence or absence of f r e e product 
w i t h i n the w e l l . 

For w e l l s t o be sampled f o r inorganics and/or metals, or wells 
outside of the area of known ground-water contamination, the 
f o l l o w i n g procedures s h a l l be used: 

i ) Wash the equipment i n non-phosphate detergent (LIQUINOX) 
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and tap water. A l l surfaces that may come i n d i r e c t contact with 
ground water are to be washed. A clean NALGENE tub w i l l be used to 
contain the wash solution. Latex gloves w i l l be worn during the 
entire washing and rinsing process. 

i i ) The f i r s t rinse shall be d i l u t e (0.1 N) hydrochloric acid. 

i i i ) The f i n a l rinse shall be distilled/deionized water. 

iv) The equipment w i l l be dried before use, to the extent 
p r a c t i c a l . 

For sampling equipment to be used for collection of ground
water samples for organics analysis, the following cleaning 
procedures sh a l l be followed: 

i ) The equipment i s to be washed according to the procedures 
for inorganics and/or metals. 

i i ) The f i r s t rinse shall be clear tap water. 

i i i ) The second rinse shall be distilled/deionized water. 

iv) The t h i r d rinse shall be distilled/deionized water. 

v) The f i n a l rinse shall be organic free water. 

v i ) The equipment shall be thoroughly dried before use, to the 
extent p r a c t i c a l . 

Care shall be taken to ensure that clean sampling equipment 
does not contact the ground or any other p o t e n t i a l l y contaminated 
surface. A l l wash and rinse water from p o t e n t i a l l y contaminated 
equipment shall be contained on s i t e i n approved sealed and labeled 
55 gallon drums, pending the results of analytical t e s t i n g . The 
wash and rinse water w i l l be changed frequently; wash and rinse 
water w i l l be changed a f t e r each use when cleaning obviously 
contaminated equipment. Latex gloves w i l l be worn by a l l personnel 
d i r e c t l y involved i n equipment cleaning. Fresh latex gloves shall 
be worn for each cleaning event, or more frequently, as conditions 
require. 

A l l cleaned equipment shall be stored i n clean, labeled boxes. 
In addition any equipment that may come i n d i r e c t contact with 
ground water or water quality samples shall be wrapped i n clean, 
aluminum f o i l or i n e r t p l a s t i c . 
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3.2 Equipment Calibration and Testing 

A l l equipment s h a l l be c a l i b r a t e d and bench-tested p r i o r t o 
departure f o r the f i e l d . The f o l l o w i n g equipment s h a l l be 
c a l i b r a t e d , adjusted, and tested according t o manufacturers 
i n s t r u c t i o n s (enclosed i n the i n d i v i d u a l equipment cases): 

* pH/MV meter 
* Temperature Meter 
* c o n d u c t i v i t y meter 
* pump c o n t r o l l e r / d r i v e r 

A l l C a l i b r a t i o n and Bench-testing s h a l l be documented, i n 
a d d i t i o n t o the i n i t i a l c a l i b r a t i o n and bench-testing, a l l meters 
s h a l l be inspected d a i l y f o r operation and c a l i b r a t i o n . A l l 
equipment s h a l l be cleaned a f t e r each day of use, or more o f t e n , 
as necessary. 

3.3 S o i l Sample C o l l e c t i o n and Logging Procedures 

Four types of samples w i l l be c o l l e c t e d during the d r i l l i n g 
operations: 

i ) Soil-water chemistry samples 

i i ) Geologic samples, f o r d e t a i l e d geologic logging 

i i i ) S o i l h y d r a u l i c p r o p e r t i e s samples, f o r determination of 
hy d r a u l i c c o n d u c t i v i t y and other p r o p e r t i e s by the DBS&A 
Hydrology Laboratory. 

i v ) I n i t i a l moisture content, p o r o s i t y , bulk d e n s i t y 

A l l samples w i l l be c o l l e c t e d a t 10 f o o t i n t e r v a l s using a 
modified C a l i f o r n i a , r i n g - t y p e sampler. The sampler w i l l be driven 
i n t o the borehole using a top mounted hammer. Blow counts w i l l be 
recorded f o r a l l sampler d r i v i n g events. The t o t a l depth of 
pene t r a t i o n of the sampling equipment w i l l be noted i n order t o 
v e r i f y t h a t the samples are representative of the i n d i c a t e d 
horizon. 

Upon r e t r i e v a l , the core b a r r e l w i l l be opened on a clean 
surface using clean l a t e x gloves and a decontaminated spatula. 
The i n d i v i d u a l samples w i l l be c o l l e c t e d according t o the f o l l o w i n g 
scheme: i ) The samples t o be c o l l e c t e d f o r chemical a n a l y s i s w i l l 
be c o l l e c t e d f i r s t . These samples w i l l be selected from an 
i n t e r i o r s t a i n l e s s s t e e l r i n g , away from any possible sloughed or 
disturbed m a t e r i a l a t the ends of the core b a r r e l . The samples f o r 
i n i t i a l moisture content determination are t o be determined next. 
The samples f o r h y d r a u l i c p r o p e r t i e s analysis w i l l be c o l l e c t e d 
next. These samples w i l l be selected from a s u i t a b l e r i n g , 
according t o the same c r i t e r i a as the chemistry samples. Geologic 
samples w i l l be c o l l e c t e d l a s t , and have the lowest p r i o r i t y . I f 



necessary, geologic samples may be collected from loose (obviously 
non-sloughed) material and from p a r t i a l l y f i l l e d rings. A l l 
remaining loose, non-slough, material w i l l be placed i n a zip-lock 
baggie for geologic logging and headspace analysis. 

3.3.1 Soil-Water Chemistry Sample Collection 
Collection of s o i l samples for l a t e r analysis of pore-fluid 

chemistry w i l l be conducted during the d r i l l i n g portion of the 
program. Soil samples w i l l be collected using a split-spoon 
sampler, a modified California sampler, or, i n the event that 
either of these methods i s inapplicable, an appropriate alternate 
method. The s o i l sample ring w i l l be removed from the sample 
collection device, and the ends of the sampling ring w i l l 
immediately be covered with t e f l o n membrane, end caps placed over 
the t e f l o n membrane, and wrapped thoroughly with v i n y l tape. I f 
absolutely necessary, due to sample disturbance, i n s u f f i c i e n t 
sample within the rings, etc., the s o i l samples may be removed from 
the ring or sampling device, and quickly packed into pre-cooled, 
pre-labeled 250 ml wide-mouth glass bottles with t e f l o n l i n e r s . 
The s o i l w i l l be packed t i g h t l y into the sample bo t t l e s , and 
headspace w i l l be minimized. A l l scoops, spatulas, and sampling 
equipment w i l l be cleaned according to the cleaning guidelines 
outlined previously. The immediate work area within the sample 
collection area w i l l be cleaned between sampling events. Ful l 
sample rings and bottles w i l l be shielded from d i r e c t sunlight and 
placed into a cooler as soon as possible a f t e r c o l l e c t i o n . Fresh 
latex gloves shall be worn during the sampling operations. 

3.3.2 Geologic Samples 
Upon r e t r i e v a l , the geologic samples w i l l be removed from the 

core barrel, and v i s u a l l y examined, logged, labeled, and placed i n 
appropriate containers f o r storage. The following parameters 
should be noted on the DBS&A Boring Log form: 

i ) Approximate moisture content. 

i i ) Sample description based on p a r t i c l e size. 

i i i ) P article size gradation, or any trends i n p a r t i c l e size 
d i s t r i b u t i o n . 

iv) Particle l i t h o l o g y , i f evident i n the hand sample. 

v) Degree of sorting. 

vi ) Sample color. 

v i i ) Organic vapor levels of the headspace over the samples 
within the sampling equipment, and within the sample bags 
once the samples have been placed i n t h e i r appropriate 
containers. 
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Loose s p l i t - s p o o n geologic samples w i l l be placed i n Zip-Loc 
type bags, which have been labeled t o i n d i c a t e the p r o j e c t number, 
borehole name, depth increment, date and time of sample c o l l e c t i o n , 
sampling personnel present, and approximate sample d e s c r i p t i o n . 
Ring-type geologic samples w i l l be wrapped i n aluminum f o i l p r i o r 
t o being placed i n labeled Zip-Loc bag. I n a d d i t i o n , an 
o r i e n t a t i o n arrow w i l l be marked on the r i n g s , and on the aluminum 
wrap of the ri n g - t y p e samples. A f t e r c o l l e c t i o n and geologic 
logging, a l l geologic samples w i l l be stored i n a fiberboard or 
other s u i t a b l e box. 

3.3.3 S o i l Hydraulic Properties 
I n conjunction w i t h geologic and chemistry sample c o l l e c t i o n , 

undisturbed samples w i l l be c o l l e c t e d a t 10 f o o t i n t e r v a l s f o r 
lab o r a t o r y analysis of hydr a u l i c p r o p e r t i e s . These samples w i l l 
be c o l l e c t e d from adjacent t o the chemistry sample w i t h i n the same 
r i n g sampler device as the other samples. The ends of the sample 
w i l l be v i s u a l l y checked f o r i n t e g r i t y ; the sample should appear 
undisturbed, and s h a l l occupy the e n t i r e r i n g volume, leaving no 
void space. I f there i s any question as t o the i n t e g r i t y and 
s u i t a b i l i t y of the samples, an a d d i t i o n a l s u i t e of samples w i l l be 
co l l e c t e d from immediately below the sampled i n t e r v a l . 

Immediately upon c o l l e c t i o n and v e r i f i c a t i o n of i n t e g r i t y , the 
sample r i n g w i l l be marked and sealed. Sample r i n g marking s h a l l 
include an up-down o r i e n t a t i o n arrow on the body of the r i n g , and 
borehole number depth i n t e r v a l , time and date, c o l l e c t o r , and type 
of sample s h a l l be i n d i c a t e d on the upper p l a s t i c end caps w i l l be 
sealed t i g h t l y w i t h a t l e a s t three windings of v i n y l tape. Samples 
w i l l be stored i n a cool, shaded area, w i t h i n a cushioned 
container, and transported t o the DBS&A Hydrology Lab f o r anal y s i s . 

3.3.4 Sampling Equipment Handling and Decontamination 
A l l down-hole sampling equipment w i l l be cleaned between 

sampling events. The sampling equipment w i l l be thoroughly washed 
i n ALCONOX s o l u t i o n , followed by a tap water r i n s e , followed by a 
thorough steam cleaning. I f considerable contamination i s 
encountered, i t may be necessary t o wipe the sampling equipment 
w i t h an acetone-wetted c l o t h p r i o r t o the tap water r i n s e , or t o 
steam-clean the equipment p r i o r t o the ALCONOX wash. 



4. GROUND-WATER SAMPLING 

4.1 Well and Wellhead Preparation 

P r i o r t o ground-water sample c o l l e c t i o n , the f o l l o w i n g s h a l l 
be conducted: 

i ) The area around the wellhead s h a l l be inspected f o r 
i n t e g r i t y , c l e a n l i n e s s , and signs of possible contamination. 

i i ) A clean p l a s t i c sheet s h a l l be spread over the ground 
around the wellhead. 

i i i ) The cap on the wellhead s h a l l be removed. Any obvious 
odors w i t h i n the wellbore should be noted. 

i v ) The s t a t i c water l e v e l s h a l l be measured t o the nearest 
0.01 f o o t using a chalked s t e e l tape, or an appropriate water l e v e l 
sounder. The presence of any contamination on the tape a f t e r use 
s h a l l be noted. The tape s h a l l be cleaned a f t e r each use i n order 
t o prevent cross contamination. 

v) I n order t o check f o r f l o a t i n g product, a b a i l e r s h a l l be 
used t o e x t r a c t a sample from the surface of the water w i t h i n the 
w e l l . A f t e r an i n i t i a l v i s u a l i n s p e c t i o n , the f l u i d from the 
b a i l e r s h a l l be slowly poured i n t o a small tub or container i n 
order t o check f o r a sheen or any other sign of f r e e product. Any 
obvious odors s h a l l be also noted. I f f r e e product i s detected, the 
b a i l e r s h a l l be used t o remove as much fr e e product as i s possible 
from the wellbore. Whenever a b a i l e r i s used w i t h i n the wellbore, 
i t s h a l l be lowered i n t o the water slowly i n order t o prevent 
degassing. A l l recovered product s h a l l be contained f o r proper 
disposal. A f t e r any fre e product has been removed from the 
wellbore, a fres h p l a s t i c sheet s h a l l be emplaced around the 
wellhead, and a l l contaminated equipment s h a l l be cleaned, or 
segregated from the other equipment. 

v i ) The w e l l s h a l l be purged a t a flow r a t e equal t o , or 
greater than the sampling r a t e . The f o l l o w i n g f i e l d parameters: 
temperature, pH, MV, c o n d u c t i v i t y , 

s h a l l be measured at the pump o u t l e t and w i t h i n a 
clean container every 0.5 casing volume pumped, or more f r e q u e n t l y . 
Purging s h a l l be considered complete when the above parameters are 
approximately s t a b l e over a t l e a s t one casing volume. However, a 
minimum of three (3) casing volumes s h a l l be purged from each w e l l . 
A l l f l u i d from obviously contaminated w e l l s s h a l l be contained f o r 
l a t e r d i s p o s a l ; anomalous values f o r the above f i e l d parameters, 
odor, v i s i b l e sheen, or the presence of fr e e product may be taken 
as signs of contamination. 



Careful notes s h a l l be taken d u r i n g a l l of the above 
a c t i v i t i e s i n order t o document a l l p e r t i n e n t c o n d i t i o n s during 
the sampling event. I n a d d i t i o n , a w e l l sampling form s h a l l be used 
during w e l l purging and sampling. 

4.2 Ground-Water Sample C o l l e c t i o n 

Once the w e l l has been s u f f i c i e n t l y purged, the water q u a l i t y 
samples s h a l l be c o l l e c t e d . The samples should be c o l l e c t e d using 
a dedicated t e f l o n b a i l e r w i t h a bottom emptying device or a t e f l o n 
bladder pump as soon as i s possible a f t e r purging i s complete i n 
order t o reduce the p o s s i b i l i t y of v o l a t i l i z a t i o n w i t h i n the 
wellbore. Under no circumstance should the w e l l be allowed t o stand 
f o r more than three hours between purging and sample withdrawal. 

Samples s h a l l be c o l l e c t e d i n decreasing order of v o l a t i l i t y ; 
v o l a t i l e organics samples s h a l l be c o l l e c t e d f i r s t . The pumping 
ra t e during sample c o l l e c t i o n should never equal or exceed the r a t e 
at which the w e l l was purged, or, as s p e c i f i e d f o r each s u i t e of 
analyses. Samples s h a l l be c o l l e c t e d only i n approved containers, 
according t o the analysis t o be performed. 

Samples f o r v o l a t i l e organics a n a l y s i s EPA 624 s h a l l be 
c o l l e c t e d i n pre-cooled, p r e - a c i d i f i e d , c e r t i f i e d - c l e a n , 40 ml, 
b o r o s i l i c a t e v i a l s w i t h t e f l o n septae supplied by the a n a l y t i c a l 
l a b o r a t o r y . The pumping r a t e during c o l l e c t i o n s h a l l be maintained 
a t less than 100 ml per minute. The water stream s h a l l be d i r e c t e d 
against the i n s i d e surface of the v i a l , and should be allowed t o 
overflow a t l e a s t 20 ml. A convex meniscus should be allowed t o 
form across the mouth of the f i l l e d v i a l . The o u t l e t of the 
sampling pump discharge t u b i n g should never be allowed t o come i n t o 
d i r e c t contact w i t h the sample v i a l or the water w i t h i n the v i a l . 
The v i a l should then be c a r e f u l l y capped and checked f o r bubbles 
before being wrapped and placed i n t o the cooler. I f a i r bubbles are 
present, the v i a l s h a l l be emptied, and the f i l l i n g procedure 
repeated. 

Samples t o be analyzed f o r PCB (via EPA Method 608) a n d EPA 625 
s h a l l be c o l l e c t e d i n pre-cooled, c e r t i f i e d - c l e a n , 1 l i t e r , 
narrow-mouth, amber, glass b o t t l e s w i t h t e f l o n l i n e d cap. The flow 
r a t e s h a l l not exceed t h a t used during w e l l purging. The o u t l e t of 
the sampling pump discharge t u b i n g s h a l l not contact the sample 
b o t t l e or the water w i t h i n the sample b o t t l e . The sample b o t t l e 
s h a l l be f i l l e d t o approximately f u l l by d i r e c t i n g the sample 
stream down the i n s i d e surface of the b o t t l e . The b o t t l e s h a l l be 
capped immediately a f t e r sample c o l l e c t i o n . 

Samples t o be analyzed f o r major ions/inorganics s h a l l be 
c o l l e c t e d i n pre-cooled, clean, 1 l i t e r , p l a s t i c b o t t l e s or 
cu b i t a i n e r s . The procedures t o be followed during sampling s h a l l 
be as l i s t e d above f o r polynuclear aromatic hydrocarbons. Samples 



to be analyzed f o r metals s h a l l also be collected according to the 
above procedures, however, the water sample shall be pressure 
f i l t e r e d through a clean 0.45 micron f i l t e r , and the sample shall 
be a c i d i f i e d t o a pH of <2 with n i t r i c acid immediately upon 
colle c t i o n . 

After a l l water qu a l i t y samples have been collected, the f i e l d 
parameters s h a l l be measured for a f i n a l time to ensure that the 
samples are representative of the aquifer water. I f the f i e l d 
parameters are s i g n i f i c a n t l y d i f f e r e n t from the pre-sampling 
measurement, then the well shall be repurged u n t i l the f i e l d 
parameters s t a b i l i z e , and new samples shall be collected. 

A l l f u l l sample bottles and v i a l s shall be wrapped (glass 
v i a l s and bottles i n bubble wrap) and placed immediately i n a 
cooler. The cooler shall be kept at 4° C by placing at least 8 
pounds of cube ice within leak-proof p l a s t i c baggies i n the cooler. 
The bags of ice shall be placed in close contact the sample bottles 
and v i a l s ; both on the side of, and on top of, the bottles and 
v i a l s . Sample bottles and v i a l s shall be protected from d i r e c t 
sunlight during and aft e r sample co l l e c t i o n . Full coolers s h a l l be 
sealed with strapping tape, and mailed VIA Federal Express to the 
analytical laboratory. Coolers shall be mailed within 24 hours of 
col l e c t i o n ; sooner, i f possible to: 

Rocky Mountain Analytical Laboratory 
Enesco Incorporated 
4955 Yarrow Street 
Arvada, CO 80002 
(303)421-6611-

A t t n : Cindy Ingram 

5 . QUALITY ASSURANCE/QUALITY CONTROL 

A N N . 
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5. QUALITY ASSURANCE/QUALITY CONTROL 

The key elements i n the qu a l i t y assurance/quality control 
(QA/QC) program are sample s p l i t s , replicates, blanks, spikes, and 
f i c t i t i o u s samples. Table 2 l i s t s the types and frequency of QA/QC 
samples. 



6. CHAIN OF CUSTODY 

The chain of custody program s h a l l include the f o l l o w i n g 
elements: 

1) Standardized sample l a b e l s , as provided by the a n a l y t i c a l 
laboratory. Information t o include: sample name/ID number, 
p r o j e c t ID number, parameters t o be analyzed f o r , date and time of 
sample c o l l e c t i o n , and c o l l e c t o r s name. The l a b e l s are t o be 
permanently a f f i x e d t o each b o t t l e and v i a l , and s h a l l be f i l l e d 
out p r i o r t o sample c o l l e c t i o n . 

2) Cooler Seal. A chain of custody seal s h a l l be placed across 
the gap between the cooler body and the l i d i n order t o ensure t h a t 
the samples have not been tampered w i t h during t r a n s i t . Each cooler 
seal s h a l l be dated and i n i t i a l e d by the c o l l e c t o r . 

3) F i e l d Logbook 

A f i e l d logbook s h a l l be maintained which includes e n t r i e s 
on: 

* date and time of each a c t i v i t y 
* w e l l ID 
* w e l l depth 
* depth t o water and measurement method 
* presence of fre e product 
* t o t a l purged volume 
* w e l l purging method 
* purge pumping r a t e 
* approximate w e l l y i e l d 
* d u r a t i o n of purge pumping 
* sample c o l l e c t i o n and pumping method 
* sequence of sample c o l l e c t i o n 
* sample ID numbers 
* analyses requested 
* preservatives and sample containers used 
* f i e l d personnel involved i n sample c o l l e c t i o n 
* f i e l d parameters 
* shipper and shipping date/time 
* c a l i b r a t i o n and t e s t i n g of equipment 
* f i e l d observations 
* weather conditions 

4) Chain of custody record. A chain of custody form s h a l l be 
used. 



7. REVISIONS TO THIS SOP 

The methods and procedures contained within t h i s SOP are to 
be followed rigorously by DBS&A f i e l d personnel during the f i e l d 
program. Any deviation from the guidelines contained herein shall 
not be allowed, unless authorized i n w r i t i n g by the project 
manager. A l l such deviations shall be thoroughly documented by the 
project manager, who has ultimate r e s p o n s i b i l i t y for any variance 
from t h i s SOP. Such documentation shall include reference to the 
procedure to be revised, a description of the revised procedure, 
reason f o r the revision, anticipated effect of the revision 
(especially with respect to the QA/QC program), personnel involved 
i n the procedure, and the date and time of implementation of the 
revised procedure. 



8. FIELD TEAM BRIEFINGS 

Prior to departure to the f i e l d , the DBS&A f i e l d team shall 
meet to discuss the objectives and methods of the f i e l d program. 
The work plan, t h i s SOP, and the health and safety plan shall be 
discussed i n d e t a i l by the project manager during the b r i e f i n g . 
A l l of the above plans and SOP's sha l l have been reviewed by the 
team members p r i o r to the meeting; a l l aspects of the f i e l d program 
shall be fa m i l i a r to a l l members of the team. In addition to the 
i n i t i a l b r i e f i n g , d a i l y team meetings sh a l l be conducted by the 
project hydrologist i n conjunction with the t a i l g a t e health and 
safety meetings, i n order to allow discussion on the anticipated 
a c t i v i t i e s of the day. 



9. ACKNOWLEDGEMENT 

The undersigned have read t h i s SOP, and shall adhere to the 
methods and procedures described therein: 
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TABLE 1. FIELD EQUIPMENT 

Sample Bottles - 24 Aqueous PNA, 24 Aqueous VOA, 12 

Aqueous Inorganics, 12 Dissolved Metals, 5 VOA Trip 

Blanks, 48 250ml VOA Soil Jars 

3 Coolers 

1 3 foot Teflon Bailer with bottom emptying, VOA 

sampling device 

1 Bailer Tripod 

1 Bailer Reel 

150ft Teflon Coated Bailer Cord or natural twine 

1 QED Pump Controller/Driver with F i t t i n g s 

18 Sample Pro F i l t e r s 

10 Hand F i l t e r s with Hand Pump 

1 Conductivity Meter 

1 pH/MV Meter 

1 D.O./Temp Meter 

24 Tyvek Suits 

3 6 pr Tyvek Boot Covers 

2 North Medium Respirators 

10 Organic Vapor Cartridges 

10 Dusts/Mists Pre-Filters 

200 pr Latex Gloves 

2 pr Neoprene Gloves 

2 pr Leather Gloves 

2 pr Safety Goggles 
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TABLE 1. FIELD EQUIPMENT (continued) 

1 doz Disposable Ear Plugs 

3 Hard Hats 

2 pr Steel Toed Boots 

2 pr Steel Toed Swamp Boots 

2 P l a s t i c Cleaning Trays 

1 32 gal P l a s t i c P a i l 

2 2 g a l P l a s t i c Buckets 

2 6 ga l P l a s t i c Water Jugs 

1 Nalgene Dish Pan 

1 P l a s t i c Dish Pan 

1 R o l l P l a s t i c Sheeting 

1 Tarp 

1 R o l l 24" Aluminum F o i l 

1 g a l Liquinox 

IC packets Alconox 

5 r o l l s Paper Towels 

5 r o l l s Bubble Wrap 

1 r o l l Duct Tape 

1 r o l l s Strapping Tape 

2 r o l l s Package Tape 

>1 gal Acetone 

4 gal Hexane 

50 gal D i s t i l l e d / D e i o n i z e d Water 

1 Truck Tool K i t 



TABLE 1. FIELD EQUIPMENT (continued) 

1 M-Scope 

1 Powers Ele c t r i c Well Rounder 

1 Steel Tape f o r Clean Wells 

4 Carpenter Chalk 

1 Field Log Book 

10 Chain of Custody Forms (Organics) 

10 Chain of Custody Forms (Inorganics) 

10 Chain of Custody Seals 

1 Miscellaneous Equipment K i t 



TABLE 2 

SAMPLE TYPE DESCRIPTION FREQUENCY OF COLLECTION 

Aqueous Primary 

S o i l Primary 

Replicate 

T r i p Blank 

Aqueous Equipment 
Blank 

F i c t i t i o u s Sample 

S p l i t 

Spike 

Primary Water Q u a l i t y 
Sample 

Primary S o i l Sample 

Replicate t o be c o l l e c t e d 
at the same time as the 
Primary Sample. To be 
labeled "Replicate" 

D i s t i l l e d / D e i o n i z e d water, 
prepared by con t r a c t lab 

D i s t i l l e d / D e i o n i z e d water, 
t o be run through f i e l d -
cleaned sampling pumps 

Replicate sample labeled 
w i t h f i c t i t i o u s sample name 

Replicate sample sent t o 
d i f f e r e n t l ab 

Blank prepared w i t h known 
concentration of desired 
analyate 

Each Well/Sampling Point 

Each Sampling I n t e r v a l 
(10 f e e t ) 

Every 10th Primary 

One per cooler 
(VOA only) 

One per day 

Every 20th primary 

Every 20th primary 

Every 20th primary 
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TRANSWESTERN PIPELINE COMPANY 

SOIL AND GROUND-WATER INVESTIGATION 

HEALTH AND SAFETY PLAN 

FOR 

SOIL BORING AND SOIL SAMPLING 

1. INTRODUCTION 

The h e a l t h and safety plan contains g u i d e l i n e s f o r worker 
safety during the d r i l l i n g program. The purpose of t h i s plan i s 
to f a m i l i a r i z e the f i e l d personnel w i t h safe operating procedures, 
and t o serve as a gu i d e l i n e f o r the implementation of these 
procedures. The proposed d r i l l s i t e f o r the s o i l boring i s near 
the p i g r e c e i v e r , a t a l o c a t i o n t o be selected i n c o o r d i n a t i o n w i t h 
Enron personnel. 

1.1 Potential Contamination 

Low t o moderate l e v e l s of p o l y c h l o r i n a t e d biphenol have been 
documented w i t h i n the s o i l 20 fe e t north of the proposed d r i l l 
s i t e . Benzene and toluene have been detected i n water samples from 
a w e l l tapping the perched water zone. This w e l l i s w i t h i n 50 f e e t 
of the proposed d r i l l s i t e . There i s a p o t e n t i a l f o r these 
compounds t o be encountered i n low t o moderate l e v e l s i n the s o i l 
b o r ing. 

Based on c u r r e n t l y a v a i l a b l e i n f o r m a t i o n , Level C 
decontamination, and Health and Safety procedures are t o be 
followed. 



2. DUTIES AND RESPONSIBILITIES 

I t i s the d i r e c t r e s p o n s i b i l i t y of the DBS&A p r o j e c t manager 
to ensure t h a t a l l requirements and procedures contained i n t h i s 
Health & Safety Plan are followed during the f i e l d program. I n 
a d d i t i o n , the DBS&A p r o j e c t manager s h a l l provide a l l DBS&A f i e l d 
personnel w i t h copies of t h i s SOP, which they are required t o read 
and keep a v a i l a b l e a t a l l times during the f i e l d work. 

The f o l l o w i n g personnel w i l l be involved i n the sampling 
program: 

J e f f r e y A. Havlena Project Manager/Hydrogeologist/ 

Health and Safety O f f i c e r 

Earl Mattson S t a f f Hydrologist 

Stewart S. Smith S t a f f Hydrologist 

L o r i Simpson S t a f f Engineer 

2.1 Project Manager 

The p r o j e c t manager i s responsible f o r the completion of a l l 
f i e l d a c t i v i t i e s as s p e c i f i e d i n t h i s H&S plan and i n the Work Plan 
f o r Ground-Water and. S o i l Q u a l i t y Sampling (WP). The p r o j e c t 
manager s h a l l monitor d a i l y manpower requirements and expenditures, 
and s h a l l be responsible f o r compliance t o p r e l i m i n a r y budget 
estimates. The p r o j e c t manager s h a l l approve and be responsible f o r 
the development and implementation of subcontractor c o n t r a c t s , work 
agreements, work plans, SOP's, and health and safety plans. The 
p r o j e c t manager s h a l l be responsible f o r o p e r a t i o n a l decisions 
necessary t o implement the work plan, SOP's, and hea l t h and safety 
plan. 

2.2 Project Hydrogeologist 

The p r o j e c t hydrogeologist s h a l l be responsible f o r 
implementation of the f i e l d program as s p e c i f i e d i n the WP and t h i s 
H&S plan. These duties are t o include, but s h a l l not be l i m i t e d t o 
1) equipment and supply purchase, r e n t a l , maintenance, c a l i b r a t i o n , 
and p r e p a r a t i o n ; 2) scheduling and l o g i s t i c s ; 3) supervision of 
f i e l d personnel t o ensure proper use of eguipment and c o r r e c t 
implementation of q u a l i t y assurance/quality c o n t r o l measures; 4) 
preparation of con t r a c t s , work agreements, work plans, SOP's, and 
Health and Safety plans, and 5) i n t e r p r e t a t i o n of data. The 
p r o j e c t hydrogeologist s h a l l also provide assistance t o the DBS&A 
f i e l d personnel when necessary. 
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2.3 Health and Safety Officer 

The health and safety o f f i c e r shall be responsible for s t r i c t 
adherence to the s i t e and project specific health and safety plan 
(H&S). The health and safety o f f i c e r or the appointed health and 
safety f a c i l i t a t o r w i l l monitor on s i t e health and safety issues, 
advise f i e l d personnel and sub- contractors of s i t e specific health 
and safety concerns, conduct dai l y t a i l g a t e health and safety 
meetings, conduct the i n i t i a l team health and safety b r i e f i n g , and 
shall report d i r e c t l y to the project manager. 

2.4 Staff Hydrologist/Engineer 

The s t a f f hydrologist/engineer shall be responsible for 
executing the assigned tasks according to the procedures and 
techniques outlined i n the work plan, the health and safety plan, 
and appropriate SOP. The s t a f f hydrologist shall read each of the 
above plans, and s h a l l be f a m i l i a r with the material contained 
therein; the s t a f f hydrologist i s responsible for the safe and 
timely completion of a l l assigned tasks. 
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3. SAFETY GUIDELINES FOR DRILLING AND SAMPLE COLLECTION 

The f o l l o w i n g g u i d e l i n e s are meant t o cover operations by the 
Daniel B. Stephens and Associates, Inc. (DBS&A) f i e l d personnel 
during d r i l l i n g . Safety guidelines f o r other a c t i v i t i e s are not 
included i n t h i s plan, nor are safety guidelines f o r the d r i l l crew 
and support personnel under the employ of the d r i l l i n g c o n t r a c t o r . 
Health and saf e t y issues f o r the d r i l l crew and support personnel 
are the r e s p o n s i b i l i t y of the d r i l l i n g c o n t r a c t o r , not DBS&A. 

Because of the l i m i t e d scope of t h i s plan, the only issues 
t o be s p e c i f i c a l l y addressed are personal safety issues and vapor 
monitoring. 

3.1 Personal Health and Safety 

A l l DBS&A f i e l d personnel are t o maintain a safe distance 
from the area of most a c t i v i t y a t the d r i l l r i g and a l l operating 
a i r compressors, generators, and s i m i l a r heavy eguipment. A 25 
fo o t radius work area s h a l l be designated around a l l heavy 
equipment. DBS&A personnel s h a l l enter t h i s work zone only when 
absolutely necessary f o r the performance of the task a t hand. 
Under no circumstance s h a l l DBS&A personnel become d i r e c t l y 
involved i n d r i l l i n g operations, other than t h a t immediately 
required f o r sample c o l l e c t i o n and the performance of vapor 
monitoring and geologic logging. 

DBS&A personnel s h a l l r e f r a i n from d i r e c t contact w i t h any 
recovered s o i l m a t e r i a l . A l l samples s h a l l be handled according 
t o the g u i d e l i n e s set f o r t h i n the standard operating procedures 
(SOP) document. 

3.1.1 Heat Stress 
Heat-stress monitoring w i l l be p a r t of the d a i l y regimen, and 

should include, a t minimum, h e a r t - r a t e monitoring, and/or body-
temperature monitoring. These heat-stress i n d i c a t o r s should be 
observed at l e a s t once every hour. I f the pulse r a t e exceeds 110 
beats per minute (or the body termperature exceeds 99° F) , then the 
length of the next work period s h a l l be reduced by 10 minutes and 
the heat-stress parameters observed again a t t h a t time. I f the 
pulse r a t e a t the beginning of the next r e s t period exceeds 100, 
and the l a s t reading was over 110 (or the body temperature exceeds 
99.7° F and the l a s t reading was over 99° F) , the work cycle should 
be reduced by o n e - t h i r d . Whenever pluse-rate and/or body 
temperature are elevated, work should not be resumed u n t i l the 
pulse r a t e i s below 100 beats per minute, and/or the body 
temperature i s below 99° F. I n order t o ensure against heat-stress 
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r e l a t e d problems, l o o s e - f i t t i n g c l o t h i n g s h a l l be worn, and at 
le a s t 8 oz of f l u i d should be taken each hour. 

3.1.2 Eating and Drinking 
No ea t i n g , d r i n k i n g , smoking, or gum or tobacco chewing i s 

allowed w i t h i n the 25 f o o t work zone. 

3.1.3 Eve Pr o t e c t i o n 
Approved p r o t e c t i v e eyewear w i l l be worn at a l l times when 

w i t h i n the 25 fo o t radius work zone. The minimum eyewear 
p r o t e c t i o n reguired w i l l be sh a t t e r - p r o o f glasses or goggles. 

3.1.4 Dust P r o t e c t i o n 
When blowing dust makes i t necessary t o p r o t e c t personnel, 

disposable-type dust masks and goggles w i l l be worn. I f a 
r e s p i r a t o r i s i n use, dust/mists p r e - f i l t e r s w i l l be worn. 

3.1.5 Noise P r o t e c t i o n 
Ear plugs w i l l be worn whenever the noise l e v e l approaches 80 

db, or whenever conditions r e q u i r e . 

3.1.6 Disposal of Contaminated Clothing and Equipment 
A l l p o t e n t i a l l y contaminated c l o t h i n g , Tyvek c o v e r a l l s , 

gloves, paper towels, and other expendable items should be placed 
and sealed i n a p l a s t i c bag. Enron s t a t i o n personnel should be 
consulted as t o where t o store t h i s bag u n t i l l a t e r t r a n s p o r t o f f -
s i t e . Fresh Tyvek c o v e r a l l s and work gloves should be donned at 
the s t a r t of each work day, whenever required. 

3.2 Vapor Monitoring 

The DBS&A f i e l d h y d r o l o g i s t w i l l be present near the d r i l l i n g 
r i g a t a l l times t o monitor the work area f o r organic vapors using 
a Foxboro-Century OVA-128 organic vapor meter (OVA), or equivalent. 
OVA readings i n the survey w i l l be taken every 5 fo o t of 
d r i l l s t r i n g advancement, or every 15 minutes of d r i l l i n g time, 
whichever occurs f i r s t . The headspace w i t h i n the borehole, and the 
breathing zone w i t h i n the work area w i l l be monitored. The 
d r i l l i n g supervisor w i l l be n o t i f i e d of a l l OVA readings, and i s 
responsible f o r decisions regarding t h e i r safety and the 
continuance of d r i l l i n g operations. 

3.3 Personal Protective Equipment 

The f o l l o w i n g personal p r o t e c t i v e equipment should be worn at 
a l l times while working w i t h i n the Exclusion Zone (see Section 
3.4). 

i ) One-piece, hooded, Saranex-coated Tyvek s u i t s . 

i i ) NIOSH approved, quarter-face r e s p i r a t o r , w i t h organic 
vapor c a r t r i d g e s . 
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i i i ) Inner l a t e x or v i n y l gloves w i t h outer chemical r e s i s t a n t 
gloves. 

i v ) Chemical r e s i s t a n t , s t e e l toed safety boots, w i t h boot 
covers. 

v) Taped j o i n t s between gloves, boots, and s u i t , 

v i ) Hard Hat 

v i i ) P r o t e c t i v e eyewear and ear plugs where necessary. 

Because of the r e l a t i v e l y low concentrations of contaminants 
expected w i t h i n the s o i l , i t i s l i k e l y t h a t the Saranex S u i t s , 
outer gloves, hard hats, eyewear, ear p r o t e c t i o n , and s a f e t y boots 
can be s u f f i c i e n t l y decontaminated i n the f i e l d t o allow reuse 
during the p r o j e c t . These items are t o be f i e l d decontaminated and 
reused wherever possible. 

3.4 Site Access and Decontamination Zones 

Access i n t o the work area w i l l be r e s t r i c t e d according t o the 
task t o be performed and the l e v e l of PPE. Three zones w i l l be set 
up around the work area: 

1) The Exclusion Zone, defined by the extent of obvious 
contamination, or a radius 25 f e e t from the borehole. Level C PPE 
w i l l be required of a l l personnel w i t h i n the Exclusion Zone. 

2) The Contamination Reduction Zone, j u s t outside of the 
Exclusion Zone, which contains the bulk of the decontamination 
s t a t i o n s . 

3) The Support Zone, which contains equipment and m a t e r i a l 
storage. 

A H o t l i n e w i l l be established between the Exclusion Zone and 
the Contamination Reduction Zone. A l l personnel and equipment 
w i t h i n the Exclusion Zone must not cross the H o t l i n e , unless the 
proper decontamination procedures are followed. A Contamination 
Control Line w i l l be established between the Contamination Control 
Zone and the Support Zone. No p o t e n t i a l l y contaminated m a t e r i a l s 
are t o cross the Contamination Control Line unless properly 
packaged and labeled f o r disposal. 

A t o t a l of 18 decontamination s t a t i o n s w i l l be established: 
s i x w i t h i n the Exclusion Zone; ten w i t h i n the Contamination Control 
Zone; and two w i t h i n the Support Zone. Figure 1 shows the 
d i f f e r e n t zones and associated s t a t i o n s . 
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3.5 Procedure for Decontamination 

S t a t i o n l : Segregated Equipment Drop 

A l l t o o l s , equipment, and ma t e r i a l s used w i t h i n the Exclusion 
Zone are t o be deposited on a p l a s t i c drop c l o t h or w i t h i n 
d i f f e r e n t containers w i t h p l a s t i c l i n e r s . A l l materials deposited 
at the segregated equipment drop must be thoroughly washed i n a 
Liquinox s o l u t i o n followed by a clean tap water r i n s e before i t can 
be removed through the Contamination Control Zone. Mat e r i a l s and 
equipment which cannot be washed, such as notebooks and d e l i c a t e 
instruments, should be thoroughly wiped t o remove as much 
p o t e n t i a l l y contaminated s o i l as i s possible. 

S t a t i o n 2: Boot Cover and Glove Wash 

Scrub outer boot covers and gloves w i t h l i q u i n o x s o l u t i o n . 

S t a t i o n 3: Boot Cover and Glove Rinse 

Rinse l i q u i n o x s o l u t i o n using clean tap water. 

S t a t i o n 4: Tape Removal 

Remove tape from around gloves and boots and deposit i n t o 
p l a s t i c l i n e d container. 

S t a t i o n 5; Boot Cover Removal 

Remove boot covers and deposit i n the same p l a s t i c l i n e d 
container as used a t S t a t i o n 4. 

St a t i o n 6: Outer Glove Removal 

Remove outer gloves and deposit i n separate p l a s t i c l i n e d 
container. 

S t a t i o n 7: S u i t , Hard Hat, and Safety Boot Wash 

Scrub Saranex s u i t , hard hat, and safety boots w i t h l i q u i n o x 
s o l u t i o n . 

S t a t i o n 8: S u i t , Hard Hat, and Safety Boot Rinse 

Rinse o f f Liquinox s o l u t i o n . 

S t a t i o n 9: Cartridge or Mask Change 

I f worker only needs t o change r e s p i r a t o r c a r t r i d g e or 
r e s p i r a t o r , then t h i s i s the l a s t s t a t i o n i n the decon procedure. 
Worker t o r e t u r n t o duty f o l l o w i n g t h i s s t a t i o n . Cleaned outer 
gloves are donned, new tape and boot covers t o be worn. 
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S t a t i o n 10 Safety Boot Removal 

Remove s t e e l toed s a f e t y boots and deposit i n p l a s t i c l i n e d 
container f o r reuse. 

S t a t i o n 11; Saranex S u i t and Hard Hat Removal 

Remove Saranex S u i t and hard hat, and deposit i n p l a s t i c l i n e d 
container. S u i t and hard hat t o be reused unless grossly 
contaminated. 

S t a t i o n 12; Inner Glove Wash 

Wash inner gloves i n Liquinox s o l u t i o n . 

S t a t i o n 13: Inner Glove Rinse 

Rinse inner gloves i n clean tap water. 

S t a t i o n 14: Respirator Removal 

Remove r e s p i r a t o r and deposit i n p l a s t i c l i n e d container f o r 
reuse. 

S t a t i o n 15: Inner Glove Removal 

Remove inner gloves and deposit i n p l a s t i c l i n e d container. 

S t a t i o n 16: Inner Clothing Removal 

Remove s o i l e d and p e r s p i r a t i o n soaked inner c l o t h i n g , where 
necessary. 

S t a t i o n 17: F i e l d Wash 

Wash hands and face w i t h soap s o l u t i o n and r i n s e w i t h clean 
tap water. 

S t a t i o n 18; Redress 

Don clean s t r e e t clothes as necessary. 

O-^-^rr DANIEL B. STEPHENS & ASSOCIATES, INC. 



4. DAILY SAFETY MEETINGS 

Prior t o commencing each day's d r i l l i n g a c t i v i t i e s , a 
"t a i l g a t e " safety meeting w i l l be conducted by the designated 
DBS&A on-site safety f a c i l i t a t o r . A l l personnel d i r e c t l y involved 
in the d r i l l i n g operations w i l l be required to attend. The meeting 
w i l l address specific issues regarding on-site health and safety, 
including: 

* Recommended personal safety equipment, as outlined i n 
section 3.3 of t h i s document. 

* Discuss general contingency plan i n case of an emergency, 
s p e c i f i c a l l y where to go to get help and whom to c a l l . A l l 
personnel should know locations of f i r s t aid k i t s and f i r e 
extinguishers. 

* Appropriate s i t e specific issues, such as, s o i l 
contamination levels, ambient a i r temperature, dust conditions, 
and weather conditions. 

A l l attendees w i l l be required to sign an attendance sheet. 
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5. EMERGENCY PROCEDURES 

The Enron s i t e manager (Mr. John Hendrick) i s t o be n o t i f i e d 
of a l l emergencies. Established Enron s i t e emergency procedures 
are t o be followed. 
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6. INITIAL HEALTH & SAFETY BRIEFING 

A health & safety b r i e f i n g w i l l be conducted before a r r i v i n g 
on the s i t e . The i n i t i a l health and safety b r i e f i n g w i l l be 
conducted by the designated DBS&A task health & safety o f f i c e r , and 
w i l l be attended by a l l DBS&A personnel involved i n the p a r t i c u l a r 
task. The health and safety plan and a l l pertinent health and 
safety issues w i l l be discussed during the b r i e f i n g . A l l attendees 
w i l l i n i t i a l the health & safety b r i e f i n g form (Attachment A). 
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7. ACKNOWLEDGEMENT 
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FIELD INSTRUCTIONS AND PROCEDURES 
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M-rho<i ic mfiwn w.t»' !»»•' 

R u m o l int t 0 ' B t ' U ' ' 0 0 * 1 <"•»•• 0 ' C l f t n t d ' 

cU,coi^ 4*J>/~k $rf-«-Mm cr / 
M»l *od ol elf in."- , fU i l f^v—• 0 

w»i»< LfTt i UMIOW M - I •< i u 

Mt 

T i — i # 
kH l 'Ont I 

/3Sb 

P H 
T r—>e 
r°ci 

te Con4u(un«l 

2V:0 
_____ 

REMARKS 

Tou* diuer.*'*-

Ol ditoovli. ot 4i*trtmfrd - m r : _ 

Numbti »r~3 tif, ol l*m0*1 eonu.rvt'i lillfd 

j * " " - ? C-r-rv, i ^ v m - . - , _ _ - tV</ . < f v ^ ~ l ° V c / 

••/_y-y 

Coll*—i»0 bv 

DANIEL S. STEPHENS 

& ASSOCIATES, INC 



*ro->«» NO 

Propel N»— f _ 

W E L L SAMPLING FORM 

D t i t . , 

Oen*>t»nonWCo-»—i»ntl 

i yv-ei 

t>—.plinf, mtTfxW 

MtrhoO 10 m i i w i l * i m U t i l 

f-.-j [3.. c^ r^' / ~^>**t f2*<~°r<-<y c^e^Ci -r* 

Pv—,0 '"if! 0' O l ' l f roo-ti rr»— oi elttntd 
o / t b~h*<r\ uracils *f~ *-_y . 

Mitnod 0* c l t l»»m Cw*i<*' fTv~>0 

T i m , P H 
Tt—.o 

r°ci 
( « C o r t O w C U n i t 

y m h O i ' c m REMARKS T i m , P H 
Tt—.o 

r°ci 

ft So ?• /_ - 37,0 -v- f - ,•«;.«( <7;s« 

AS*© _ <H- .S t ' 

• 

T O U K Outfit O w - j f »o*vm—j rt—iov»d 

fc-.Tr.oo ol tf.-oowi. of < t > K h - H - M I * S 1 5 f - T - > - F / J S Y S C * K T A H / * * 

N » m M , . „ . of U - d . C O " - . - . , , 1,11,0 ? ' ^ 0 ^ . 1/6/ ' s ^ l — ^&4fc . H £ 

Cof»o»o Ov 

DANIEL B. STEPHENS 

& ASSOCIATES, INC 



»r»r»«i No _ 

Prow-CI N»->» 

WELL SAMPLING FORM 

D»»t. 

lament Loe-tiio" 

C«"d't'Ortl 

OOwtl l 'OiWCo - m»nTl: 
4<1 

<-/-?<T9^<C/o 

i tmplmf, —.«—»•* _ 

Mttho* 10 rrntvwM w i l t ' !•-»<• 

P v m o l i f t f t 0< » « ' < t * I 0 P * » I * * ™ O i C l f i A t d ' 

M«mod o' c u i " ' « 9 P»4<i«"^v~<0 

W i u - Lr>tl Uwow M » l I I m n _ 

M l l U / K K I # f j i * l I M P ) ~ 

•no1 

Tim t 
O ' - ^ i ' i t 
l y i ' l " ! I 

P H 
Tf mo 
Cci 

ifi Cor«0wCUn«f 

' T i g 

REMARKS 

T57 7z~r 
IS Co 

T o t * divert*'** f i 1 * C * v r - | TO*vmri r r m o f f . . 

M-rhoo ol divoovti o< di„ht»v-j -mr. 5~-ho rr-d. o^^ t' rg. "Tift >>» K 

N » " i » i tr-3 tut o< v*— o*t eo*t»>r»»n lilltO 

Coll—-ifd by 

DANIEL B. STEPHENS 
& ASSOCIATES, INC 



W E L L SAMPLING FORM 

Propel No Dm. '_- I -_7 

Propel N » ~ » — 

S W A 

c U c-r 4-

Ott«r««iieni/Co~*—i*nlt: _ _ _ _ _ _ _ _ _ _ 

.5 m.lc,c((^<; 

f »S .'rye, 

gr1 'r ^ Pl*. — rQ-_ C ' ff-" r e / f ^ r ^ 

_. -f t * m p l i n | morrtod 

Mtrhoo - «0 mtuwr t w»U» l t » i l . I ° a 

Pwmp l inn o> b l ' l f ropfl n«»» o> e l o n t d ' _____________________ 

. . . „ C>c d l ' A .<^^tOe 
Mtlhod of Clfin.rtf Bjilfi/Vwmp r JT— 

W»t»» Ltv t l U H I O * MP) n i u n . 5S"Mi ' tod 

Mf.1ur1n9P0.-1 IMP 1 T o e ^il-Uwitf? o p 

0 ' W * i >9f 
l + * " o n i l 

P H 
I f " 0 

( * C I 

( « Con4uCU"><f 
umhO"i ' c m REMARKS 0 ' W * i >9f 

l + * " o n i l 
P H 

I f " 0 

( * C I 
F p | _ • ?5°C 

faoa 3.ff3ffyl_ /r- /««,«.< 

/OO o.Vr-

%oz. 0,7*3 

ll<40 ' — f a t - 0 u. f* 0 -f ( r - _§ 

//Of IW-O ' ' u * f / j <* f>c rotor rcfito 
~ f f k c«r. S . —' / O o A f U 

inc />,r 
it i t /3&2> /<5T? 
il'>U \%<* o-m 

mi 

ToIX 0itCM<9« Crwr*f rofwmoi r»—or*d . 

»**Tho<l ol diico—i, of dn-KofjwJ wtl»r: Ste.ep^A t'A^~b q^mu'c^ Olffi_i4r S odl* <"*l I 

Nwmbor »n0 t'M ol u m p l r n n u m f i i lillfd 

CollvntO bv 

DANIEL B. STEPHENS 
& ASSOCIATES, INC 



WELL SAMPLING FORM 

,,,-CNO R 7 - ^ ° D... L__L__i 
t / 2 - 0 <\J - T A o r t A - i * . _ _ _ _ _ — - _ — -

Propel Ntmt _ _ _ _ _ « _ _ _ _ — — - _ — — - - - - — - — — - - - — • - — 

Z-lB fct—.p4t Location 

iVMrSr' Condition* _ _ _ _ _ _ _ _ _ 

Otovt r ,inoni/Co—<—«»ntl: 

fctmplinf moTtvod' 
,0 <̂ t r-i 

Mtrhod to m t t w r t - t i n I t f t l . __, - _ c ope. 

Pump Imtl 0' b l ' l f rop*t rvnw or e l l t n t d ' 

MtthoO ol eltinir>9 B-otlfi/^v—ip 

Wtttr L f f f l lb-low MP I t l n t n tnd 

T i m , 
O ' K M ' t f 
l f * H o n i l 

T i n s 

f°CI 
fcp. C o n O u C U r K t 

y m h o i ' c m REMARKS T i m , 
O ' K M ' t f 
l f * H o n i l 

T i n s 

f°CI 
Pwld 

/ l-l z /' 

II 1?- 6. r-S" /A? 
/•Z3o 

p^-^peJ dry 
— 

A l t /Z-( /. ? 2 o 

/l-i /. ?o? 

TOL*< ditcruro* 
3 O n rvj TO^urrvn r»—ovrd • 

M/trnod ol dikpovti o( diwcNfO—J - t t t r : _ 

Numbor irvfl i m pl ut—ipWf eonuirvtn lillfd 

CoU»o»<J bv 

DANIEL B. STEPHENS 
& ASSOCIATES, INC 



WELL SAMPLING FORM_ 

D.. L _ _ _ _ 
Propel No «ji 7 

•lOrtCI N » m , _ 

tempJf Loc-no« 

„ C(e*r 4- Co? iA 
rVMTtvr' Condit ion, 

Otowrv.l.onWCornm-nti: / K / - ^ ^ - T ^ * 

3 Cc-.<.-,V« 

6_ 
lamplint, mtTtvo* 

0 m t i w i l w i l l ' l t » t i . Mtrhod ( 

Pump linti o' bt>lf> rop*l rv»y« o' c l f * n t d > 

Muhod o< «l t inm9 EUil fr /?ump "-^«-^ /> 

3 

Witt ' U v t l UMIOW MP I »1 u«rv tnd 

Timr 
0 ' K M > | t 
l f* l 'ontl pH 

T«mp 
f»CI 

W> CorvOuCUrxl 
umhpi 'cm REMARKS Timr 

0 ' K M > | t 
l f* l 'ontl pH 

T«mp 
f»CI 

'wid 

7,11-7- - -
~ J I <^/l KV> Ihr. /4<«.Vt. 

_•:— _•:— 
/o C ? 

/ O / O £*-f- t /<-

/ 0/5" 7' So /gp 
1033 j r 

lb 5z. -— — V 7 i x , 1 lb 5z. -— — V 7 i x , 1 

31./ cjy>»v| 

Touw d.tcrt«t»* 

**«tt>»d ol diwoowi of diKKort^d 

Numb»r #rvd n i l pl i*rripW, c o n u J rt^-EYM ^y* l - l l toy 

Co 11 •<-»»<) bv 

DANIEL B. STEPHENS 

& ASSOCIATES, INC 



W E L L SAMPLING FORM 

Doit. 

p r o - K i N»mt 

«_mp4. loe - t ion 
5T- <fG 

|V»»rh~ Condit ion! 
C f ^ r 4 - i _ i _ . 

Ot/»«»»»liont/Comm*nt»: 

£01>A - Too 

01/^ ZoQppr 

l#mplin| mtTtvod 

M.rhoo" to -t»»wri wit«i l*»«l-

Pump l inn o> O n l f roo*t rv»»» p 

M«|hod ot cl f .nmo fttilf^umt 

C O 

w»ti< Lfvtt Uxiow MP I tt m n ...... W l f Z * «nd -

T i m r 
0 > K * < l ' f f 

P H 
T»—.p 

r*ci 
fc0 Cor*dw<ur>«f 

REMARKS T i m r 
0 > K * < l ' f f 

P H 
T»—.p 

r*ci 
F«ld • ?5°C 

1223 
{111- 17. 

3 

IZMrO •v\ ^ c H-' IZMrO r u 
•v\ ^ c 

b A/ • 

/Z.7- • 

O.S .2.7 

l*r5o F'IX 

Tou* divcrurv* 

fcv»rhoct pl diioov.1 of diKnorprd - t i t r : 

Numt-r ,rvd KM of t»—©Tl eonu,rv.fi l.ll.d 3"f f i / i»> j£ ( /Q f l ^ - ^ 7 ^ 

Coll*o*d bv Ao/fe>\ 
DANIEL B. STEPHENS 

& ASSOCIATES, INC 



WELL SAMPLING FORM 

Pfortct No 

Project Notnt _ 

S.mp4t l o c i n o n 
£ T - 6 6 

rV«#Tn*f CondHiont 
<_C_. -f 

O O n n i i i o « i / C o ~ " " i i i 

f / c ^ c < ^ ~ ^ ^ - t e ^ S " - ^ 

( jmpi in f mtrnod 

Mtrhod 10 m » f w i i - • ( , ! I t » t l . 

Pvmp lin,» 0' bfiif ' »0P«t rww 0' C l t i n t d ' 

Muhod ol el iming {Uil t i /Vump 

W i n - l t r , I Cb*io- MP) H M*rt. . 

Mttvurm9 Point IMP ) _ _ _ _ _ _ _ 

Timf O ' V M ' l f 
lf|l>oni 1 PH 

Ttmp 

r°c» 
Vp. C o n d w c u r x i 

vmhot 'cm REMARKS Timf O ' V M ' l f 
lf|l>oni 1 PH 

Ttmp 

r°c» ' w l d 

REMARKS 

/ /.vv? 
s 12.1 I.Z°i2. 

5" f.Z'iS 

l^s- use 
fr 
/o 7* Vb "•1 

111 9 ft 
/ _ . _ i.m 

a Z. /•TST 
n /. 

IKS' /2-J 

Tout ditcn<<9« / 4 
M«ThoO ol diioovii. ol diKhcryrd w i t n : _ 

Numtwi tnd n i t pl u m p l i cont.invri lilltd 

Coll tci td bv 

C*vr>g »o<wmn •——— 

DANIEL B. STEPHENS 
& ASSOCIATES, INC 



•fOrtCt NO 

U m p * * locat ion 

WELL SAMPLING FORM 

f^yy <~O>N 

.VMTh,. Cond-t-on, - W / ^ , 

Otet«'»»"oni/Co'~" T i»ntr. 

Urnpt 

Mttnod to mt»U(it - i m ItTtl. ^^"p^. 

Pump Icn,) o> b t ' l f lOP+l rtfw 0' <l»mtd> A / * / ^ 

M, tnod o< eiMnno a * i i f / ^ w — p 

W. l t . LfTt l (b«lo» MPI it I t . r i . , 7 ? , , r .no- ______ 
M,»i«. .n« Point IMPI t ^ c X * 

T>m» O'Wt •>•'«» 
l * # » o n i l 

Tt—.p 

r°ci 
Vp. C o r O u C _ r v c l 

u m h f t ' em REMARKS T>m» O'Wt •>•'«» 
l * # » o n i l 

Tt—.p 

r°ci 
r*wld 

REMARKS 

/ ;z.V s , _ . «v a -47_. 

Of /o 5" / / ^ ^ • 

_. ?3 

to ix,c 
<5?3o IS nc 
ami 0-0 tTiv^ fxeJrru -s —<~>/>)>'*j 

Oft/% a/ /_,*/ 

T o t * ditcru.9* 

MtyThod ol diteowl. o< diKn*«9*d —tltr: 

. CovrhJ to lumti rtmotrod. > ^ 

Nvmb*. tnd m i o' M—ipl, eonuovfrt f ill - ct 

3 - / j . gPA CdS 

C o l l * o r d 

DANIEL B. STEPHENS 
& ASSOCIATES, INC 



WELL SAMPLING FORM 

Prope l No Dm.. •i theirs 

Propel N » m , _ 

V*mp4t Location 

£_______ 

-5'D PC -I 

tVMTttrr Condmont 

Ofew r» • t > 0 n l IC Qi* ~" * ««•: 

(jmplinf morno** 

M«ttiod to m t i w r t — m » l t» * l . 

Pump linti o' b l ' l f ropft rvt«r or c l o n t d ' 

Mtlhpd p( eUinm9 &4i l f r?ump _ _ _ _ _ _ _ 

AJfK • nd W,tt< L t r t l U>«tow MP) tt ttlM 

U , . _ r , r > , Point (MPI P O - t ^ - p C a r ? 

T i m , O'WCM'tr 
l*«l'onil PH 

Ttmp 

l°CI 
fcp ConduCUtrvtl 

umhfft 'em REMARKS T i m , O'WCM'tr 
l*«l'onil PH 

Ttmp 

l°CI 
Prold 

O Pv*~p OrJ 

act 
0*7/6 

P 6 3 

/2oT /r.f Y2 fti <4 (W oJY -/" fi 
10/1. s-o^n " " " " 

IliH 2.If / ? - y ,ST0 

IX IL 

for*, A <5^A 

Tour divert*'** 

£7 
C#*ir>f »o»vm*i ft—lovrd. 

l»V»ThCKJ ol d i i«o_l . o< diwchfyvd wi t i r ( j J i c / e s L ft t> * ~ f l - c j / V L T D / 0 U H ^ - ">4u»r,/fc 

Number trvd l o t of t«npr< conuinvr i fillfd 

Coll*ci»d bv 

DANIEL B. STEPHENS 

& ASSOCIATES, INC 



Project No 

fro-xi N»m« — 

frimpJ, Uoc4l'on 

WELL SAMPLING FORM 

tiho/fl 

(VMTHvf Cond'tiont _ _ 

Ov-H i» • 1' ont/C o~<m» n tl 

(omplinf mtrhod 

Mf»nod 10 - t i w n —•»»' 

Pump o> b»il»> lOPfl tvtv. o' cl»»ntd' 

Ml lhod ol ( Ittnm9 &*il*r/Vump 

Wilt' CtTtl le*lo*» MP) »t llin I Tf w % n 0 

Mttvufinf Point IMOI P\X t^-p Ct*-p 

T i m f 
O ' v c n i ' f f 
l f« l 'On» 1 P* 

T f mp 

(*CI 

fcp. CorvOuCUrvcf 
v m h o i ' c m REMARKS T i m f 

O ' v c n i ' f f 
l f« l 'On» 1 P* 

T f mp 

(*CI 
F» ld 

/ 3o _ C-?S /2.T /•we 
ca 12.-? 

/32V C-9/ 

/ ° 0. TO A 34? 
/p^ IJ? C72 l i f t /.3S~l " " V ? . / / 

ft CM ^ — r t t ; r 1, 

/3VY 3.0 CM /2.S 

/3SS- iz.r 
' is 

Tout dlVCMif* 3-/ Cwrvf fOfwmt* rt—icvt/d __ _____ 

M«ThoO ol dllPOUl. 0< d!Kh«r»*0 —ittr: 

Numbfi trvd 1.1» ol M—.pff conuinfn dllfd 1 ~ y<9 V.\JU 

J - U htm, £PA 60f 

CollM-tfd bv 

DANIEL B. STEPHENS 
& ASSOCIATES, INC 



WELL SAMPLING FORM 

Propel No 
D t l t . 

Propel Nt—« — 

(.—.pit l o c i n o -

Wo*-S»< Condit ion! 

Ot4* '» t l ioni /Co~—<»nl l : 

£ r - * 7 c 7/ 

r/,. t,___ ^ fr' * «/ jro/f l * 
. V , . / ^ w f f , J / W , 

tjrnplint, mtTtvo*1 

Mtthod to mttvuif wt t t i I t t t l . ^ " "l ^ - y — 

Pump Imtt 0' bt>tf> ropt l rvt— o> t l t t n t d ' 

Mtthod o' ( I t inmy B>tilt'/?vmp _ _ _ _ _ _ 

Wttt ' L t r t l Ifrtiow MPI tt I t tr l Y l ' ^ l t r>d 

Mttuifino Point IWPI P : : ^ G —"-jO 

Timi O ' K M ' t t 
l^tl'ontl P H 

T i " ( 
(*CI 

( « Conducurvct 
y m h ot 'C m REMARKS Timi O ' K M ' t t 

l^tl'ontl P H 
T i " ( 

(*CI 
F-Jld 

REMARKS 

Hoi /.OSS' Xsx S"_. ~ _> 

3 ?. CO iJL.C iocs' 

C ?><ii 1,0 7-1 

r ho?(. 

n J.sf / ._ ? 3 

im n 
7SbY /? ?.s/ hoTI 

ISO ? 23 X 1,07-1 

Tout dikCM'^) 22 r i 

Meitiod ol ditoovti. ol diteho»»»d wtttr 

, C*wr*f tp lumti rtmiov»d. > 3 

Numtotr trvd Hit o< u m p l i eonu>n«ri lilltd 

Col l tc i td OY 

DANIEL B. STEPHENS 
& ASSOCIATES, INC 



WELL SAMPLING FORM 

* - t t ! 0 « Qf r j , u S © v » l o l 0 i K r t « r » - O 

DANIEL B. STEPHENS 

• & ASSOCIATES, INC 



W E L L SAMPLING FORM 

?ror««t *o u_L_ 

ftor—n _ 

Itfltfll locino" 

ConOidO"! _ _ 

Q**««»tl>om'Co~—<-«tl: 

Mrmo4 10 m n w i WII I» Urti. 

P w ~o imfi o' ot'if 'ooti nt* oi ei»»"»C* 

MfinoO o' &*Hl"^wmp _ _ _ _ _ _ _ 

Wiin l u t l i*, io» M»l l l i n n W * »nd 

T im r 
V f * " ' o - i ' 

l<3 C«'VOv<U'H« 

1 t«l 

REMARKS 

TT 
_ _ . 

**»T«Od Ol 0I10OV4I. 0 ' l i K l f fvO ( M i f f 

3 

Numw «IVJ i m ol _tn>o<, eo-uirvtn liilio — —, 

Collect *0 OY 5. J — i c_»v_ 
DANIEL S. STEPHENS 

& ASSOCIATES, INC 



WELL SAMPLING FORM 

/»fOff«l " 0 • 

V«mp4f I, 

U/fK- • i 

fcimphn*, mvTtvotf _ &_» 

MtmoO o' CKin inf &4il«</?w —p 

Watar 1 • < • ! _ _ l a _ M * 1 al l l a r l 

M f i u n n g »Ol« t I M P ) 

T i m * 
T imp 

<°C» 
Ve CorkOwcurxi 

ymftm; ' c m REMARKS T imp 

<°C» 
' --lfl 

• 

r i 
TOLM di_nat_ 5 ^ "f" V " ^ _. i m u a — C. _ » 

**-Tt>Ofl Ol dlVOQTVII 01 q l W h — f r O »» |1»r -">«_*— 

Nwmwi m i o< tarnp»? t o n u i n t ' i '>H»0 

DANIEL 8. STEPHENS 
r _ i i _ - M S • S T t , V - u _ r _ . & ASSOPlATP<5 IMr 



WELL SAMPLING FORM 

„ _ » ! _ - _ 

. , o - n H " " ' s J 5 

M t i w u n t » o i - t I M » 1 T » C | * »VV>_.. 

T i m , 
t t * " 0 « 1 1 

T 1 —. 0 
l « C « n « v ( u n < | 

REMARKS T i m , 
t t * " 0 « 1 1 

T 1 —. 0 

IMHO ? I ~ -

I 
1 • 

T O I * OlkC 

M-rnoo o 

*vm—i rem< 

_-

T O I * OlkC 

M-rnoo o 1 d l - O U l Ol « l _ h » _ < l - I I I ) T 

*vm—i rem< 

_-

rv»'l lillvO 

/ 

C o ( l « l M bv ^ . - T O v C t - * — -

DANIEL B. STEPHENS 

& ASSOCIATES, INC 



WELL SAMPLING FORM 

\ 

i_ T\r_>—• < 

fccmphrtf m»Ttvo«* _ 

0 L I van n • • r\ _ t A I IS _ 111> t f ft ft*\ PV* _ C i t l l » n t O ' r* V m p i l n f | ^ ' 9 w ' ' V ' W t rTT t ' ™r ™* V 

M«moo o< «in""<9 {UiU' /^v - '0 

r V i l f f L » ' » t l b - l o w M P I I t l l t n _ 

i t l l » n t O ' r* V m p i l n f | ^ ' 9 w ' ' V ' W t rTT t ' ™r ™* V 

M«moo o< «in""<9 {UiU' /^v - '0 

r V i l f f L » ' » t l b - l o w M P I I t l l t n _ 

T i m r 
v 

p * 
T , - 0 REMARKS 

U t * l ' 0 « l 1 

T , - 0 

' - , . 0 

t P * o - _ t t c v i - » A . - C - t h y A " > t 

1 1 
1 

I 1 1 
1 ! • 

1 

I 
1 • 

Tou* cjivenocn 

b**Tf\04 ol Oivoo%«< of giKftotK m t i ' 

Nwm&ti • rv<3 i n , 0 / u n t p i i e o ~ u irvtri l i l l tO 3 _ ^ __( 

DANIEL B. STEPHENS 
. „ S - _*v_CcJ»V 
C a l t w n I M Sv \ & A S S O C I A T F ? ? . INr. 



WELL SAMPLING FORM 

?ion«« NO 
S i l l . • 

fctmoHt t o u n o " -T~& 61 em s ' L_ 

iVWTN— ConOHiO-l _ _ _ _ _ — — — - _ _ _ — — — — — • — — • - — 

. f i t? L O L L ^ - T T ^ AT* i r 6 - _ r 

_»—iplino, morrvod _ _ _ _ _ _ 

Mtrnod to - u n u i - i w lt»fi-

P u m j l inn o' 00' 1 •" »OPf» «*«» Ol e l | i n t d ' _ _ _>ee S o ? 

M»1*o0 0* t l t i nmc & « i l | ' ^ w m p 

W i n . L,T«i U>fio-> MP I i i m n 

M i i L v ' m i •o in l IMI I "*"*>_- (>t4»*»if_\C 

»f>0 

T i — » O 'MXI ' f l 
l < y " « n i 1 PH 

fcp C«n«wcun«l 

_____ 
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Appendix Js Analytical Chemistry Reports 



Rocky Mounta in 
Analyt ical Laboratory 

RECEIVED JUN 2 2 1989 

4 Enseco 

June 15, 1989 

Mr. Gordon Wassell 
Enron 
2223 Dodge Street 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for four aqueous samples we received at Enseco-
Rocky Mountain Analytical Laboratory on May 10, 1989. 

Included with the report is a quality control summary. Referenced at the 
end of the report are the analytical methodologies used for the various 
analyses performed. 

Please call i f you have any questions. 

Cindy .'Ingram 
Program Administrator Technical Manager 

CI/CDM/lw 
Enclosures 

RMAL #004839 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Rocky Mountain 
Analytical Laboratory 

ANALYTICAL RESULTS /5_„. 
t / S i i - _ 

FOR ' *?~ 

ENRON 

ENSECO-RMAL NO. 004839 

JUNE 15, 1989 

Enseco 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax: 305/431-7171 



Introduction 

This report presents the analytical results as well as supporting 

information to aid in the evaluation and interpretation of the data and is 

arranged in the following order: 

o Sample Description Information 

o Analytical Test Requests 

o Analytical Results 

o Quality Control Report 

o Description of Analytical Methodology 

The reporting limit for bis(2-ethylhexyl)phthalate was raised to 15 ug/L 

from 10 ug/L for the semivolatile analysis due to the concentration of this 

analyte in the method blank. 

Samples 004839-0001 and 0002 had poor recovery for the dibutylchlorendate 

surrogate for the 608 analysis. The Enseco Single Control Sample (SCS) as 

well as the client field blank had acceptable surrogate recoveries. 

These two samples (004839-0001 and 0002) were reprepared and reanalyzed. 

The same sample results and surrogate recoveries were obtained. The 

laboratory logbook noted the formation of emulsions during sample preparation, 

possibly due to the samples matrices. The low surrogate recoveries may be 

attributed to this observation. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 

this project together with the internal laboratory identification number 

assigned for each sample. Each project received at Enseco - RMAL is assigned 

a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of th? 

six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 

(matrix), Date of Sampling ( i f known) and Date of Receipt at the laboratory. 



Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID 

004839-0001-SA 5-1 
004839-0002-SA 5-1A 
004839-0003-SA Field Blank 
004839-0004-SA Trip Blank 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 08 MAY 89 14:20 10 MAY 89 
AQUEOUS 08 MAY 89 14:20 10 MAY 89 
AQUEOUS 08 MAY 89 14:00 10 MAY 89 
AQUEOUS 08 MAY 89 14:00 10 MAY 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Groun Custom 
004839 Code Analysis Description Test? 

0001 A Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 
Alkalinity, Y 

Total/Carbonate/Bicarbonate/Hydroxide Y 
Nitrate, Ion Chromatography N 
Chloride, Ion Chromatography N 
Sulfate, Ion Chromatography N 
Fluoride, Electrode N 
Total Dissolved Solids (TDS) N 
pH N 
ICP Metals (Dissolved) Y 
Arsenic, Furnace AA (Dissolved) N 
Lead, Furnace AA (Dissolved) N 
Selenium, Furnace AA (Dissolved) N 
Thallium, Furnace AA (Dissolved) N 
Mercury, Cold Vapor AA (Dissolved) N 
Prep - Mercury, Cold Vapor AA, (Dissolved) N 

0002 - 0003 B Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 

0004 C Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 



Analytical Results 

The analytical results for this oroject are presented in the following 
data tables. Each data table include; sample identification information, and 
when available and appropriate, dates sampled, received, authorized, prepared 
and analyzed. The authorization data is the date when the project was defined 
by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 

analytical results and the Enseco reporting limit. Reporting limits are 

adjusted to reflect dilution of the sample, when appropriate. Solid and waste 

samples are reported on an "as received" basis, i.e. no correction is made for 

moisture content. All data is "blank corrected", i.e. the level of 

contamination, i f any, found in the laboratory blank is subtracted from the 

analytical result before i t is reported. 

The results from the Standard Enseco QA/QC Program, which generates data 
which are independent o p matrix effects, is provided subsequently. 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-1 
004839-0001-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 1037453 
Sampled: 08 MAY 89 
Prepared: 12 MAY 89 

Received: 10 MAY 89 
Analyzed: 18_A¥-g9\ 

Reporting 
Parameter Result I'-its Limit 

Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride ND ug/L 25 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 
1,2-Dichloroethene 

ug/L 

(cis/trans) ND ug/L 5.0 
Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Trichloroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodichloromethane ND ug/L 5.0 
1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chiorodibromomethane ND ug/L 5.0 
1,1,2-Trichloroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethyl benzene ND ug/L 5.0 

Toluene-d8 101 % _ _ 

4-Bromofluorobenzene 
(BFB) 101 % 

l,2-Dich1oroethane-d4 103 % --

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Monica Brinkman Approved By: Jeff Lowry 



Eiiseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Volatile Organics 

Method 624 

Enron 
5-1A 
004839-0002-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 1037454 
Sampled: 08 MAY 89 
Prepared: 12 MAY 89 

Received: 10 MAY 89 
Analyzed: 18 MAY 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1, 1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toiuene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
l,2-Dichloroethane-d4 

Result Units Limi t 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 25 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

101 % --

99.0 % 
102 % 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Monica Brinkman Approved By: Jeff Lowry 



Ei 1S-V 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Field Blank 
004839-0003-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 1037455 
Sampled: 08 MAY 89 
Prepared: 11 MAY 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chioroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof 

(BFB 
1,2-Dich 

uorobenzene 

oroethane-d4 

Received: 10 MAY 89 
Analyzed: 18 MAY 89 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 25 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

100 % --

100 % 
104 % --

N.D. » Not Detected 
N.A. = Not Applicable 

Reported By: Monica Brinkman Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
Trip Blank 
004839-0004-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 1037456 
Sampled: 08 MAY 89 
Prepared: 11 MAY 89 

Parameter Result Units 

Chloromethane ND ug/L 
Bromomethane ND ug/L 
Vinyl chloride ND ug/L 
Chloroethane ND ug/L 
Methylene chloride ND ug/L 
1,1-Dichloroethene ND ug/L 
1,1-Dichloroethane ND ug/L 
1,2-Dichloroethene 

(cis/trans) ND ug/L 
Chloroform ND ug/L 
1,2-Dichloroethane ND ug/L 
1,1,1-Trichloroethane ND ug/L 
Carbon tetrachloride ND ug/L 
Bromodichloromethane ND ug/L 
1,2-Dichloropropane ND ug/L 
trans-1,3-Dichloropropene ND ug/L 
Trichloroethene ND ug/L 
Chiorodibromomethane ND ug/L 
1,1,2-Trichioroethane ND ug/L 
Benzene ND ug/L 
cis-1,3-Dichloropropene ND ug/L 
2-Chloroethyl vinyl ether ND ug/L 
Bromoform ND ug/L 
1,1,2,2-Tetrachloroethane ND ug/L 
Tetrachloroethene ND ug/L 
Toluene ND ug/L 
Chiorobenzene ND ug/L 
Ethyl benzene ND ug/L 

Toluene-d8 101 % 
4-Bromofluorobenzene 

(BFB] 99.8 % 
1,2-Dichioroethane-d4 104 % 

Received: 10 MAY 89 
Analyzed: 18 MAY 89 

Reporting 
Limit 

10 
10 
10 
10 
25 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

N.D. = Not Detected 
N.A. = Not Appl icable 

Reported By: Monica Brinkman Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-1 
004839-0001-
AQUEOUS 
10 MAY 89 

SA Enseco ID: 1037453 
Sampled: 08 MAY 89 
Prepared: 15 MAY 89 

Received: 10 MAY 89 
Analyzed: 05 JUN 89 

Reporting 
Parameter Result Units Limi t 

Phenol ND ug/L 10 
bis(2-Chloroethyl)ether ND ug/L 10 
2-Chlorophenol ND ug/L 10 
1,3-Dichlorobenzene ND ug/L 10 
1,4-Dichlorobenzene ND ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
bis(2-Chloroisopropyl) 

ug/L 

ether ND ug/L 10 
N-Nitroso-di-

n-propylamine ND ug/L 10 
Hexachloroethane ND ug/L 10 
Nitrobenzene ND ug/L 10 
Isophorone ND ug/L 10 
2-Nitrophenol ND ug/L 10 
2,4-Dimethylphenol ND ug/L 10 
bis(2-Chloroethoxy) 

methane ND ug/L 10 
2,4-Dichlorophenol ND ug/L 10 
1,2,4-Trichlorobenzene ND ug/L 10 
Naphthalene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
4-Chioro-3-methyl phenol ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 10 
2,4,6-Trichlorophenol ND ug/L 10 
2-Chloronaphthalene ND ug/L 10 
Dimethyl phthalate ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acenaphthene ND ug/L 10 
2,4-Dinitrophenol ND ug/L 50 
4TNitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene ND ug/L 10 
Diethyl phthalate ND ug/L 10 
4-Chlorophenyl 

ug/L 

phenyl ether ND ug/L 10 
Fluorene ND ug/L 10 
4,6-Dinitro-

ug/L 

2-methylphenol ND ug/L 50 
1,2-Diphenyl hydrazine ND ug/L 10 
N-Nitrosodiphenyl amine ND ug/L 10 

N.D. = Not Detected 
N.A. = Not Applicable 

(continued on following page) 

Reported By: Bob Martin Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1 
004839-00ni-SA 
AQUEOUS 
10 MAY £9 

Enseco ID: 1037453 
Sampled: 08 MAY 89 
Prepared: 15 MAY 89 

Result Units 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzolk)fluoranthene 
Benzo(a)pyrene 
IndenoH ,2,3-c,d)pyrene 
Dibenz(a.h)anthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Received: 10 MAY 89 
Analyzed: 05 JUN 89 

Reporting 
Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

ND ug/L 15 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

79.0 % 
76.4 % 
83.5 % 
74.0 % 
72.5 % 
77.0 % 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Bob Martin Approved By: Jeff Lowry 



FJ 
Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1A 
004839-0002-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 
Sampled: 
Prepared: 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- 0ichlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl) 

ether 
N-Nitroso-di-

n-propylamine 
HexachIoroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 

methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Trichlorophenol 
2-Chloronaphthatene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-

2-methylphenol 
1,2-Diphenyl hydrazine 
N-Nitrosodiphenylamine 

1037454 
08 MAY 89 Received: 
15 MAY 89 Analyzed: 

Reporti 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 

ND ug/L 50 
ND ug/L 10 
ND ug/L 10 

10 MAY 89 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Bob Martin 

(continued on following page) 

Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1A 
004839-0002-
AQUEOUS 
10 MAY 89 

SA Enseco ID: 1037454 
Sampled: 08 MAY 89 
Prepared: 15 MAY 89 

Result 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzolkjf1uoranthene 
Benzo(a)pyrene 
IndenoH ,2,3-c, d) pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

83.3 
82.6 
92.4 
82.5 
78.5 
82.0 

'.'nits 

Received: 10 MAY 89 
Analyzed: 05 JUN 89 

Reporting 
Limit 

ug/L 10 
ug/L 10 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 20 
ug/L 10 

ug/L 15 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

% 
% 

--

% 
% : : 

% 
% 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Bob Martin Approved By: Jeff Lowry 



Fjiseco 
Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
Field Blank 
004839-0003-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 1037455 
Sampled: 08 MAY 89 
Prepared: 15 MAY 89 

Received: 10 MAY 89 
Analyzed: 05 JUN 89 

Reporting 
Parameter Result Units Limit 

Phenol ND ug/L 10 
bis(2-Chloroethyl)ether ND ug/L 10 
2-Chlorophenol ND ug/L 10 
1,3-Dichlorobenzene ND ug/L 10 
1,4-Dichlorobenzene ND ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
bis(2-Chloroisopropyl) 

ug/L 10 ether ND ug/L 10 
N-Nitroso-di-

n-propylamine ND ug/L 10 
Hexachloroethane ND ug/L 10 
Nitrobenzene ND ug/L 10 
Isophorone ND ug/L 10 
2-Nitrophenol ND ug/L 10 
2,4-Dimethylphenol ND ug/L 10 
bis(2-Chloroethoxy) 

ug/L 10 methane ND ug/L 10 
2,4-Dichlorophenol ND ug/L 10 
1,2,4-Trichlorobenzene ND ug/L 10 
Naphthalene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
4-Chloro-3-methyl phenol ND ug/L 10 
Hexachlorocyclopentadi ene ND ug/L 10 
2,4,6-Trichlorophenol ND ug/L 10 
2-Chloronaphtha1ene ND ug/L 10 
Dimethyl phthalate ND ug/L 10 
Acenapnthylene ND ug/L 10 
Acenaphthene ND ug/L 10 
2,4-Dinitrophenol ND ug/L 50 
4-Nitrophenol NO ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene ND ug/L • 10 
Diethyl phthalate ND ug/L 10 
4-Chlorophenyl 

phenyl ether ND ug/L 10 
Fluorene ND ug/L 10 
4,6-Dinitro-

2-methylphenol ND ug/L 50 
1,2-Diphenyl hydrazine ND ug/L 10 
N-Nitrosodiphenylamine ND ug/L 10 

(continued on following page) 

Reported By: Bob Martin Approved By: Jeff Lowry 

N.D 
N.A 

Not Detected 
Not Applicable 



Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: Enron 
Client ID: Field Blank 
Lab ID: 004839-0003-SA Enseco ID: 1037455 
Matrix: AQUEOUS Sampled: 08 MAY 89 Received: 10 MAY 89 
Authorized: 10 MAY 89 Prepared: 15 MAY 89 Analyzed: 05 JUN 89 

Reporting 
Parameter Result Units Limit 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indenofl,2,3-c,d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

ND ug/L 15 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

73.1 % 
71.9 ' % --

74.0 % 
72.5 % 
69.0 % 
69.5 % 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Bob Martin Approved By: Jeff Lowry 



E jiseco 
Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1 
004839-0001-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 1037453 
Sampled: 08 MAY 89 
Prepared: 12 MAY 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldr in 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-D0T 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
iToxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Dibutylchlorendate 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

19.4 % 

Received: 10 MAY 89 
Analyzed: 27 MAY 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Huison Chang Approved By: Kim Zilis 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
t*h ID: 
Matrix: 
Authorized: 

"arameter 

Enron 
5-1A 
004839-0002-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 1037454 
Sampled: 08 MAY 89 
Prepared: 12 MAY 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Dibutylchlorendate 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

2.00 % 

Received: 10 MAY 89 
Analyzed: 27 MAY 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 

.50 

.50 

.0 

.0 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Huison Chang Approved By: Kim Zilis 



Ii: uiseco 
Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Field Blank 
0048JP-0003-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 
Sampled: 
Prepared: 

1037455 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DOT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
fcloxaphene 
'Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Dibutylchlorendate 

08 MAY 89 Received: 10 
12 MAY 89 Analyzed: 27 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

88.5 % 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Huison Chang Approved By: Kim Zilis 



General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1 
004839-0001-SA 
AQUEOUS 
10 MAY 89 

Enseco ID: 
Sampled: 
Prepared: 

1037453 
08 MAY 89 
See Below 

Received: 
Analyzed: 

Result Units 
Reporting Analytical 
Lim"." Method 

10 MAY 89 
See Below 

Prepared Analyzed 
Date Date 

Alkalinity, Bicarb, as 
CaC03 at pH 4.5 

Alkalinity, Carb. as 
CaC03 at pH 8.3 

Chloride 
Fluoride 
Nitrate as N 
PH 
Sulfate 
Total Dissolved Solids 

201 mg/L 5 310.1 NA 10 MAY 89 

28 mg/L 5 310.1 NA 10 MAY 89 
19 mg/L 3 300.0 NA 11 MAY 89 
0.4 mg/L 0.1 340.2 NA 23 MAY 89 
0.9 mg/L 0.1 300.0 NA 11 MAY 89 
8.7 units 0.01 150.1 NA 10 MAY 89 
48 mg/L 5 300.0 NA 11 MAY 89 
392 mg/L 10 160.1 NA 11 MAY 89 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Janice Collins Approved By: Toni Stovall 



Metals 

Dissolved Metals 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-1 
004839-0001-SA 
AQUEOUS 
10 MAY 89 

Parameter 

Antimony 
Arsenic 
Barium 
Beryl 1ium 
Boron 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum . 
Nickel 
Potassium 
Seieni um 
Silica as Si02 
Silver 
Sodium 
Strontium 
Thai!ium 
Zinc 

Enseco ID: 
Sampled: 
Prepared: 

Result Units 

.006 

19 

.8 

ND 
ND 
0. 
ND 
0. 
ND 
0. 
ND 
ND 
ND 
0.004 
ND 
0.005 
ND 
ND 
ND 
ND 
0.008 
9.1 
ND 
152 
0.02 
ND 
0.03 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1037453 
08 MAY 89 
See Below 

Received: 10 MAY 89 
Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Limit Method Date Date 

0.05 200.7 NA 20 MAY 89 
0.003 206.2 NA 02 JUN 89 
0.005 200.7 NA 20 MAY S9 
0.001 200.7 NA 20 MAY 89 
0.01 200.7 NA 20 MAY 89 
0.005 200.7 NA . 20 MAY 89 
0.1 200.7 NA 20 MAY 89 
0.01 200.7 NA 20 MAY 89 
0.006 200.7 NA 20 MAY 39 
0.05 200.7 NA 20 MAY 89 
0.002 239.2 NA 18 MAY 39 
0.1 200.7 NA 20 MAY 39 
0.005 200.7 NA 20 MAY 39 
0.0001 245.1 11 MAY 89 15 MAY SS 
0.02 200.7 NA 20 MAY 39 
0.04 200.7 NA 20 MAY 39 
5 200.7 NA 20 MAY 39 
0.002 270.2 NA 07 JUH 39 
0.1 200.7 NA 20 MAY 39 
0.005 200.7 NA 20 MAY 89 
0.05 200.7 NA 20 MAY 89 
0.02 200.7 NA 20 MAY 89 
0.004 279.2 NA 18 MAY 89 
0.01 200.7 NA 20 MAY 89 

N.D. = Not Detected 
N.A. = Not Applicable 

Reported By: Bryan Anderson Approved By: Tammy Bailey 



Quality Control Results 

The Enseco laboratories operate under a vigorous QA/QC program designed to 

ensure the generation of scientifically valid, legally defensible data by 

monitoring every aspect of laboratory operations. Routine QA/QC procedures 

include the use of approved methodologies, independent verification of 

analytical standards, use of duplicate Laboratory Control Samples to assess 

the precision and accuracy of the methodology on a routine basis, and a 

rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 

certifications from both state and federal governmental agencies which require 

frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 

Laboratory is certified by the EPA under the EPA/CLP program for both Organic 

and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 

Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 

and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 

generation of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method 

using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a stancard set of reportables which assures the client 

of the quality of his data. 



The Enseco QC program is based upon monitoring the precision and accuracy 

of an analytical method by analyzing a set of duplicate Laboratory Control 

Samples (LCS) at frequent, well-defined intervals. An LCS is a well-

characterized matrix which is spiked with target compounds at 5-100 times the 

reporting limit, depending upon the methodology being monitored. The purpose 

of the LCS is not to duplicate the sample matrix, but rather to provide an 

interference-free, homogeneous matrix from which to gather data to establish 

control limits. These limits are used to determine whether data generated by 

the laboratory on any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 

historical percent recovery +/- 3 standard deviation units. Control limits 

for precision (relative percent difference) range from 0 (identical duplicate 

LCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrov. based on the 

consistency of the matrix being monitored and are updated on a quarterly 

basi s. 

For Organic analyses an additional control measure is taken in the form of 

a Surrogate Control Sample (SCS). The SCS is a control sample spiked with 

surrogate standards which is analyzed with every analytical lot. The recovery 

of the SCS is charted in exactly the same manner as described for the LCS, and 

provides a daily check on the performance of the method. 

Accuracy for LCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = x 100 

Actual Concentration 

Precision for LCS is measured by Relative Percent Difference (RPD). 

Measured Concentration LCS1 - Measured Concentration LCS2 
RPD = 

(Measured Concentration LCS1 + Measured Concentration LCS2)/2 



All samples analyzed concurrently by the same test are assigned the same 

QC lot number. Projects which contain numerous samples, analyzed over several 

days, may have multiple QC lot numbers associated with each test. The QC 

information which follows includes a listing of the QC lot numbers associated 

with each of the samples reported, LCS and SCS (where applicable) recoveries 

from the QC lots associated with the samples, and control limits for these 

lots. The QC data is reported by test code, in the order that the tests are 

reported in the analytical results section of this report. The test codes 

assigned are defined in Section VI., Analytical Methodology. 



^to)C LOT ASSIGNMENT REPORT 
^^/olatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

004839-0001-SA AQUEOUS 624-A 17 MAY 89-Z 18 MAY 89-Z 
004839-0002-SA AQUEOUS 624-A 17 MAY 89-Z 18 MAY 89-Z 
004839-0003-SA AQUEOUS 624-A 17 MAY 89-Z 18 MAY 89-Z 
004839-0004-SA AQUEOUS 624-A 17 MAY 89-Z 18 MAY 89-Z 



____,DUPLICATE CONTROL SAMPLE REPORT 
^ V o l a t i l e Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 17 MAY 89-Z 
Concentration Units: ug/L 

1,1-Dichloroethene 50 41 .9 41 6 41 8 84 61- 145 0 7 14 
Trichloroethene 50 56 .1 60 1 58 1 116 71--120 6 9 14 
Benzene 50 54 9 59 0 57 0 114 76-•127 7 2 11 
Toiuene 50 52 9 52 1 52 5 105 76- 125 1 5 13 
Chlorobenzene 50 53 9 53 2 53 6 107 75--130 1 3 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Enseco 

INGLE CONTROL SAMPLE REPORT 
olatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 17 MAY 89-Z QC Run: '8 MAY 89-Z 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 48.3 97 76-114 
4-Bromof1uorobenzene 
(BFB) 50.0 51.5 103 86-115 

Toluene-d8 50.0 49.9 100 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results, 



•
METHOD BLANK REPORT 
Volatile Organics by GC/MS 

Analyte Result Units 
Reporting 

Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 17 MAY 89-Z QC Run: 18 MAY 89-Z 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 

(cis/trans) ND 
Chloroform ND 
1,2-Dichloroethane ND 
1,1,1-Trichioroethane ND 
Carbon tetrachloride ND 
Bromodichloromethane ND 
1,2-Dichloropropane ND 
trans-1,3-Dichloropropene ND 
(Trichloroethene ND 
•hiorodi bromomethane ND 
^,1,2-Trichioroethane ND 
Benzene ND 
cis-l,3-Dichloropropene ND 
2-Chloroethyl vinyl ether ND 
Bromoform ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
Chlorobenzene ND 
Ethyl benzene ND 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 17 MAY 89-Z QC Run: 18 MAY 89-Z 

Chioromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
10 
10 
5.0 
5.0 
5.0 



•

METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 

Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 17 MAY 89-Z QC Run: 18 MAY 89-Z 

1,2-Dichloroethene 
(ci s/trans) 

Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
~tetrachl oroethene 
"oluene 
"Chlorobenzene 
Ethyl benzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 17 MAY 89-Z 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichioroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichioroethane 
Carbon tetrachloride 
Bromodichioromethane 

QC Run: 18 MAY 89-Z 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



_̂ METHOD BLANK REPORT 
^ V o l a t i l e Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 17 MAY 89-Z QC Run: 18 MAY 89-Z 

1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chiorodibromomethane ND ug/L 5.0 
1,1,2-Trichloroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethyl benzene ND ug/L 5.0 



•QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

i .1 iSt 

Laboratory 
Sample Number 

004839-0001-SA 
004839-0002-SA 
004839-0003-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

625-A 
625-A 
625-A 

QC Lot Number 
(DCS) 

15 MAY 89-A 
15 MAY 89-A 
15 MAY 89-A 

QC Run Number 
(SCS/BLANK) 

15 MAY 89-A 
15 MAY 89-A 
15 MAY 89-A 



•
DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 15 MAY 89-A 
Concentration Units: ug/L 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-
n-propylamine 

1,2,4-Trichlorobenzene 
4-Chloro-3-methyl phenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

100 71.7 63.6 67 .6 68 12- 89 12 42 
100 75.8 69.5 72 6 73 27-123 8.7 40 
50 33.0 30.6 31 8 64 36- 97 7.5 28 

50 35.1 31.1 33 1 66 41-116 12 38 
50 35.2 34.1 34 6 69 39- 98 3.2 23 
100 77.4 72.6 75 0 75 23- 97 6.4 42 
50 37.2 34.8 36 0 72 46-118 6.7 31 
100 30.6 24.4 27 5 28 10- 80 23 50 
50 33.3 31.9 32 6 66 24- 96 4.3 33 
100 38.7 42.3 40 5 41 9-103 8.9 50 
50 41.2 38.4 39 8 80 26-127 7.0 31 

Calculations are performed before rounding to avoid round-off errors in calculated results, 



•

SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 625-K 
Matrix: AQUEOUS 
QC Lot: 15 M,V 89-A QC Run: 15 MAY 89-A 
Concentration Units: ug/L 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
2-Fluorophenol 
Phenol-d5 
2,4,6-Tribromophenol 

Calculations are performed before rounding to avoid round-off errors in calculated results 

100 60.5 60 35-114 
100 54.8 55 43-116 
100 58.6 59 33-141 
200 117 58 21-100 
200 123 62 10- 94 
200 112 56 10-123 



•
flETHOD BLANK REPORT 
Semivolatile Organics by GC/MS 

Analyte 

Test: 625-PP-A 
Matrix: AQUEOUS 

QC Lot: 15 MAY 89-A QC Run- 15 MAY 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl) 
ether 

N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 

^^methane 
^B4-Dichlorophenol 
^T, 2,4-Tri chlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chioro-3-methyl phenol 
Hexachlorocyclopentad i ene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 
phenyl ether 

Fluorene 
4,6-Dinitro-
2-methylphenol 

1,2-Diphenylhydrazine 
N-Ni trosodi phenyl ami ne 
4-Bromophenyl 
phenyl ether 

Reporting 
Result Units Limit 

89-A 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

NO ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 

ND ug/L 50 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 



•
METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 15 MAY 89-A QC Run: 15 MAY 89-A 

Hexachlorobenzene ND ug/L 10 
Pentachlorophenol ND ug/L 50 
Phenanthrene ND ug/L 10 
Anthracene ND ug/L 10 
Di-n-butyl phthalate ND ug/L 10 
Fluoranthene ND ug/L 10 
Pyrene ND ug/L 10 
Butyl benzyl phthalate ND ug/L 10 
3,3'-Dichlorobenzidine ND ug/L 20 
Benzo(a)anthracene ND ug/L 10 
bis(2-Ethylhexyl) 
phthalate 13 ug/L 10 

Chrysene ND ug/L 10 
Di-n-octyl phthalate ND ug/L 10 
Benzo(blfluoranthene ND ug/L 10 
Benzo(k)fluoranthene ND ug/L 10 
"enzo(a)pyrene ND ug/L 10 
yideno(l,2,3-c,d)pyrene ND ug/L 10 
ibenz(a,h)anthracene ND ug/L 10 

Benzo(g,h,i)perylene ND ug/L 10 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 15 MAY 89-A QC Run: 15 MAY 89-A 

Phenol ND ug/L 10 
bis(2-Chloroethyl)ether ND ug/L 10 
2-Chlorophenol ND ug/L 10 
1.3- Dichlorobenzene ND ug/L 10 
1.4- Dichlorobenzene ND ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
bis(2-Chloroisopropyl) 
ether ND ug/L 10 

N-Nitroso-di-
n-propylamine ND ug/L 10 

Hexachloroethane ND ug/L 10 
Nitrobenzene ND ug/L 10 
Isophorone ND ug/L 10 
2-Nitrophenol ND ug/L 10 
2,4-Dimethylphenol ND ug/L 10 



•

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 15 MAY 89-A QC Run: 15 MAY 89-A 

bis(2-Chloroethoxy) 
methane ND ug/L 10 

2,4-Dichlorophenol ND ug/L 10 
1,2,4-Trichlorobenzene ND ug/L 10 
Naphthalene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
4-Chloro-3-methylphenol ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 10 
2,4,6-Trichlorophenol ND ug/L lu 
2-Chloronaphthalene ND ug/L 10 
Dimethyl phthalate ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acenaphthene ND ug/L 10 
2,4-Dinitrophenol ND ug/L 50 
4-Nitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene ND ug/L 10 
jethyl phthalate ND ug/L 10 
Chlorophenyl 
phenyl ether ND ug/L 10 

Fluorene ND ug/L 10 
4,6-Dinitro-
2-methyl phenol ND ug/L 50 

1,2-Diphenylhydrazine ND ug/L 10 
N-Nitrosodiphenylamine ND ug/L 10 
4-Bromophenyl 
phenyl ether ND ug/L 10 

Hexachlorobenzene ND ug/L 10 
Pentachlorophenol ND ug/L 50 
Phenanthrene ND ug/L 10 
Anthracene ND ug/L 10 
Di-n-butyl phthalate ND ug/L 10 
Fluoranthene ND ug/L 10 
Pyrene ND ug/L 10 
Butyl benzyl phthalate ND ug/L 10 
3,3'-Dichlorobenzidine ND ug/L 20 
Benzo(a)anthracene ND ug/L 10 
bis(2-Ethylhexyl) 
phthalate 13 ug/L 10 

Chrysene ND ug/L 10 
Di-n-octyl phtnalate ND . ug/L 10 



•
METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reportin 
Analyte Result Units Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 15 MAY 89-A QC Run: 15 MAY 89-A 

Benzo(b)fluoranthene ND ug/L 10 
Benzofkjfluoranthene ND ug/L 10 
Benzo(a)pyrene ND ug/L 10 
Indeno(1,2,3-c,d)pyrene ND ug/L 10 
Dibenz(a,h)anthracene ND ug/L 10 
Benzo(g,h,i)perylene ND ug/L 10 



: En-

Z LOT ASSIGNMENT REPORT 
oemivolatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

004839-0001-SA AQUEOUS 608-A 04 MAY 89-A 12 MAY 89-A 
004839-0002-SA AQUEOUS 608-A 04 MAY 89-A 12 MAY 89-A 
004839-0003-SA AQUEOUS 608-A 04 MAY 89-A 12 MAY 89-A 



UPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

In,... 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 04 MAY 89-A 
Concentration Units: ug/L 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

0.2 0.131 0.129 0.130 65 56-123 1 5 15 
0.2 0.152 0.155 0.154 77 40-131 2 0 20 
0.2 0.111 0.116 0.114 57 40-120 4 4 22 
0.5 0.355 0.351 0.353 71 52-126 1 1 18 
0.5 0.409 0.391 0.400 80 56-121 4 5 21 
0.5 0.341 0.333 0.337 68 38-127 2 4 27 

Calculations are performed before rounding to avoid round-off errors in calculated result: 



(SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 0C8-A 
Matrix: AQUEOUS 
QC Lot: 0* MAY 89-A QC Run: 12 MAY 89-A 
Concentration Units: ug/L 

Dibutylchlorendate 1.00 0.885 88 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results 



•METHOD BLANK REPORT 

Semivolatile Organics by GC 

Reporting 
Analyte Result Units Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 MAY 89-A QC Run: 12 MAY 89-A 

ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.50 
ug/L 0.50 
ug/L 1.0 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 1.0 
ug/L 1.0 

alpha-BHC ND 
beta-BHC ND 
delta-BHC NQ 
gamma-BHC (Lindane) ND 
Heptachlor ND 
Aldrin ND 
Heptachlor epoxide ND 
Endosulfan I ND 
Dieldrin ND 
4,4'-DDE ND 
Endrin ND 
Endosulfan I I ND 
4,4'-DDD ND 
Endosulfan sulfate ND 
4,4'-DDT ND 
Endrin aldehyde ND 
alpha-Chlordane ND 
|amma-Chlordane ND 
Toxaphene ND 
Aroclor-1016 ND 
Aroclor-1221 ND 
Aroclor-1232 ND 
Aroclor-1242 ND 
Aroclor-1248 ND 
Aroclor-1254 ND 
Aroclor-1260 ND 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 MAY 89-A QC Run: 12 MAY 89-A 

alpha-BHC ND 
beta-BHC ND 
delta-BHC ND 
gamma-BHC (Lindane) ND 
Heptachlor ND 
Aldrin ND 
Heptachlor epoxide ND 
Endosulfan I ND 
Dieldrin ND 

ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.10 



• nETHOD BLANK REPORT 
Semivolatile Organics by GC (cont.) 

Analyte 

Reporting 
ResuU Units Limit 

Test: 608-PP-A 

T l « \ 5SUMAYS89-A QC Run: 12 MAY 89-A 

NO ug/L o.io 

n . an sul fate Ng ug/L 0.10 

EndVin^Ildehyde ND ug/L 0.10 
alpha-Chlordane ND ug/ 0 0 
gamma-Chlordane uy/L 
foxaphene ™ g/ 
Aroc or- 016 ™ ug/L 0.50 
f o c or- 221 ™ ^ 0 > 5 0 

Aroc or- 232 ™ ug/L 0.50 
Aroclor-1242 '™ 0 5 0 

Aroclor-1248 ND ug/L o.su 
Aroclor-1254 ND ug/L .u 
Jiroclor-1260 N D U 9 / L i , u 



QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix QC Category (DCS) 

004839-0001-SA AQUEOUS ICP-AD 20 MAY 89-C 
004839-0001-SA AQUEOUS AS-FAA-AD 02 JUN 89-A 
004839-0001-SA AQUEOUS PB-FAA-AD 18 MAY 89-C 
004839-0001-SA AQUEOUS SE-FAA-AD 07 JUN 89-A 
004839-0001-SA AQUEOUS TL-FAA-AD 18 MAY 89-D 
004839-0001-SA AQUEOUS HG-CVAA-AT 15 MAY 89-A 



(DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Ac.'iracy 
Averacji •'%) 
DCS Limits 

Preci sion 
(RPD) 
DCS Limit 

Category: ICP-AD 
Matrix: AQUEOUS 
QC Lot: 20 MAY 89-C 
Concentration Units: mg/L 

Aluminum 2.0 1.97 1.97 1.97 98 75-125 0.0 20 
Antimony 0.5 0.50 0.49 0.50 99 75-125 2.0 20 
Arsenic 2.0 1.89 1.91 1.90 95 75-125 1.1 ?0 
Barium 2.0 2.02 2.02 2.02 101 75-125 0.0 20 
Beryl 1ium 0.05 0.050 0.050 0.050 100 75-125 0.0 20 
Cadmium 0.05 0.059 0.060 0.060 119 75-125 1.7 20 
Calcium 100 99.0 99.2 99.1 99 75-125 0.2 20 
Chromium 0.2 0.20 0.20 0.20 100 75-125 0.0 20 
Cobalt 0.5 0.47 0.48 0.48 95 75-125 2.1 20 
Copper 0.25 0.25 0.25 0.25 100 75-125 0.0 20 
Iron 1.0 1.00 1.00 1.00 100 75-125 0.0 20 
Lead 0.5 0.49 0.50 0.50 99 75-125 2.0 20 
Magnesium 50 48.7 48.9 43.8 98 75-125 0.4 20 
Manganese 0.5 0.49 0.50 0.50 99 75-125 2.0 20 

^^Nickel 
^B>otassium 
^^Se len ium 

0.5 0.49 0.49 0.49 98 75-125 0.0 20 ^^Nickel 
^B>otassium 
^^Se len ium 

100 96.1 96.2 9H.2 96 75-125 0.1 20 
^^Nickel 
^B>otassium 
^^Se len ium 0 NA NA NC NC 75-125 NC 20 

Silver 0.05 0.046 0.048 0.047 94 75-125 4.3 20 
Sodium 100 97.9 98.3 98.1 98 75-125 0.4 20 
Thai 1ium 0 NA NA NC NC 75-125 NC 20 
Tin 0.4 0.38 0.40 0.39 98 75-125 5.1 20 
Vanadium 0.5 0.50 0.51 0.50 101 75-125 2.0 20 
Zinc 0.5 0.48 0.48 0.48 96 75-125 0.0 20 

Category: AS-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 02 JUN 89-A 
Concentration Units: mg/L 

Arsenic 0.04 0.047 0.047 0.047 118 75-125 0.0 20 

Category: PB-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 18 MAY 89-C 
Concentration Units: mg/L 

Lead 0.02 0.020 0.021 0.021 103 75-125 3.9 20 

r 

ND = Not detected. 
NC = Not calculated; see discussion. 
A = Not applicable. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Analyte 
Concentration Accuracy Prec.-ion 

Spiked Measured Average(%) (RPD) 
DCS1 DCS2 AVG DCS Limits DCS Limit 

Category: SE-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 07 JUN 89-A 
Concentration Units: mg/L 

Selenium 0.01 0.012 0.011 0.012 115 75-125 8.7 20 

Category: TL-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 18 MAY 89-D 
Concentration Units: mg/L 

Thai 1ium 0.05 0.047 0.047 0.047 94 75-125 0.0 20 

Category: HG-CVAA-AT 
Matrix: AQUEOUS 
QC Lot: 15 MAY 89-A 
|Concentration Units: mg/L 

Mercury 0.0010 0.00112 0.00115 0.00114 114 73-125 2.6 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number 

004839 
004839 
004839 
004835 
004839 
004839 
004839 

•0001-SA 
•0001-SA 
•0001-SA 
•0001-SA 
•0001-SA 
•0001-SA 
•0001-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

ALK-A 
N03-A 
CL-A 
S04-A 
F-A 
TDS-S 
PH-A 

QC Lot Number 
(DCS) 

10 MAY 89-A 
11 MAY 89-B 
11 MAY 89-A 
11 MAY 89-A 
23 MAY 89-A 
11 MAY 89-A 
10 MAY 89-A 



(DUPLICATE CONTROL SAMPLE REPORT 

Wet Chemistry Analysis and Preparation 

Analyte 
Concentration 

Spiked Measured 
DCS1 DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: ALK-A 
Matrix: AQUEOUS 
QC Lot: 10 MAY 89-A 
Concentration Units: mg/L 

Alkalinity, Total as 
CaC03 at pH 4.5 151 145 145 145 96 90-110 0.0 10 

Category: N03-A 
Matrix: AQUEOUS 
QC Lot: 11 MAY 89-B 
Concentration Units: 

Nitrate as N 

mg/L 

20 19.3 19.2 19.2 96 91-109 0.5 10 

m 
Category: CL-A 
Matrix: AQUEOUS 
C Lot: 11 MAY 89-A 
oncentration Units: mg/L 

Chloride 100 102 103 102 103 92-108 1.0 10 

Category: S04-A 
Matrix: AQUEOUS 
QC Lot: 11 MAY 89-A 
Concentration Units: mg/L 

Sulfate 200 208 206 207 104 93-107 1.0 15 

Category: F-A 
Matrix: AQUEOUS 
QC Lot: 23 MAY 89-A 
Concentration Units: 

Fluoride 

mg/L 

11.9 12.0 12.0 12.0 101 88-112 0.0 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



1.1 lsr^ 

UPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation (cont.) 

Analyte 
Concentration Accuracy Precision 

Spiked Measured Average(%) (RPD) 
DCS1 DCS2 AVG DCS Limits DCS Limit 

Category: TDS-S 
Matrix: AQUEOUS 
QC Lot: 11 MAY 89-A 
Concentration Units: mg/L 

Total Dissolved Solids 1070 1000 1030 1020 95 90-110 2.8 10 

Category: PH-A 
Matrix: AQUEOUS 
QC Lot: 10 MAY 89-A 
Concentration Units: units 

pH 9.1 9.01 9.02 9.02 99 98-102 0.1 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Analytical Methodology 

Enseco - Rocky Mountain Analytical Laboratory performs analytical services 
according to methods approved by Eh", and other regulatory agencies, whenever 
possible. 

Methods for metals and organic compounds are primarily derived from three 
sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority 
pollutants, 2) the methods published in SW-846 and 3) methods developed by the 
EPA-EMSL/LV for Superfund investigations, as well as several documents 
published by the EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984 
and 1985. These methods all use the same generic technology as summarized 
below: 

o Metals: acid cigestion followed by analyses by ICP supported by 
graphite furnace AA 

o Volatile Orgarics: purge and trap GC/MS or purge and trap GC with a 
selective detector. 

o Semivolatile (base/neutral and acid) organics: solvent extraction 
followed by capillary column GC/MS, and 

o Pesticides/Herbicides: solvent extraction, followed by gas 
chromatography. 

Exact method references are provided in the Analytical Methodology Tables. 



Lnstv 

ANALYTICAL METHODOLOGY - ORGANIC TESTS 

Test Description 

VOA Volatile Organics 
BNA Semivolatile Organics 
DXN Dioxin 

601 Halogenated Volatile Organics 
THM Trihalomethanes 
602 Aromatic Volatile Organics 
OCP Organochlorine Pesticides 
OPP Organophosphate Pesticides 
619 Triazine Pesticides 
LC CARB Carbamate and Urea Pesticides 
PCB PCB's 
HRB Phenoxyacid Herbicides 
603 Acrolein & Acrylonitrile 
04 Phenols 
5 Benzidines 
06 Phthalate Esters 
607 Nitrosamines 
609 Nitroaromatics & Cyclic Ketones 
PNA Polynuclear Aromatic Hydrocarbons 
611 Haloethers 
612 Chlorinated Hydrocarbons 
GD FID Hydrocarbon Scan 
GC BPD Boiling Point Determination 

^ 0 

^ 0 

Methodology 

Purge & Trap, GC/MS 
Extraction, GC/MS 
Extraction, GC/MS 

Reference 

Purge & 
Purge & 
Purge & 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Purge & 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 

Trap GC/Hall 
Trap GC/Hall 
Trap GC/PID 
on, GC/ECD 
on, GC/FPD 
on, GC/NPD 
on, HPLC 
on, GC/ECD 
on, GC/ECD 
Trap GC/FID 
on, GC/FID 
on, HPLC 
on, GC/FID 
on, GC/NPD 
on, GC/NPD 
on, HPLC 
on, GC/ECD 
on, GC/ECD 
on, GC/FID 
on, GC/FID 

624 ( 1) /8240(2) 
625 ( l j /8270(2) 
613( 1) /8280(2) 

601 ( 1] /8010(2) 
601 ( 1] /8010(2) 
6021 i; /8020(2) 
608 ;r /8080(2) 614 [i' /8140(2) 
619 ' i ; 
632 r 608 V /8080(2) 
615 ;i 1/8150(2) 
603 ;i 1/8030(2) 
604 [i /8040(2) 
605 [i> 1/8050(2) 
606 [V /8060(2) 
607 
609 'X /8090(2) 
610 ;i 78310(2) 
611 [i 
612 [i i/8120(2) 
D3328-78(3) 
D2887-84(4) 

References 

>1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136) 

2) SW-846, 2nd Edition, 1984. 
(3) "Annual Book of ASTM Standards", Volume 11.01, 1985. 
(4) "Annual Book of ASTM Standards", Volume 05.02, 1984. 



Test 

ICP 
FSB 
FAS 
FCD 
FPB 
FSE 
FAG 
FTL 
CVHG 
CR + 6 
IC CL 
BURCL 
METF 
IC S04 
SPES04 
METALK 
METACK 
TECNOXT 
METPH 
CELSP 

_BALTDS 
^fc\LTSS 
^BALTS 
BALTVS 
TECO P 
TECT P 
ICP 
ICP 
SPESI02 
METBOD 
METCOD 
TOCTOC 
METNH3 
TECNH3 
METTKN 
TECTKN 
TOXTOX 
TONOl 
BAL O&G 

IR AO&G 
TECCN F 

TECCN W 
TECCN T 
STEPHEN 
COLIF F 

^pDLIF T 

ANALYTICAL METHODOLOGY - INORGANIC TESTS 

Description Methodology Reference 

Trace Metals ICP Emission Spectroscopy 2u0.7(l)/6010(2) 
Antimony Furnace Atomic Absorption 204.2(1)/7041(2) 
Arsenic Furnace Atomic Absorption ;06.2(l)/7060(2) 
Cadmium Furnace Atomic Absorption 213.2(1)/7131(2) 
Lead Furnace Atomic Absorption- 239.2(1)/7421(2) 
Selenium Furnace Atomic Absorption 270.2(l)/7740(2) 
Silver Furnace Atomic Absorption 272.2(1)/7761(2) 
Thai 1ium Furnace Atomic Absorption 279.2(0/7841(2) 
Mercury Cold Vapor Atomic 245.1(0/7471(2) 
Chromium (VI) Colorimetric 312B(3) 
Chloride Ion Chromatography 300.0(1) 
Chloride Manual Titrimetric 325.3(1) 
Fluoride Electrode 340.2(1) 
Sulfate IC 300.0(1) 
Sulfate Manual Turbidimetric 375.4(1) 
Alkalinity, Total Titrimetric 310.1(1) 
Alkalinity, Forms Titrimetric 403(3) 
Nitrate+Nitrite as N Cd Reduction Colorimetric 353.2(1) 
PH Meter 150.1(0/9045(2) 
Specific Conductance @ 25°C Bridge 120.1(1) 
Total Dissolved Solids Gravimetric, 180°C 160.1(1) 
Total Suspended Solids Gravimetric, 105°C 160.2(1) 
Total Solids Gravimetric, 105°C 

Gravimetric, 550°C 
160.3(1) 

Total Volatile Solids 
Gravimetric, 105°C 
Gravimetric, 550°C 160.4(1) 

Ortho-Phosphate as P Two Reagent Colorimetric 365.3(1) 
Total Phosphorus as P Digestion-Colorimetric 365.3(1) 
Total Phosphorus as P Digestion-ICP/AES 200.7(1) 
Silica as Si02 ICP/AES 200.7(1) 
Silica as SiO2 Colorimetric 370.1(1) 
Biochemical Oxygen Demand Dilution Bottle-D.O. probe 405.1(1) 
Chemical Oxygen Demand Micro Colorimetric 410.4(1) 
Total Organic Carbon UV Oxidation-IR 415.2(1) 
Ammonia as N Electrode 350.3(1) 
Ammonia as N Automated Colorimetric 350.1(1) 
Total Kjeldahl Nitrogen as N Digestion-Electrode 351.4(1) 
Total Kjeldahl Nitrogen as N Digestion-Colorimetric 351.2(1) 
Total Organic Halogen Combustion-Titrimetric 9020(2) 
Total Organic Nitrogen Calculation (TKN-NH3) -

Oil and Grease Freon Extraction-
Gravimetric 413.1(1) 

Oil and Grease Freon Extraction-IR 413.2(1) 
Cyanide Amendable to Chlorination-Distillation-

413.2(1) 

Chlorination Colorimetric 335.1(1) 
Weak & Dissolved Cyanide Disti11 ation-Colorimetric 412H(3) 
Total Cyanide Distill ation-Colorimetric 335.2(0/9010(2) 
Phenolics Di sti1lation-Colorimetric 420.1(1) 
Fecal Coliform Membrane Filter 909C(3) 
Total Coliform Membrane Filter 909A(3) 



iseco 
ANALYTICAL METHODOLOGY - INORGANIC TESTS (CONT.) 

Test Description 

IC BR Bromide 
P0TCL2R Residual Chlorine 
NESCOLR Color 
ICPHAR Hardness as CaC03 
TECN02 Nitrite as N 
SPES Sulfide 
BURS03 Sulfite 
SPEMBAS MBAS (Surfactants) 
SPETURB Turbidity 

Methodology 

Ion Chromatography 
Amperometric 
Pt-Co Colorimetric 
Calculation 
Colorimetric 
Colorimetric 
Titrimetric 
Colorimetric 
Turbidimeter 

Reference 

300.0(1) 
330.2(1) 
110.2(1) 
200.7(1)/314A(3) 
354.1(1) 
376.2(l)/9030(2) 
377.1(1) 
425.1(1) 
180.1(1) 

Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 
Uranium 

Proportional Counter 
Proportional Counter 
Separation - Counter 
Separation - Counter 
Fluorimetric 

703(3) 
703(3) 
705(3) 
707(3) 
D2907.75(4) 

References 

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136). 
(2) SW-846, 2nd Edition, 1984. 
(3) "Standard Methods for the Examination of Water and Wastewater", 15th Edition 1980 
(4) "Annual Book of ASTM Standards", Part 31, Water, 1980. 
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Introduction 

This report presents the analytical results as well as supporting 
information to aid in the evaluation and interpretation of the data and is 
arranged in the following order: 

o Sample Description Information 
o Analytical Test Requests 
o Analytical Results 
o Quality Control Report 
o Description of Analytical Methodology 

Consistent with directives in the CLP protocol in SW-846 and other EPA 
methods, all GC/MS analyses were performed so that the maximum concentration 
of sample was analyzed. Some samples required dilutions to avoid saturation 
of the detector, to achieve linearity for a specific target compound or to 
reduce matrix interferences. As stated in Section 7.5.4 of Method 8270, 
7.4.1.16 of Method 8240 and Exhibit E of the CLP protocol these dilutions must 
be performed. The reporting limits for these samples are therefore 
proportionate to the dilution required. Surrogate compounds may not be 
measurable in samples which have been diluted. 

Sample 005102-0003-SA required a dilution for the volatile analysis due to 
non-target compounds. This sample also required a dilution for the 
semivolatile analysis due to non-target compounds. 

The reporting limit for bis(2-ethylhexyl)phthalate for samples 005102-
0001, 0003, and 0004 were raised due to the concentration of this analyte 
found in the method blank. 

Due to matrix interference, the reporting limit for Aroclor 1221 was 
raised for sample 005102-0003 for the pesticide/PCB analysis. 



Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID Matrix 

005102-0001-SA 5-3B AQUEOUS 
005102-0002-SA 5-3BA AQUEOUS 
005102-0003-SA 5-2BB AQUEOUS 
005102-0004-SA Field Blank AQUEOUS 
005102-0005-SA Trip Blank AQUEOUS 
005102-0006-SA Trip Blank AQUEOUS 

Sampled Received 
Date Time Date 

23 MAY 89 11:00 25 MAY 89 
23 MAY 89 11:00 25 MAY 89 
23 MAY 89 15:00 25 MAY 89 
23 MAY 89 12:45 25 MAY 89 
24 MAY 89 07:00 25 MAY 89 
24 MAY 89 07:00 25 MAY 89 



Eiiscco 

ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
005102 Code Analysis Description Test? 

0001 , 0003 A Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 
Alkalinity, Y 

Total/Carbonate/Bicarbonate/Hydroxide Y 
Nitrate, Ion Chromatography N 
Chloride, Ion Chromatography N 
Sulfate, Ion Chromatography N 
Fluoride, Electrode N 
Total Dissolved Solids (TDS) N 
pH N 
ICP Metals (Dissolved) Y 
Arsenic, Furnace AA (Dissolved) N 
Lead, Furnace AA (Dissolved) N 
Selenium, Furnace AA (Dissolved) N 
Thallium, Furnace AA (Dissolved) N 
Mercury, Cold Vapor AA (Dissolved) N 
Prep - Mercury, Cold Vapor AA, (Dissolved) N 

0002 , 0004 B Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 

0005 - 0006 C Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3B 
005102-0001-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039878 
Sampled: 23 MAY 89 Received: 25 MAY 89 
Prepared: 26 MAY 89 Analyzed: 29 MAY 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Di chioropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichioropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
l,2-Dichloroethane-d4 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

102 % 

98.1 % 
103 % 

Reporting 
Limit 

10 
10 
10 
10 
25 
5. 
5. 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Tim Miller Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client 10: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3BA 
005102-0002-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039883 
Sampled: 23 MAY 89 
Prepared: 26 MAY 89 

Received: 25 MAY 89 
Analyzed: 29 MAY 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichioropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromofluorobenzene 

(BFB) 
1,2-Dichioroethane-d4 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 10 
ND ug/L 25 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

103 % --

98.1 % 
105 % 

N.D. - Not Detected 
N.A. » Not Applicable 

Reported By: Tim Miller Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2BB 
005102-0003-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039884 
Sampled: 23 MAY 89 
Prepared: 26 MAY 89 

Received: 25 MAY 89 
Analyzed: 29 MAY 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
- Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichioropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toiuene-d8 
4-Bromofluorobenzene 

(BFB) 
l,2-Dichloroethane-d4 

Reporting 
Result Units Limit 

ND ug/L 400 
ND ug/L 400 
ND ug/L 400 
ND ug/L 400 
ND ug/L 1000 
ND ug/L 200 
ND ug/L 200 

ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 

1800 ug/L 200 
ND ug/L 200 
ND ug/L 400 
ND ug/L 200 
ND ug/L 200 
ND ug/L 200 

2000 ug/L 200 
ND ug/L 200 
ND ug/L 200 

107 % --

102 % 
105 % --

N.D. - Not Detected 
N.A. « Not Applicable 

Reported By: Tim Miller Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Field Blank 
005102-0004-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039886 
Sampled: 23 MAY 89 
Prepared: 26 MAY 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichioroethane 
Carbon tetrachloride 
Bromod i chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichioropropene 
Trichloroethene 
Chi orodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichioropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
l,2-Dichloroethane-d4 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

105 % 

99.4 % 
105 % 

Received: 25 MAY 89 
Analyzed: 29 MAY 89 

Reporting 
Limit 

10 
10 
10 
10 
25 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

N.D. - Not Detected 
N.A. » Not Applicable 

Reported By: Tim Miller Approved By: Jeff Lowry 



~ Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: Enron 
Client ID: Trip Blank 
Lab ID: 
Matrix: 
Authorized 

Parameter 

005102-0005-SA 
AQUEOUS 
25 MAY 89 . 

Enseco ID: 1039889 
Sampled: 24 MAY 89 
Prepared: 26 MAY 89 

Received: 25 MAY 89 
Analyzed: 29 MAY 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Di chioropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tr1chIoroethane 
Benzene 
cis-1,3-Dichioropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof 

(BFB 
1,2-Dich 

uorobenzene 

oroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 25 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

106 % --

97.6 % _ _ 

104 % 

N.D. - Not Detected 
N.A. « Not Applicable 

Reported By: Tim Miller Approved By: Jeff Lowry 



V Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Trip Blank 
005102-0006-
AQUEOUS 
25 MAY 89 

SA Enseco ID: 1039890 
Sampled: 24 MAY 89 
Prepared: 26 MAY 89 

Received: 25 MAY 89 
Analyzed: 29 MAY 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorod i bromomethane. 
1.1.2- Trichioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
1,2-Dichloroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 25 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

104 % --

97.0 % 
102 % --

N.D. - Not Detected 
N.A. » Not Applicable 

Reported By: Tim Miller Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: Enron 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

5-3B 
005102-0001-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039878 
Sampled: 23 MAY 89 
Prepared: 26 MAY 89 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Di chiorobenzene 
bi s(2-Chloroi sopropyl) 

ether 
N-Nitroso-di-

n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 

methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadi ene 
4-Chloro-3-methylphenol 
Hexachlorocvclopentadi ene 
2,4,6-Trichlorophenol 
2-Chloronaphthaiene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-

2-methylphenol 
1,2-Di phenylhydraz i ne 
N-Nitrosodi phenyl ami ne 

Received: 25 MAY 89 
Analyzed: 05 JUN 89 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 

ND ug/L 50 
ND ug/L 10 
ND ug/L 10 

(continued on following page) 

Reported By: Angie Poturalski Approved By: Jeff Lowry 

N.D. - Not Detected 
N.A. - Not Applicable 



A v Eiisccc 
Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3B 
005102-0001-
AQUEOUS 
25 MAY 89 

SA Enseco ID: 1039878 
Sampled: 23 MAY 89 
Prepared: 26 MAY 89 

Result Units 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethvlhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzof b)f1uoranthene 
Benzolk)fluoranthene 
Benzo(a)pyrene 
Indenofi ,2,3-c,d)pyrene 
Di benz(a,h janthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Received: 25 MAY 89 
Analyzed: 05 JUN 89 

Reporting 
Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
NO ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

ND ug/L 40 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 10 

94.6 % _ _ 

79.8 % --
85.9 % 
81.0 % --. 
81.0 % 
74.5 % --

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Angie Poturalski Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3BA 
005102-0002-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039883 
Sampled: 23 MAY 89 
Prepared: 30 MAY 89 

Received: 
Analyzed: 

25 MAY 89 
08 JUN 89 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dich orobenzene 
1.4- Di chiorobenzene 
1,2-Di chiorobenzene 
bis(2-Chloroisopropyl) 

ether 
N-Nitroso-di-

n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 

methane 
2,4-Dichlorophenol 
1,2,4-Tri chiorobenzene 
Naphthalene 
Hexachlorobutadi ene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentad i ene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Ghlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-

2-methylphenol 
1,2-Di phenylnydrazi ne 
N-Nitrosodiphenyl amine 

N.D. 
N.A. 

Not Detected 
Not Applicable 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 

ND ug/L 50 
ND ug/L 10 
ND ug/L 10 

(continued on following page) 

Reported By: Bob Martin Approved By: Jeff Lowry 



Eiiseco 
Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3BA 
005102-0002-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039883 
Sampled: 23 MAY 89 
Prepared: 30 MAY 89 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo k)fluoranthene 
Benzo(a)pyrene 
IndenoU,2,3-c,d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Result Units 

Received: 25 MAY 89 
Analyzed: 08 JUN 89 

Reporting 
Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

13 ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

75.9 % 
77.4 % --

97.2 % --

17.2 % --

58.0 % --

75.0 % --

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Bob Martin Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Name: 
ID: 

Client 
Client 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-2BB 
005102-0003-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 
Sampled: 
Prepared: 

Parameter 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Di chiorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl) 

ether 
N-Nitroso-di-

n-propyl amine 
HexachIoroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 

methane 
2,4-Dichlorophenol 
1,2,4-Trichiorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocvclopentad i ene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenapnthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-

2-methylphenol 
1,2-Diphenylhydrazine 
N-Nitrosodiphenylamine 

1039884 
23 MAY 89 Received: 25 
26 MAY 89 Analyzed: 05 

Reporting 
Result Units Limit 

120 ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 

ND ug/L 100 

ND ug/L 100 
ND ug/L ' 100 
ND ug/L 100 
ND ug/L 100 
ND •ug/L 100 
ND ug/L 100 

ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 500 
ND ug/L 500 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 

ND ug/L 100 
ND ug/L 100 

ND ug/L 500 
ND ug/L 100 
ND ug/L 100 

(continued on following page) 

Reported By: Angie Poturalski Approved By: Jeff Lowry 

N.D 
N.A 

Not Detected 
Not Applicable 



Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2BB 
005102-0003-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(blfluoranthene 
Benzoik fluoranthene 
Benzo(a pyrene 
Indenof1,2,3-c,d)pyrene 
Dibenz(a,hjanthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

1039884 
23 MAY 89 Received: 
26 MAY 89 Analyzed: 

Report 
Result Units Limi 

ND ug/L 100 
ND ug/L 100 
ND ug/L 500 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 200 
ND ug/L 100 

ND ug/L 400 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 

81.4 % _ . 

83.0 % --

64.2 % 
60.5 % --

63.0 % --

74.5 % --

25 MAY 89 

N.D. - Not Detected 
N.A. » Not Applicable 

Reported By: Angie Poturalski Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: Enron 
Client ID: Field Blank 
Lab ID: 005102-0004-SA Enseco ID: 1039886 
Matrix: AQUEOUS Sampled: 23 MAY 89 Received: 25 MAY 89 
Authorized: 25 MAY 89 Prepared: 26 MAY 89 Analyzed: 05 JUN 89 

Reporting 
Parameter Result Units Limit 

Phenol ND ug/L 10 
bi s(2-Chloroethy!)ether ND ug/L 10 
2-Chlorophenol ND ug/L 10 
1,3-Dichlorobenzene NO ug/L 10 
1,4-Dichlorobenzene ND ug/L 10 
1,2-Dichlorobenzene NO ug/L 10 
bis(2-Chloroisopropyl) 

ug/L 

ether ND ug/L 10 
N-Nitroso-di-

ug/L 

n-propylamine ND ug/L 10 
Hexachloroethane ND ug/L 10 
Nitrobenzene ND ug/L 10 
Isophorone ND ug/L 10 
2-Nitrophenol ND ug/L 10 
2,4-Dimethylphenol ND ug/L 10 
bis(2-Chloroethoxy) 

ug/L 

methane ND ug/L 10 
2,4-Dichlorophenol ND ug/L 10 
1,2,4-Tri chiorobenzene ND ug/L 10 
Naphthalene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
4-Chloro-3-methylphenol NO ug/L 10 
Hexachlorocyclopentad i ene ND ug/L 10 
2,4,6-Trichlorophenol ND ug/L 10 
2-Chloronaphthalene ND ug/L 10 
Dimethyl phthalate ND ug/L 10 
Acenapnthylene ND ug/L 10 
Acenaphthene ND ug/L 10 
2,4-Dinitrophenol ND ug/L 50 
4-Nitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene ND ug/L 10 
Diethyl phthalate ND ug/L 10 
4-Chlorophenyl 

ug/L 

phenyl ether ND ug/L 10 
Fluorene ND ug/L 10 
4,6-Dinitro-

ug/L 

2-methylphenol ND ug/L 50 
1,2-Diphenyl hydrazine ND ug/L 10 
N-Nitrosodiphenyl amine ND ug/L 10 

(continued on following page) 
N.D. - Not Detected 
N.A. - Not Applicable 
Reported By: Angie Poturalski Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Field Blank 
005102-0004-SA 
AQUEOUS 
25 MAY 89 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-c,d)pyrene 
Di benz(a,h)anthracene 
Benzo(g,h,i)pery1ene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Enseco ID: 1039886 
Sampled: 23 MAY 89 Received: 25 MAY 89 
Prepared: 26 MAY 89 Analyzed: 05 JUN 89 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

ND ug/L 40 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

80.9 % 
79.1 % 
90.2 % 
83.0 % 
85.0 % 
81.5 % 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Angie Poturalski Approved By: Jeff Lowry 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3B 
005102-0001-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 
Sampled: 
Prepared: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Dibutylchiorendate 

1039878 
23 MAY 89 Received: 25 
26 MAY 89 Analyzed: 23 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

81.2 % 

N.D. - Not Detected 
N.A. « Not Applicable 

Reported By: Huison Chang Approved By: Kim Zilis 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Name: 
ID: 

Client 
Client 
Lab ID: 
Matrix: 
Authorized 

Enron 
5-3BA 
005102-0002-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 

Parameter 

alpha-BHC 
beta-BHC 
delta-BHC 

Samma-BHC (Lindane) eptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Dibutylchlorendate 

1039883 
23 MAY 89 Received: 25 
26 MAY 89 Analyzed: 23 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L ' 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
NO ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

85.9 % 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Huison Chang Approved By: Kim Zilis 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2BB 
005102-0003-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039884 
Sampled: 23 MAY 89 
Prepared: 26 MAY 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-ODD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Received: 25 MAY 89 
Analyzed: 23 JUN 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
1.0 
0.50 
0.50 
0.50 
1.0 
1.0 

Dibutylchlorendate 75.1 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Huison Chang Approved By: Kim Zilis 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Field Blank 
005102-0004-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 1039886 
Sampled: 23 MAY 89 
Prepared: 26 MAY 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Received: 25 MAY 89 
Analyzed: 23 JUN 89 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

Dibutylchiorendate 77.8 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Huison Chang Approved By: Kim Zilis 



... Enseco 
Metals 

Dissolved Metals 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3B 
005102-0001-SA 
AQUEOUS 
25 MAY 89 

Enseco ID: 
Sampled: 
Prepared: 

1039878 
23 MAY 89 
See Below 

Result Units 

Antimony ND mg/L 
Arsenic ND mg/L 
Barium 0.15 mg/L 
Beryl 1i um ND mg/L 
Boron 0.25 mg/L 
Cadmium ND mg/L 
Calcium 50 mg/L 
Chromium ND mg/L 
Copper ND mg/L 
Iron ND mg/L 
Lead ND mg/L 
Magnesium 13 mg/L 
Manganese 0.27 mg/L 
Mercury ND mg/L 
Molybdenum ND mg/L 
Nickel ND mg/L 
Potassium ND mg/L 
Selenium 0.010 mg/L 
Silica as Si02 20 mg/L 
Silver NO mg/L 
Sodium 285 mg/L 
Strontium 0.98 mg/L 
Thai1ium ND mg/L 
Zinc ND mg/L 

Received: 25 MAY 89 
Analyzed: See Below 

Prepared Analyzed 
Limit Method Date Date 

0.05 200.7 NA 21 JUN 89 
0.003 206.2 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.001 200.7 NA 21 JUN 89 
0.01 200.7 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.1 200.7 NA 21 JUN 89 
0.01 200.7 NA 21 JUN 89 
0.006 200.7 NA 21 JUN 89 
0.05 200.7 NA 21 JUN 89 
0.002 239.2 NA 21 JUN 89 
0.1 200.7 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.0001 245.1 13 JUN 89 15 JUN 89 
0.02 200.7 NA 21 JUN 89 
0.04 200.7 NA 21 JUN 89 
5 200.7 NA 21 JUN 89 
0.002 270.2 NA 21 JUN 89 
0.1 200.7 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.05 200.7 NA 21 JUN 89 
•0.02 200.7 NA 21 JUN 89 
0.04 279.2 NA 19 JUN 89 
0.01 200.7 NA 21 JUN 89 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Bryan Anderson Approved By: Tammy Bailey 



r Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-2BB 
005102-0003-SA 
AQUEOUS 
25 MAY 89 

Parameter 

Antimony 
Arsenic 
Barium 
Beryl 1ium 
Boron 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silica as Si02 
Silver 
Sodium 
Strontium 
Thai 1ium 
Zinc 

Metals 

Dissolved Metals 

Enseco ID: 1039884 
Sampled: 23 MAY 89 
Prepared: See Below 

Received: 
Analyzed: 

87 

Result 

ND 
0.029 
0.44 
ND 
0 
ND 
118 
ND 
ND 
ND 
ND 
22 
1.4 
ND 
ND 
ND 
ND 
ND 
24 
ND 
190 
1.1 
ND 
ND 

Reporting Analytical 
Units Limit Method 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

25 MAY 89 
See Below 

Prepared Analyzed 
Date Date 

0.05 200.7 NA 21 JUN 89 
0.003 206.2 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.001 200.7 NA 21 JUN 89 
0.01 200.7 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.1 200.7 NA 21 JUN 89 
0.01 200.7 NA 21 JUN 89 
0.006 200.7 NA 21 JUN 89 
0.05 200.7 NA 21 JUN 89 
0.002 239.2 NA 21 JUN 89 
0.1 200.7 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.0001 245.1 13 JUN 89 15 JUN 89 
0.02 200.7 NA 21 JUN 89 
0.04 200.7 NA 21 JUN 89 
5 200.7 NA 21 JUN 89 
0.002 270.2 NA 21 JUN 89 
0.1 200.7 NA 21 JUN 89 
0.005 200.7 NA 21 JUN 89 
0.05 200.7 NA 21 JUN 89 
0.02 200.7 NA 21 JUN 89 
0.008 279.2 NA 19 JUN 89 
0.01 200.7 NA 21 JUN 89 

N.D. - Not Detected 
N.A. » Not Applicable 

Reported By: Bryan Anderson Approved By: Tammy Bailey 



General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3B 
005102-0001-SA 
AQUEOUS 
25 MAY 89 

as Alkalinity, Bicarb 
CaC03 at pH 4.5 

Alkalinity, Carb. as 
CaC03 at pH 8.3 

Chloride 
Fluoride 
Nitrate as N 
pH 
Sulfate 
Total Dissolved Solids 

Enseco ID: 
Sampled: 
Prepared: 

Result Units 

588 

ND 
224 
0.2 
8.6 
7.8 

102 
1010 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 

1039878 
23 MAY 89 
See Below 

Received: 
Analyzed: 

Reporting Analytical 
Limit Method 

25 MAY 89 
See Below 

Prepared Analyzed 
Date Date 

5 
3 
0.1 
0.1 
0.01 
5 
10 

310.1 

310.1 
300.0 
340.2 
300.0 
150.1 
300.0 
160.1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

25 MAY 89 

25 MAY 89 
25 MAY 89 
15 JUN 89 
25 MAY 89 
25 MAY 89 
25 MAY 89 
30 MAY 89 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Mike Settell Approved By: Toni Stovall 



General Inorganics 
Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2BB 
005102-0003-SA 
AQUEOUS 
25 MAY 89 

as Alkalinity, Bicarb 
CaC03 at pH 4.5 

Alkalinity, Carb. as 
CaC03 at pH 8.3 

Chloride 
Fluoride 
Nitrate as N 
PH 
Sulfate 
Total Dissolved Solids 

Enseco ID: 
Sampled: 
Prepared: 

1039884 
23 MAY 89 
See Below 

Result Units 

1510 

1510 
17 
0.2 
0.6 
7.4 
7 

910 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 

Received: 
Analyzed: 

Reporting Analytical 
Limit Method 

25 MAY 89 
See Below 

Prepared Analyzed 
Date Date 

5 
3 
0.1 
0.1 
0.01 
5 
10 

310.1 

310.1 
300.0 
340.2 
300.0 
150.1 
300.0 
160.1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

25 MAY 89 

25 MAY 89 
25 MAY 89 
15 JUN 89 
25 MAY 89 
25 MAY 89 
25 MAY 89 
30 MAY 89 

N.D. - Not Detected 
N.A. - Not Applicable 

Reported By: Mike Settell Approved By: Toni Stovall 



Quality Control Results 

The Enseco laboratories operate under a.vigorous QA/QC program designed to 
ensure the generation of scientifically valid, legally defensible data by 
monitoring every aspect of laboratory operations. Routine QA/QC procedures 
include the use of approved methodologies, independent verification of 
analytical standards, use of duplicate Laboratory Control Samples to assess 
the precision and accuracy of the methodology on a routine basis, and a 
rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 
certifications from both state and federal governmental agencies which require 
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 
Laboratory is certified by the EPA under the EPA/CLP program for both Organic 
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 
and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 
generation of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method 
using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a standard set of reportables which assures the client 
of the quality of his data. 



Enseco 

The Enseco QC program is based upon monitoring the precision and accuracy 
of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 
at frequent, well-defined intervals. Each DCS is a well-characterized matrix 
which is spiked with target compounds at 5-100 times the reporting limit, 
depending upon the methodology being monitored. The purpose of the DCS is not 
to duplicate the sample matrix, but rather to provide an interference-free, 
homogeneous matrix from which to gather data to establish control limits. 
These limits are used to determine whether data generated by the laboratory on 
any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 
historical percent recovery +/- 3 standard deviation units. Control limits 
for precision (relative percent difference) range from 0 (identical duplicate 
DCS results) to the average, historical relative percent difference + 3 
standard deviation units. These control limits are fairly narrow based on the 
consistency of the matrix being monitored and are updated on a quarterly 
basis. 

For each batch of samples analyzed, an additional control measure is taken 
in the form of a Single Control Sample (SCS). The SCS consists of a control 
matrix that is spiked with either representative target compounds or surrogate 
compounds appropriate to the method being used. An SCS is prepared for each 
sample lot for which the DCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery » X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS1 - Measured Concentration DCS2 I 
RPD = X 100 

(Measured Concentration DCS1 + Measured Concentration DCS2)/2 



All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects which contain numerous samples, analyzed over several 
days, may have multiple QC lot numbers associated with each test. The QC 
information which follows includes a listing of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the samples, and control limits for these 
lots. The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. The test codes 
assigned are defined in Section V, Analytical Methodology. 



Eiiseco 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
Sample Number 

005102-
005102-
005102-
005102-
005102-
005102-

0001- SA 
0002- SA 
0003- SA 
0004- SA 
0005- SA 
0006- SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

624-A 
624-A 
624-A 
624-A 
624-A 
624-A 

QC Lot Number 
(DCS) 

24 MAY 89-B 
24 MAY 89-B 
24 MAY 89-B 
24 MAY 89-B 
24 MAY 89-B 
24 MAY 89-B 

QC Run Number 
(SCS/BLANK) 

28 MAY 89-B 
28 MAY 89 -B 
28 MAY 89-B 
28 MAY 89-B 
28 MAY 89-B 
28 MAY 89-B 



DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 24 MAY 89-B 
Concentration Units: ug/L 

1,1-Dichloroethene 50 45 .3 48.2 46 .8 94 61-145 6. 2 14 
Trichloroethene 50 51 .1 51.0 51 .0 102 71-120 0. 2 14 
Benzene 50 52 .7 51.2 52 .0 104 76-127 2. 9 11 
Toluene 50 49 .5 50.3 49 9 100 76-125 1. 6 13 
Chlorobenzene 50 51 .0 50.9 51 0 102 75-130 0. 2 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Eiiseco 
SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 24 MAY 89-B QC Run: 28 MAY 89-B 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 50.4 101 76-114 
4-Bromof1uorobenzene 
(BFB) 50.0 49.3 99 86-115 

Toluene-d8 50.0 52.0 104 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Eiiseco 
METHOD BLANK REPORT 
Volatile Organics by GC/MS 

Analyte Result Units Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 24 MAY 89-B QC Run: 28 MAY 89-B 
Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride ND ug/L 5.0 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 
1,2-Dichloroethene 

ug/L 

(cis/trans) ND ug/L 5.0 
Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Tri chioroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodi chioromethane ND ug/L 5.0 
1,2-Di chioropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
C h1orod i bromome thane ND ug/L 5.0 
1,1,2-Tri chioroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L . 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethyl benzene ND ug/L 5.0 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 24 MAY 89-B 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 

QC Run: 28 MAY 89-B 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/l 

10 
10 
10 
10 
5.0 
5.0 
5.0 



METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont,) 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 24 MAY 89-B QC Run: 28 MAY 89-B 

1,2-Dichloroethene 
(cis/trans) 

Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
'Toluene 
Chlorobenzene 
Ethyl benzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 24 MAY 89-B 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 
(cis/trans) 

Chloroform 
1,2-Dichloroethane 
1,1,1-Tri chioroethane 
Carbon tetrachloride 
Bromodichloromethane 

QC Run: 28 MAY 89-B 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
•ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

- Eiiseco 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 24 MAY 89-B QC Run: 28 MAY 89-B 

1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L. 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



_ 'f. £ I 1 S C C C 

QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

005102-0001-SA AQUEOUS 625-A 26 MAY 89-A 26 MAY 89-A 
005102-0002-SA AQUEOUS 625-A 26 MAY 89-A 30 MAY 89-A 
005102-0003-SA AQUEOUS 625-A 26 MAY 89-A 26 MAY 89-A 
005102-0004-SA AQUEOUS 625-A 26 MAY 89-A 26 MAY 89-A 



DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

' v Eiisecc 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A 
Concentration Units: ug/L 

Phenol 100 
2-Chlorophenol 100 
I,4-Dichlorobenzene 50 
N-Nitroso-di-
n-propylamine 50 

1,2,4-Trichiorobenzene 50 
4-Chloro-3-methylphenol 100 
Acenaphthene 50 
4-Nitrophenol 100 
2,4-Dinitrotoluene 50 
Pentachlorophenol 100 
Pyrene 50 

106 83.9 95.0 95 12- 89 23 42 
85.6 77.1 81.4 81 27-123 10 40 
35.7 17.3 26.5 53 36- 97 69 28 

45.6 21.6 33.6 67 41-116 71 38 
39.6 19.5 29.6 59 39- 98 68 28 
107 85.7 96.4 96 23- 97 22 42 
50.0 23.1 36.6 73 46-118 74 31 
93.0 49.0 71.0 71 10- 80 62 50 
43.7 19.4 31.6 63 24- 96 77 38 
91.2 70.7 81.0 81 9-103 25 50 
65.0 23.2 44.1 88 26-127 95 31 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

'v Enseco 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A 
Concentration Units: 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
2-Fluorophenol 
Phenol-d5 
2,4,6-Tri bromophenol 

QC Run: 
ug/L 

26 MAY 89-A 

100 112 112 35-114 
100 97.8 98 43-116 
100 111 111 33-141 
200 175 88 21-100 
200 181 90 10- 94 
200 200 100 10-123 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A 
Concentration Units: 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
2̂-Fluorophenol 
'Phenol-d5 
2,4,6-Tri bromophenol 

QC Run: 
ug/L 

30 MAY 89-A 

100 
100 
100 
200 
200 
200 

84.4 
82.1 
93.2 
160 
173 
167 

84 
82 
93 
80 
86 
84 

35-114 
43-116 
33-141 
21-100 
10- 94 
10-123 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



METHOD BLANK REPORT 
Semivolatile Organics by GC/MS 

Analyte 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A qC Run: 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichiorobenzene 
1,2-Dichiorobenzene 
bi s(2-Chloroi sopropyl) 
ether 

N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 
methane 

2,4-Dichlorophenol 
1,2,4-Trichiorobenzene 
Naphthalene 
Hexachlorobutad iene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Tri chIorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenapnthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 
phenyl ether 

Fluorene 
4,6-Dinitro-
2-methylphenol 

1,2-Di phenylhydrazi ne 
N-Nitrosodiphenyl amine 
4-Bromophenyl 
phenyl ether 

Reporting 
Result Units Limit 

26 MAY 89-A 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 

ND ug/L 50 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 



METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

% Enseco 

Analyte Result Units 
Reporting 

Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 
phthalate 

Chrysene 
Di-n-octyl phthalate 
Benzo(b)f1uoranthene 
Benzo(kjf1uoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-c,d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

QC Run: 26 MAY 89-A 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

32 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 
ug/L 

10 
50 
10 
10 
10 
10 
10 
10 
20 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichiorobenzene 
bis(2-Chloroisopropyl) 
ether 

N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

QC Run: 30 MAY 89-A 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
10 
10 

10 

10 
10 
io 
10 
10 
10 



Eiiseco 

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 
Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A QC Run: 30 MAY 89-A 

bis(2-Chloroethoxy) 
methane 

2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadi ene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Tri chiorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
|4-Chlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-
2-methylphenol 

1,2-Diphenyl hydrazine 
N-Ni trosodi phenyl ami ne 
4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 
phthalate 

Chrysene 
Di-n-octyl phthalate 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

10 
10 

50 
10 
10 

10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 

10 
10 
10 



METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

IJ- Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A 

Benzo 
Benzo 
Benzo 

b) fluoranthene 

QC Run: 30 MAY 89-A 

k)fluoranthene 
a)pyrene 

Indend(l,2.3-c,d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
10 
10 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A QC Run: 26 MAY 89-A 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
ibis(2-Chloroisopropyl) 

ether 
N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 
methane 

2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Tr i chiorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenapnthylene 
Acenaphthene 
2,4-Dinitrophenol 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

io 
io 
io 
io 
10 
10 

10 

io 
10 
io 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 



Eiiseco 

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte 
Reporting 

Result Units Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 26 MAY 89-A QC Run: 26 MAY 89-A 

4-Nitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene NO ug/L 10 
Diethyl phthalate ND ug/L 10 
4-Chlorophenyl , 
phenyl ether ND ug/L 10 

Fluorene ND ug/L 10 
4,6-Dinitro-
2-methylphenol ND ug/L 50 

1,2-Diphenylhydrazine ND ug/L 10 
N-Nitrosodiphenylamine ND ug/L 10 
4-Bromophenyl 
phenyl ether ND ug/L 10 

Hexachlorobenzene ND ug/L 10 
Pentachlorophenol ND ug/L 50 
Phenanthrene ND ug/L 10 
Anthracene ND ug/L 10 
Di-n-butyl phthalate ND ug/L 10 
Fluoranthene ND ug/L 10 
Pyrene ND ug/L 10 
Butyl benzyl phthalate ND ug/L 10 
3,3'-Dichlorobenzidine ND ug/L 20 
Benzo(a)anthracene ND ug/L 10 
bis(2-Ethylhexyl) 
phthalate 32 ug/L 10 

Chrysene ND ug/L 10 
Di-n-octyl phthalate ND ug/L 10 
Benzo( 
Benzo 
Benzo 

b)fluoranthene ND ug/L 10 
k)fluoranthene ND ug/L 10 
a)pyrene ND ug/L 10 

lndeno(l,2,3-c,d)pyrene ND ug/L 10 
Dibenz(a,h)anthracene ND ug/L 10 
Benzo(g,h,i)perylene ND ug/L 10 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ugA 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

32 ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

i 



QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Enseco 

Laboratory 
Sample Number 

005102-0001-SA 
005102-0002-SA 
005102-0003-SA 
005102-0004-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

608-A 
608-A 
608-A 
608-A 

QC Lot Number 
(DCS) 

21 MAY 89-A 
21 MAY 89-A 
21 MAY 89-A 
21 MAY 89-A 

QC Run Number 
(SCS/BLANK) 

26 MAY 89-A 
26 MAY 89-A 
26 MAY 89-A 
26 MAY 89-A 



DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

% Ensecc 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCSZ AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 21 MAY 89-A 
Concentration Units: ug/L 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

0.2 0.136 0.136 0.136 68 56-123 0.0 15 
0.2 0.162 0.163 0.162 81 40-131 0.6 20 
0.2 0.116 0.116 0.116 58 40-120 0.0 22 
0.5 0.342 0.341 0.342 68 52-126 0.3 18 
0.5 0.286 0.280 0.283 57 56-121 2.1 21 
0.5 0.339 0.340 0.340 68 38-127 0.3 27 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



v Enseco 
SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 21 MAY 89-A QC Run: 26 MAY 89-A 
Concentration Units: ug/L 

Dibutylchiorendate 1.00 0.781 78 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



METHOD BLANK REPORT 
Semivolatile Organics by GC 

Analyte 

Test: 608-PP-A 
Matrix: AQUEOUS • 
QC Lot: 21 MAY 89-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
(Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 21 MAY 89-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 

Reporting 
Result Units Limit 

QC Run: 26 MAY 89-A 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

QC Run: 26 MAY 89-A 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 



METHOD BLANK REPORT 
Semivolatile Organics by GC (cont.) 

';• Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 21 MAY 89-A 

4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

QC Run: 26 MAY 89-A 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 



Ensecc 

QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix QC Category (DCS) 

005102-0001-SA AQUEOUS ICP-AD 21 JUN 89-D 
005102-0001-SA AQUEOUS AS-FAA-AD 21 JUN 89-A 
005102-0001-SA AQUEOUS PB-FAA-AD 21 JUN 89-A 
005102-0001-SA AQUEOUS SE-FAA-AD 21 JUN 89-A 
005102-0001-SA AQUEOUS TL-FAA-AD 19 JUN 89-A 
005102-0001-SA AQUEOUS HG-CVAA-AT 12 JUN 89-D 
005102-0003-SA AQUEOUS ICP-AD 21 JUN 89-D 
005102-0003-SA AQUEOUS AS-FAA-AD 21 JUN 89-A 
005102-0003-SA AQUEOUS PB-FAA-AD 21 JUN 89-A 
005102-0003-SA AQUEOUS SE-FAA-AD 21 JUN 89-A 
005102-0003-SA AQUEOUS TL-FAA-AD 19 JUN 89-A 
005102-0003-SA AQUEOUS HG-CVAA-AT 12 JUN 89-D 



\- Ensecc 
DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Category: ICP-AD 
Matrix: AQUEOUS 
QC Lot: 21 JUN 89-D 
Concentration Units: mg/L 

Aluminum 2.0 1.94 1.94 1.94 97 75-125 0.0 20 
Antimony 0.5 0.48 0.48 0.48 96 75-125 0.0 20 
Arsenic 2.0 1.97 1.94 1.96 98 75-125 1.5 20 
Barium 2.0 1.91 1.90 1.90 95 75-125 0.5 20 
Beryl 1i um 0.05 0.047 0.047 0.047 94 75-125 0.0 20 
Cadmi um 0.05 0.049 0.053 0.051 102 75-125 7.8 20 
Calcium 100 99.6 99.3 99.4 99 75-125 0.3 20 
Chromium 0.2 0.19 0.20 0.20 98 75-125 5.1 20 
Cobalt 0.5 0.48 0.47 0.48 95 75-125 2.1 20 
Copper 0.25 0.25 0.25 0.25 100 75-125 0.0 20 
Iron 1.0 0.96 1.00 0.98 98 75-125 4.1 20 
Lead 0.5 0.48 0.49 0.48 97 75-125 2.1 20 
Magnesium 50 50.0 49.8 49.9 100 75-125 0.4 20 
Manganese 0.5 0.48 0.48 0.48 96 75-125 0.0 20 
Nickel 0.5 0.48 0.48 0.48 96 75-125 0.0 20 
Potassium 100 96.8 96.6 96.7 97 75-125 0.2 20 
Selenium 0 NA NA NC NC 75-125 NC 20 
Silver 0.05 0.046 0.046 0.046 92 75-125 0.0 20 
Sodium 100 100 100 100 100 75-125 0.0 20 
Thallium 0 NA NA NC NC 75-125 NC 20 
Tin 0.4 0:41 0.42 0.42 104 75-125 2.4 20 
Vanadium 0.5 0.48 0.47 0.48 95 75-125 2.1 20 
Zinc 0.5 0.48 0.48 0.48 96 75-125 0.0 20 

Category: AS-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 21 JUN 89-A 
Concentration Units: mg/L 

Arsenic 0.04 0.044 0.046 0.045 113 75-125 4.4 20 

Category: PB-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 21 JUN 89-A 
Concentration Units: mg/L 

Lead 0.02 0.018 0.018 0.018 90 75-125 0.0 20 

ND - Not detected 
NC - Not calculated, calculation not applicable 
NA - Not applicable 

alculations are performed before rounding to avoid round-off errors in calculated results. 



r Enseco 
DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Analyte 
Concentration Accuracy Precision 

Spiked Measured Average(%) (RPD) 
DCS1 DCS2 AVG DCS Limits DCS Limit 

Category: SE-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 21 JUN 89-A 
Concentration Units: mg/L 

Selenium 0.01 0.011 0.011 0.011 110 75-125 0.0 20 

Category: TL-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 19 JUN 89-A 
Concentration Units: mg/L 

Thallium 0.05 0.049 0.049 0.049 98 75-125 0.0 20 

Category: HG-CVAA-AT 
Matrix: AQUEOUS 
QC Lot: 12 JUN 89-D 
Concentration Units: mg/L 

ercury 0.0010 0.000950 0.000950 0.000950 95 75-125 0.0 20 

Calculations are performed before rounding to avoid round-off errors in calculated results, 



,v Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix QC Category (DCS) 

005102-0001-SA AQUEOUS ALK-A 25 MAY 89-A 
005102-0001-SA AQUEOUS N03-A 25 MAY 89-C 
005102-0001-SA AQUEOUS CL-A 25 MAY 89-C 
005102-0001-SA AQUEOUS S04-A 25 MAY 89-C 
005102-0001-SA AQUEOUS F-A 15 JUN 89-A 
005102-0001-SA AQUEOUS TDS-S 30 MAY 89-A 
005102-0001-SA AQUEOUS PH-A 25 MAY 89-A 
005102-0003-SA AQUEOUS ALK-A 25 MAY 89-A 
005102-0003-SA AqUEOUS N03-A 25 MAY 89-C 
005102-0003-SA AQUEOUS CL-A 25 MAY 89-C 
005102-0003-SA AQUEOUS S04-A 25 MAY 89-C 
005102-0003-SA AQUEOUS F-A 15 JUN 89-A 
005102-0003-SA AQUEOUS TDS-S 30 MAY 89-A 
005102-0003-SA AQUEOUS PH-A 25 MAY 89-A 



—- • • > Enseco 
DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Category: ALK-A 
Matrix: AQUEOUS 
QC Lot: 25 MAY 89-A 
Concentration Units: mg/L 

Alkalinity, Total as 
CaC03 at pH 4.5 27.3 27.9 26.4 27.2 99 90-110 5.5 10 

Category: N03-A 
Matrix: AQUEOUS 
QC Lot: 25 MAY 89-C 
Concentration Units: mg/L 

Nitrate as N 20 19.1 18.7 18.9 95 91-109 2.1 10 

Category: CL-A 
Matrix: AQUEOUS 
QC Lot: 25 MAY 89-C 
Concentration Units: mg/L 

Chloride 100 97.9 98.0 98.0 98 92-108 0.1 10 

Category: S04-A 
Matrix: AQUEOUS 
QC Lot: 25 MAY 89-C 
Concentration Units: mg/L 

Sulfate 200 200 196 198 99 93-107 2.0 15 

Category: F-A 
Matrix: AQUEOUS 
QC Lot: 15 JUN 89-A 
Concentration Units: mg/L 

Fluoride 14.1 13.6 13.8 13.7 . 97 88-112 1.5 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



' . Ensecc 

DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation (cont.) 

Analyte 
Concentration 

Spiked Measured 
DCS1 DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: TDS-S 
Matrix: AQUEOUS 
QC Lot: 30 MAY 89-A 
Concentration Units: mg/L 

Total Dissolved Solids 1450 1390 1330 1360 94 90-110 4.4 10 

Category: PH-A 
Matrix: AQUEOUS 
QC Lot: 25 MAY 89-A 
Concentration Units: units 

pH 9.1 8.99 9.01 9.00 99 98-102 0.2 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Analytical Methodology 

Enseco - Rocky Mountain Analytical Laboratory performs analytical services 
according to methods approved by EPA and other regulatory agencies, whenever 
possible. 

Methods for metals and organic compounds are primarily derived from three 
sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority 
pollutants, 2) the methods published in SW-846 and 3) methods developed by the 
EPA-EMSL/LV for Superfund investigations, as well as several documents 
published by the EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984 
and 1985. These methods all use the same generic technology as summarized 
below: 

o Metals: acid digestion followed by analyses by ICP supported by 
graphite furnace AA 

o Volatile Organics: purge and trap GC/MS or purge and trap GC with a 
selective detector. 

o Semivolatile (base/neutral and acid) organics: solvent extraction 
followed by capillary column GC/MS, and 

o Pesticides/Herbicides: solvent extraction, followed by gas 
chromatography. 

Exact method references are provided in the Analytical Methodology Tables. 



Enseco 

ANALYTICAL METHODOLOGY - ORGANIC TESTS 

Test 

VOA 
BNA 
DXN 

601 
THM 
602 
OCP 
OPP 
619 
LC CARB 
PCB 
HRB 
603 
604 
605 
06 
07 
609 
PNA 
611 
612 
GD FID 
GC BPO 

Description 

Volatile Organics 
Semivolatile Organics 
Dioxin 

Halogenated Volatile Organics 
Trihalomethanes 
Aromatic Volatile Organics 
Organochlorine Pesticides 
Organophosphate Pesticides 
Triazine Pesticides 
Carbamate and Urea Pesticides 
PCB's 
Phenoxyacid Herbicides 
Acrolein & Acrylonitrile 
Phenols 
Benzidines 
Phthalate Esters 
Nitrosamines 
Nitroaromatics & Cyclic Ketones 
Polynuclear Aromatic Hydrocarbons 
Haloethers 
Chlorinated Hydrocarbons 
Hydrocarbon Scan 
Boiling Point Determination 

Methodology 

Purge & Trap, GC/MS 
Extraction, GC/MS 
Extraction, GC/MS 

Reference 

Purge & 
Purge & 
Purge & 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Purge & 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 
Extracti 

Trap GC/Hall 
Trap GC/Hall 
Trap GC/PID 
on, GC/ECD 
on, GC/FPD 
on, GC/NPD 
on, HPLC 
on, GC/ECD 
on, GC/ECD 
Trap GC/FID 
on, GC/FID 
on, HPLC 
on, GC/FID 
on, GC/NPD 
on, GC/NPD 
on, HPLC 
on, GC/ECD 
on, GC/ECD 
on, GC/FIO 
on, GC/FID 

624(1 
625(1 
613(1 

601(1 
601(1 
602(1 
608(1 
614(1 
619(1 
632(1 
608(1 
615(1 
603(1 
604(1 
605(1 
606(1 
607(1 
609(1 
610(1 
611(1 
612(1 
D3328 
D2887 

/8240(2) 
/8270(2) 
/8280(2) 

/8010(2) 
/8010(2) 
/8020(2) 
/8080(2) 
/8140(2) 

/8080(2) 
/8150(2) 
/8030(2) 
/8040(2) 
/8050(2) 
/8060(2) 

/8090(2) 
/8310(2) 

/8120(2) 
78(3) 
84(4) 

References 

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136). 
2) SW-846, 3rd Edition, 1986. 
') "Annual Book of ASTM Standards", Volume 11.01, 1985. 
4) "Annual Book of ASTM Standards", Volume 05.02, 1984. 



Enseco 

ANALYTICAL METHODOLOGY - INORGANIC TESTS 

Test Description 

ICP Trace Metals 
FSB Antimony 
FAS Arsenic 
FCD Cadmium 
FPB Lead 
FSE Selenium 
FAG Silver 
FTL Thallium 
CVHG Mercury 
CR + 6 Chromium (VI) 
IC CL Chloride 
BURCL Chloride 
METF Fluoride 
IC S04 Sulfate 
SPES04 Sulfate 
METALK Alkalinity, Total 
METACK Alkalinity, Forms 
TECNOXT Nitrate+Nitrite as N 
METPH pH 
CELSP Specific Conductance at 
BALTDS Total Dissolved Solids 
BALTSS Total Suspended Solids 
ALTS Total Solids 
ALTVS Total Volatile Solids 
TECO P Ortho-Phosphate as P 
TECT P Total Phosphorus as P 
ICP Total Phosphorus as P 
ICP Silica as Si02 
SPESI02 Silica as Si02 
METBOD Biochemical Oxygen Demand 
METCOD Chemical Oxygen Demand 
TOCTOC Total Organic Carbon 
METNH3 Ammonia as N 
TECNH3 Ammonia as N 
METTKN Total Kjeldahl Nitrogen 
TECTKN Total Kjeldahl Nitrogen 
TOXTOX Total Organic Halogen 
T0N01 Total Organic Nitrogen 
BAL O&G Oil and Grease 

IR AO&G Oil and Grease 
TECCN F Cyanide Amendable to 

Chlorination 
TECCN W Weak & Dissolved Cyanide 
TECCN T Total Cyanide 
STEPHEN Phenolics 
COLIF F Fecal Coliform 
COLIF T Total Coliform 

Methodology 

ICP Emission Spectroscopy 
Furnace Atomic Absorption 
Furnace Atomic Absorption 
Furnace Atomic Absorption 
Furnace Atomic Absorption 
Furnace Atomic Absorption 
Furnace Atomic Absorption 
Furnace Atomic Absorption 
Cold Vapor Atomic 
Colorimetric 
Ion Chromatography 
Manual Titrimetric 
Electrode 
IC 
Manual Turbidimetric 
Titrimetric 
Titrimetric 
Cd Reduction Colorimetric 
Meter 

25°C Bridge 
Gravimetric, 180°C 
Gravimetric, 105°C 
Gravimetric, 105°C 
Gravimetric, 550°C 
Two Reagent Colorimetric 
Digestion-Colorimetric 
Digestion-ICP/AES 
ICP/AES 
Colorimetric 
Dilution Bottle-D.O. probe 
Micro Colorimetric 
UV Oxidation-IR 
Electrode 
Automated Colorimetric 

N Digestion-Electrode 
N Digestion-Colorimetric 

Combustion-Titrimetric 
Calculation (TKN-NH3) 
Freon Extraction-
Gravimetric 

Freon Extraction-IR 
Chlorination-Distillation-
Colorimetric 

D i s t i11 at i on-Co10 r i met r i c 
Distillation-Colorimetric 
Distillation-Colorimetric 
Membrane Filter 
Membrane Filter 

as 
as 

Reference 

200.7(0/6010(2) 
204.2(0/7041(2) 
206.2(0/7060(2) 
213.2(0/7131(2) 
239.2(0/7421(2) 
270.2(0/7740(2) 
272.2(0/7761(2) 
279.2(0/7841(2) 
245.1(0/7471(2) 
312B(3) 
300.0(1) 
325.3(1) 
340.2(1) 
300.0(1) 
375.4(1) 
310.1(1) 
403(3) 
353.2(1) 
150.1(0/9045(2) 
120.1(1) 
160.1(1) 
160.2(1) 
160.3 1) 
160.4(1) 
365.3(1) 
365.3(1) 
200.7(1) 
200.7(1) 
370.1(1) 
405.1(1) 
410.4(1) 
415.2(1) 
350.3(1) 
350.1(1) 
351.4(1) 
351.2(1) 
9020(2) 

413.1(1) 
413.2(1) 

335.1(1) 
412H(3) 
335.2(0/9010(2) 
420.1(1) 
909C(3) 
909A(3) 



V Ensecc 

ANALYTICAL METHODOLOGY - INORGANIC TESTS (CONT.) 

Test Description Methodoloqy 

IC BR Bromide Ion Chromatography 
P0TCL2R Residual Chlorine Amperometric 
NESCOLR Color Pt-Co Colorimetric 
ICPHAR Hardness as CaCo3 Calculation 
TECN02 Nitrite as N Colorimetric 
SPES Sulfide Colorimetric 
BURS03 Sulfite Titrimetric 
SPEMBAS MBAS (Surfactants) Colorimetric 
SPETURB Turbidity Turbidimeter 

Reference 

300.0(1) 
330.2(1) 
110.2(1) 
200.7(1)/314A(3) 
354.1(1 
376.2(l)/9030(2) 
377.1(1) 
425.1(1) 
180.1(1) 

Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 
Uranium 

Proportional Counter 
Proportional Counter 
Separation - Counter 
Separation - Counter 
Fluorimetric 

703(3) 
703(3) 
705(3) 
707(3) 
02907.75(4) 

References 

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136). 
(2) SW-846, 3rd Edition, 1986. 
(3) "Standard Methods for the Examination of Water and Wastewater", 16th Edition, 1985. 
(4) "Annual Book of ASTM Standards", Part 31, Water, 1980. 
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i. 

#Enseco RECE1VED^ 

August 3, 1989 

Mr. Jeff Havlena 
Dan Stephens and Associates 
4415 Hawkins 
Albuquerque, NM 87109 

Dear Mr. Havlena: 

Enclosed are the Tentatively Identified Compounds for RMAL project 005102 
sample 0003 for Enron. TICs were not present for 005102-0001 and 0002. 

These data sheets present results for the "identification" of unknown 
compounds that were detected in the GC/MS analysis for sample 005102-0003. 
The results from this work are presented as "tentatively identified compounds" 
(TIC). The approach used for reporting TICs was based on the protocol 
established for this purpose in the EPA Superfund methods and on guidelines 
established by the American Chemical Society (ACS). 

In summary, the mass spectrum of chromatographic peaks in concentrations 
in excess of 10% of the internal standard were obtained. For this project, 
the number of unknown compounds identified was limited to 10 compounds in the 
volatile fraction and 20 compounds in the semivolatile fraction. Each mass 
spectrum was then compared to a library of over 30,000 reference spectra in a 
computerized "library search." The three "best" matches obtained by the 
computer were hardcopied along with the mass spectrum of the unknown peak. 
This information was then reviewed by an analyst who "identified" the compound 
based on the available information. 

All identifications were based on the "Guidelines for GC/MS 
Identification" developed by the American Chemical Society (Environmental 
Science and Technology, 1982, 16 143A). As recommended in these guidelines, 
identifications of unknown substances were reported with a level of 
confidence. The three levels of confidence cited in the ACS guidelines and . 
used in this report are as follows: 

Level 3: Confirmed Identification 

The identification and quantitation are based on the analysis of an 
authentic standard. 

4l>55 Yarrow Street 
Arva.la, Colorado 80002 
XH/ . I2 I -66 I I l-aisimile: MH/-HI -7 I7 I 



yCnji Jeff Havlena 
fl{V±Jh August 3, 1989 
^ 7 Page Two 

Level 2: Confident Identification 

Good agreement was observed between the unknown compound and either a 
specific library spectrum or the ions characteristic of a class of compounds. 
Quantitation is based on the total ionization peak area relative to an 
internal standard, assuming a response factor of one. 

Level 1: Tentative Identification 

The unknown compound is only indicative of a specific library spectrum or 
the ions characteristic of a class of compounds. Quantitation is based on 
total ionization peak as in Level 2. If there were no library spectra similar 
to the unknown, and it could not be assigned to a particular class of 
compounds, the compound is reported as "unknown." 

In addition, the following qualifiers may be used to clarify Level 1 and 
Level 2 identifications. If no qualifier is present, the identification 
refers to the specific compound listed. The two qualifiers used in this 
report are: 

I - Isomer 

The unknown may be this specific isomer or an isomer with the same 
molecular formula. 

The unknown compound contains ions characteristic of a particular class of 
compounds. 

If you have any questions, please do not hesitate to call. 

C - Class 

Sincerely, 

Cindy Ingram v 

Program Administrator 

CI/lw 
Enclosures 

cc: Gordon Wassell, Enron 

RMAL #005102 



TENTATIVELY IDENTIFIED COMPOUNDS 

FOR 

ENRON 

SAMPLE NUMBER 005102-03 

Estimated 
Confidence Concentr 

Compound Name Fraction Level uq/L 

Oxi rane,2-Methyl-2-(1-Methyl ethyl)- BNA 1 14 
2-Hexanol,2-Methyl- BNA 21 10 
Oxygenated Hydrocarbon BNA 2C 39 
Oxygenated Hydrocarbon BNA 2C 74 
2-Hexanol,2,5-Dimethyl-,(S)- BNA 21 25 
Oxygenated Hydrocarbon BNA 2C 25 
Oxygenated Hydrocarbon BNA 2C 11 
Oxygenated Hydrocarbon BNA 2C 22 
Benzene,1,3,5-Trimethy1- BNA 21 13 
Oxygenated Hydrocarbon BNA 2C 12 
Benzene,1,2,4-Trimethy1 - BNA 21 15 
Alcohol BNA 2C 10 
Oxygenated Hydrocarbon BNA 2C 10 
Ethanone,1-Phenyl- BNA 21 31 
Oxygenated Hydrocarbon BNA 2C 14 
Ethanone,1-(Methyl phenyl)- BNA 21 22 
Oxygenated Hydrocarbon BNA 2C 24 
Oxygenated Hydrocarbon BNA 2C 16 
Oxygenated Hydrocarbon BNA 2C 14 
Oxygenated Hydrocarbon BNA 2C 22 
Oxygenated Hydrocarbon BNA 2C 15 
Oxygenated Hydrocarbon BNA 2C 12 

NOTES: 

Confidence Levels 

Level 3 - Confirmed Identification 
Level 2 - Confident Identification 
Level 1 - Tentative Identification 

Qualifiers 

B - Blank Contaminant 
I - Isomer 
C - Class 

Please refer to the discussion for further details. 



TENTATIVELY IDENTIFIED COMPOUNDS 

FOR 

ENRON 

SAMPLE NUMBER 005102-03 
Estimated 

Confidence Concentration 
Compound Name Fraction Level ug/L 

1-Pentene, 2-Methyl- JOA 21 200 • 
1-Pentene, 2-Methyl- JOA 21 760 
Cyclohexane, Methyl- VOA 2 i / v 

NOTES: 

Confidence Levels 

Level 3 - Confirmed Identification 
Level 2 - Confident Identification 
Level 1 - Tentative Identification 

Qualifiers 

B - Blank Contaminant 
I - Isomer 
C - Class 

Please refer to the discussion for further details. 



linscco Incorporated 

RECEIVED AUG 2 5 1989 

August 22, 1989 

Gordon Wassell 
Enron 
2223 Dodge Street 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the three aqueous samples received at Rocky 
Mountain Analytical Laboratory on August 10, 1989. 

If you have any questions, the Technical Manager assigned to this project 
is Oeanne Howbert. 

Ramona Power 
Data Control 

Enclosures 

cc: Jeanne Howbert, TM 

RMAL #006099 

Sincerely, 

4955 Yarrow Street 
Arvada, Colorado 80002 
303/̂ 21-6611 Fax: 303/431-7171 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type, 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for a l l organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 



j K i a l i t y Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery • X 100 

Actual Concentration 

^^pision for DCS is measured by Relative Percent Difference (RPO). 

| Measured Concentration 0CS1 - Measured Concentration DCS2 I 
RPO - X 100 

(Measured Concentration 0CS1 + Measured Concentration 0CS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical.difficulties were encountered. 



Lab ID Client ID 

006099-0001-SA 5-2B 
006099-0002-SA 5-lB 
006099-0003-SA 5-2BA 

SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 08 AUG 89 12:00 10 AUG 89 
AQUEOUS 08 AUG 89 13:45 10 AUG 89 
AQUEOUS 08 AUG 89 12:30 10 AUG 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
006099 Code Analysis Description Test? 

0001 A Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 
Priority Pollutant Organochlorine N 

Pesticides/PCBs 
Prep - Organochlorine Pesticides/PCBs by GC N 
Alkalinity, N 

Total/Carbonate/Bicarbonate/Hydroxide N 
Nitrate, as Nitrogen N 
Chloride, Ion Chromatography N 
Sulfate, Ion Chromatography N 
Fluoride, Electrode N 
Total Dissolved Solids (TDS) N 
pH N 
ICP Metals (Dissolved) Y 
Arsenic, Furnace AA (Dissolved) N 
Lead, Furnace AA (Dissolved) N 
Selenium, Furnace AA (Dissolved) N 
Thallium, Furnace AA (Dissolved) N 
Mercury, Cold Vapor AA (Dissolved) N 
Prep - Mercury, Cold Vapor AA, (Dissolved) N 

0002 B Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 

0003 C Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 
Priority Pollutant Organochlorine N 

Pesticides/PCBs 
Prep - Organochlorine Pesticides/PCBs by GC N 



DEnseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2B 
006099-0001-SA 
AQUEOUS 
10 AUG 89 

Enseco ID: 
Sampled 
Prepared 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
hiorodi bromomethane 
, 1,2-Trichioroethane 

Benzene 
ds-l,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof 

(BFB 
1,2-Dich 

uorobenzene 

oroethane-d4 

1048354 
08 AUG 89 Received: 10 
11 AUG 89 Analyzed: 15 

Reporting 
Result Units Limit 

ND ug/L 1000 
ND ug/L 1000 
ND ug/L 1000 
ND ug/L 1000 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 

ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 

2500 ug/L 500 
ND ug/L 500 
ND ug/L 1000 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 

4700 ug/L 500 
ND ug/L 500 
ND ug/L 500 

108 % --

98.4 % • — 

94.8 % 

N.D. - Not Detected 
N.A. » Not Applicable 

Reported By: Steve Siege! Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

^Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Enron 
5-2BA 
006099-0003-SA 
AQUEOUS 
10 AUG 89 

Enseco ID: 1048356 
Sampled: 08 AUG 89 
Prepared: 11 AUG 89 

Received: 10 AUG 89 
Analyzed: 15 AUG 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
J r i chloroethene 
Ihlorodibromomethane 
,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromofluorobenzene 

(BFB) 
1,2-Dichioroethane-d4 

Result Units Limit 

ND ug/L 1000 
NO ug/L 1000 
ND ug/L 1000 
NO ug/L 1000 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 

ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 

2700 ug/L 500 
ND ug/L 500 
ND ug/L 1000 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 

5000 ug/L 500 
ND ug/L 500 
ND ug/L 500 

103 % --

98.0 % m • 

95.6 % 

N.D. " Not Detected 
N.A. - Not Applicable 

Reported By: Steve Siegel Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2B 
006099-0001-SA 
AQUEOUS 
10 AUG 89 

Enseco ID: 1048354 
Sampled: 08 AUG 89 
Prepared: 14 AUG 89 

Received: 10 AUG 89 
Analyzed: 18 AUG 89 

Reporting 

• 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl) 

ether 
N-Nitroso-di-

n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 

methane 
4-Dichlorophenol 

r, 2,4-Tri chi orobenzene 
Naphthalene . 
Hexachlorobutad i ene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenapnthylene. 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-

2-methyl phenol 
1,2-Di phenylhydrazi ne 
N-Nitrosodiphenyl amine 

Result Units Limit 

ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
NO ug/L 100 

ND ug/L 100 

ND ug/L 100 
NO ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 

ND ug/L 100 
ND ug/L . 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 500 
ND ug/L 500 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 

ND ug/L 100 
ND ug/L 100 

ND ug/L 500 
NO ug/L 100 
ND ug/L 100 

(continued on following page) 

eported By: Michael Gallik Approved By: Jeff Lowry 

N.D. 
N.A. 

Not Detected 
Not Applicable 



-̂ Eiiseco 
Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2B 
006099-0001-SA 
AQUEOUS 
10 AUG 89 

u I 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Qichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Dl-n-octyl phthalate 
enzo(b)fluoranthene 
nzocklfluoranthene 
fenzo(a)pyrene 
IndenoU, 2,3-c, d) pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Enseco ID: 1048354 
Sampled: 08 AUG 89 
Prepared: 14 AUG 89 

Result Units 

Received: 10 AUG 89 
Analyzed: 18 AUG 89 

Reporting 
Limit 

ND ug/L 100 
ND ug/L 100 
ND ug/L 500 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
NO ug/L 200 
ND ug/L 100 

ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
NO ug/L 100 
ND ug/L 100 
ND ug/L 100 

62.9 % 
63.5 % 
47.7 % 
35.0 % 
29.2 % 
34.4 % 

N.D. - Not Detected 
N.A. = Not Applicable 

^Reported By: Michael Gallik Approved By: Jeff Lowry 



Êiiseco 
Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2BA 
006099-0003-
AQUEOUS 
10 AUG 89 

SA Enseco. ID: 1048356 
Sampled: 08 AUG 89 
Prepared: 14 AUG 89 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl) 

ether 
N-Nitroso-di-

n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 

methane 
1,4-Dichlorophenol 

J,2,4-Trichiorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthaiene 
Dimethyl phthalate 
Acenapnthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-

2-methylphenol 
1,2-Diphenylhydrazine 
N-Nitrosodiphenylamine 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 

ND ug/L 

ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
NO ug/L 

NO ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 

Received: 10 AUG 89 
Analyzed: 18 AUG 89 

Reporting 
Limit 

100 
100 
100 
100 
100 
100 

100 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
500 
500 
100 
100 
100 

100 
100 

500 
100 
100 

N.D. - Not Detected 
N.A. = Not Applicable 

(continued on following page) 

eported By: Michael Gal 1ik Approved By: Jeff Lowry 



'•̂ Enseco 
Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2BA 
006099-0003-SA 
AqUEOUS 
10 AUG 89 

Enseco ID: 1048356 
Sampled: 08 AUG 89 
Prepared: 14 AUG 89 

^Be 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Oichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
"enzo(b)fluoranthene 
lenzoj k)fl uoranthene 
Jenzompyrene 
Indenof1,2,3-c,d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,1)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Result Units 

Received: 10 AUG 89 
Analyzed: 18 AUG 89 

Reporting 
Limit 

ND ug/L 100 
ND ug/L 100 
ND ug/L 500 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 200 
ND ug/L 100 

ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
NO ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
ND ug/L 100 
NO ug/L 100 

57.6 % 
63.3 % --
61.8 % 
ND % --
ND % 
ND % 

N.D. " Not Detected 
N.A. » Not Applicable 

^Reported By: Michael Gallik Approved By: Jeff Lowry 



Ĉ Enseco 
Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2B 
006099-0001-SA 
AQUEOUS 
10 AUG 89 

Enseco ID: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate «'-DDT 

rin aldehyde 
. ha-Chlordane 

gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Dibutylchlorendate 

1048354 
08 AUG 89 Received: 10 
11 AUG 89 Analyzed: 17 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
NO ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

74.0 % 

N.D. - Not Detected 

t A. " Not Appl icable 

ported By: Stephanie Boehnke Approved By: Barbara Sullivan 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-18 
006099-0002-SA 
AQUEOUS 
10 AUG 89 

Enseco ID: 1048355 
Sampled: 08 AUG 89 
Prepared: 11 AUG 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-D0E 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
Ipha-Chlordane 
amma-Chlordane 
oxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Dibutylchlorendate 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
2.1 ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

79.5 % 

Received: 10 AUG 89 
Analyzed: 17 AUG 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

N.D. - Not Detected 
N.A. = Not Applicable 

Reported By: Stephanie Boehnke Approved By: Barbara Sullivan 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2BA 
006099-0003-SA 
AQUEOUS 
10 AUG 89 

Enseco ID: 1048356 
Sampled: 08 AUG 89 
Prepared: 11 AUG 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
Ipha-Chlordane 
mma-Chlordane 
oxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
.Aroclor-1260 

Dibutylchiorendate 

^^o 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
NO ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

57.3 % 

Received: 10 AUG 89 
Analyzed: 17 AUG 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

N.D. = Not Detected 
N.A. - Not Applicable 

^^eported By: Stephanie Boehnke Approved By: Barbara Sullivan 



- 'iEiiseco 
Metals 

Dissolved Metals 

Client Name: Enron 
Client ID: 5-2B 
Lab ID: 006099-0001-SA 
Matrix: AQUEOUS 
Authorized: 10 AUG 89 

n I 

Parameter 

Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
otassium 
lenium 

ilica as 
Silver 
Sodium 
Strontium 
Thallium 
Zinc 

Si02 

Enseco ID: 
Sampled: 
Prepared: 

Result Units 

ND 
0 
0 
ND 
0 
ND 
134 
ND 
ND 
2 
ND 
23 
2.0 
ND 
ND 
ND 
ND 
ND 
23 
ND 
184 
1.2 
ND 
ND 

025 
53 

84 

8 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1048354 
08 AUG 89 
See Below 

Received: 
Analyzed: 

10 AUG 89 
See Below 

Reporting Analytical Prepared Analyzed 
Limit Method Date Date 

0.05 200.7 NA 16 AUG 89 
0.005 206.2 NA 14 AUG 89 
0.01 200.7 NA 16 AUG 89 
0.002 200.7 NA 16 AUG 89 
0.02 200.7 NA 16 AUG 89 
0.005 200.7 NA 16 AUG 89 
0.2 200.7 NA 16 AUG 89 
0.01 200.7 NA 16 AUG 89 
0.01 200.7 NA 16 AUG 89 
0.1 200.7 NA 16 AUG 89 
0.005 239.2 NA 14 AUG 89 
0.2 200.7 NA 16 AUG 89 
0.01 200.7 NA 16 AUG 89 
0.0002 245.1 15 AUG 89 16 AUG 89 
0.02 200.7 NA 16 AUG 89 
0.04 200.7 NA 16 AUG 89 
5 200.7 NA 16 AUG 89 
0.005 270.2 NA 14 AUG 89 
0.2 200.7 NA 16 AUG 89 
0.01 200.7 NA 16 AUG 89 
5 200.7 NA 16 AUG 89 
0.05 200.7 NA 16 AUG 89 
0.05 279.2 NA 16 AUG 89 
0.01 200.7 NA 16 AUG 89 

N.D. » Not Detected 
N.A. =• Not Appl icable 

^^eported By: Harold Borquez Approved By: Tammy Bailey 



General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2B 
006099-0001-SA 
AQUEOUS 
10 AUG 89 

Alkalinity, Total as 
CaC03 at pH 4.5 

Alkalinity, Bicarb, as 
CaC03 at pH 4.5 

Alkalinity, Carb. as 
CaC03 at pH 8.3 

Alkalinity, Hydrox. 
as CaC03 

Chloride 
Fluoride 
Nitrate as N 
pH 
Sulfate 
Total Dissolved Solids 

Enseco ID: 
Sampled: 
Prepared: 

Result Units 

774 

774 

ND 

ND 
11 
0.2 
ND 
7.1 
ND 
827 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 

1048354 
08 AUG 89 
See Below 

Received: 10 AUG 89 
Analyzed: See Below 

Reporting Analytical 
Limit Method 

5 310.1 

5 310.1 

5 310.1 

5 310.1 
3 300.0 
0.1 340.2 
0.5 353.2 

150.1 
5 300.0 
10 160.1 

Prepared Analyzed 
Date Date 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

11 AUG 89 

11 AUG 89 

11 AUG 89 

11 AUG 89 
16 AUG 89 
16 AUG 89 
18 AUG 89 
11 AUG 89 
16 AUG 89 
15 AUG 89 

N.D. =• Not Detected 
N.A. - Not Applicable 

^^Reported By: Jennifer Franzen Approved By: Tammy Bailey 



Ênseco 

OT ASSIGNMENT REPORT 
'atile Organics by GC/MS 

Laboratory Qc L o t Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006099-0001-SA AQUEOUS 624-A 07 AUG 89-D 15 AUG 89-D 
006099-0003-SA AQUEOUS 624-A 07 AUG 89-D 15 AUG 89-D 



•
llCATE CONTROL SAMPLE REPORT 
atile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
0CS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 07 AUG 89-D 
Concentration Units: ug/L 

1,1-Dichloroethene 50 43 .5 44 .2 43.8 88 61--145 1.6 14 
Trichloroethene 50 50 .0 51 .4 50.7 101 71-•120 2.8 14 
Benzene 50 56 .4 59 .0 57.7 115 76-•127 4.5 11 
Toluene 50 45 .4 49 .1 47.2 95 76-•125 7.8 13 
Chlorobenzene 50 51 .1 54 .5 52.8 106 75-•130 6.4 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



P
ILE CONTROL SAMPLE REPORT 
atile Organics by GC/MS 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 07 AUG 89-D QC Run: 
Concentration Units: ug/L 

I,2-Dichloroethane-d4 
4-Bromof1uorobenzene 

15 AUG 89-D 

To!uene-d8 

50.0 

50.0 
50.0 

46.6 

49.3 
49.8 

93 76-114 

99 
100 

86-115 
88-110 

— '̂ Enseco 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



OD BLANK REPORT 
tile Organics by GC/MS 

-••'3Enseo o 

Analyte Result Units 
Reporting 

Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 07 AUG 89-D QC Run: . 15 AUG 89-D 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 
(cis/trans) ND 

Chloroform ND 
1,2-Dichloroethane NO 
1,1,1-Trichioroethane ND 
Carbon tetrachloride NO 
Bromod i chioromethane NO 
1,2-Dichloropropane ND 
trans-1,3-Dichloropropene ND 
TXJchloroethene ND 
î ftprodi bromomethane ND 
fafX 2-Tri chi oroethane ND 
Benzene NO 
cis-1,3-Dichloropropene ND 
2-Chloroethyl vinyl ether ND 
Bromoform ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
Chlorobenzene ND 
Ethyl benzene ND 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 07 AUG 89-D QC Run: 15 AUG 89-D 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
10 
10 
5.0 
5.0 
5.0 



•
THOD BLANK REPORT 
latile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 

QC Lot: 07 AUG 89-D QC Run: 15 AUG 89-D 

1,2-Dichloroethene 
(cis/trans) ND ug/L 5.0 

Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1.1.1- Trichloroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodichioromethane ND ug/L 5.0 
1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chiorodibromomethane ND ug/L 5.0 
1.1.2- Trichloroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
~ 'rachloroethene ND ug/L 5.0 uene ND ug/L 5.0 
1orobenzene ND ug/L 5.0 

Ethyl benzene ND ug/L 5.0 



PLOT ASSIGNMENT REPORT 
,iivol atile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006099-0001-SA AQUEOUS 625-A 14 AUG 89-A 14 AUG 89-B 
006099-0003-SA AQUEOUS 625-A 14 AUG 89-A 14 AUG 89-B 



3-Enseco 
LICATE CONTROL SAMPLE REPORT 
ivolatile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A 
Concentration Units: ug/L 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-N1troso-di-
n-propylamine 

1,2,4-Trichlorobenzene 
4-Chloro-3-methyl phenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

100 50.3 53.8 52.0 52 12- 89 6.7 42 
100 50.9 53.3 52.1 52 27-123 4.6 40 
50 17.8 16.7 17.2 35 36- 97 6.4 28 

50 23.9 27.3 25.6 51 41-116 13 38 
50 18.2 17.1 17.6 35 39- 98 6.2 28 
100 64.1 65.3 64.7 65 23- 97 1.9 42 
50 23.5 24.7 24.1 48 46-118 5.0 31 
100 41.0 44.8 42.9 43 10- 80 8.9 50 
50 30.0 30.4 30.2 60 24- 96 1.3 38 
100 39.9 45.6 42.8 43 9-103 13 50 
50 30.3 29.4 29.8 60 26-127 3.0 31 

Jculations are performed before rounding to avoid round-off errors in calculated results. 



PGLE CONTROL SAMPLE REPORT 
.ivolatlle Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A QC Run: 14 AUG 89-B 
Concentration Units: ug/L 

Nitrobenzene-d5 100 43.6 44 35-114 
2-Fluorobiphenyl 100 42.7 43 43-116 
Terphenyl-dl4 100 52.9 53 33-141 
2-Fluorophenol 200 83.9 42 21-100 
Phenol-d5 200 73.9 37 10- 94 
2,4,6-Tribromophenol 200 129 64 10-123 

Calculations are performed before rounding to avoid round-off errors in calculated results 



V 
0 BLANK REPORT 

'volatile Organics. by GC/MS 

— ">Enseco 

Analyte Result Units 
Reporting 

Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A QC Run: 14 AUG 89-B 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl) 
ether 

N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) 
m̂ethane 

•fafcOi chi orophenol 
10,4-Trichi orobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 
phenyl ether 

Fluorene 
4,6-Dinitro-
2-methylphenol 

1,2-Diphenylhydrazine 
N-Nitrosodiphenyl amine 
4-Bromophenyl 
phenyl ether 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND . ug/L 

ND ug/L 

10 
10 
10 
10 
10 
10 

10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

10 
10 

50 
10 
10 

10 



OEiiseco 

,100 BLANK REPORT 
'ivolatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 
Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 
phthalate 

Chrysene 
Di-n-octyl phthalate 
Benzofblfluoranthene 
Benzo(k)fl uoranthene 
Benzo(a)pyrene 

fdeno(l,2,3-c,d)pyrene 
Jenz(a,h)anthracene 
nzo(g,h,i)perylene 

QC Run: 14 AUG 89-B 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
50 
10 
10 
10 
10 
10 
10 
20 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- D1chlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl) 
ether 

N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

QC Run: 14 AUG 89-B 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
NO 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
10 
io 
10 

10 
10 
10 
10 
10 
10 



—* ̂Eiiseco 

LOD BLANK REPORT 
olatile Organics by GC/MS (cont.) 

Analyte Result 
Reporting 

Units Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A QC Run: 14 AUG 89-B 

bis(2-Chloroethoxy) 
methane 

2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutad i ene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Oimethyl phthalate 
Acenapnthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-N1trophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
^ t h y l phthalate 
^Blorophenyl 
^nenyl ether 
Fluorene 
4,6-Dinitro-
2-methylphenol 

1,2-Diphenylhydrazine 
N-Ni trosodi phenyl ami ne 
4-Bromophenyl 
phenyl etner 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl. phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 
phthalate 

Chrysene 
Di-n-octyl phthalate 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND . ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

10 
10 

50 
10 
10 

10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 

10 
10 
10 



BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte 

Reporting 
Result Units Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A QC Run: 14 AUG 89-B 

b)fluoranthene NO ug/L 0 
.fluoranthene NO uĝ L 

Indend l^:3-c,d)pyrene Ng ug/L 0 
Dibenzia,h)anthracene ND ug/L u 
Benzo(g,h,i)perylene NU ug/u 

Benzo 
Benzo 
Benzo 



jr Enseco — '•j? 

Ĉ .OT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006099-0001-SA AQUEOUS 608-A 11 AUG 89-A 11 AUG 89-A 
006099-0002-SA AQUEOUS 608-A 11 AUG 89-A 11 AUG 89-A 
006099-0003-SA AQUEOUS 608-A 11 AUG 89-A 11 AUG 89-A 



^Enseco 
[ICATE CONTROL SAMPLE REPORT 

ii vol atile Organics by GC 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 89-A 
Concentration Units: ug/L 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Oieldrin 
Endrin 
4,4'-DOT 

0.2 0.153 0.173 0.163 82 56-123 12 15 
0.2 0.172 0.189 0.180 90 40-131 9.4 20 
0.2 0.149 0.164 0.156 78 40-120 9.6 22 
0.5 0.440 0.492 0.466 93 52-126 11 18 

. 0.5 0.420 0.468 0.444 89 56-121 11 21 
0.5 0.413 0.469 0.441 88 38-127 13 27 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



^Enseco 
E CONTROL SAMPLE REPORT 
olatile Organics by GC 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 89-A QC Run: 11 AUG 89-A 
Concentration Units: ug/L 

Dibutylchlorendate 1.00 0.789 79 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



OD BLANK REPORT 
volati le Organics by GC 

^Enseco 

Analyte Result 
Reporting 

Units Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 89-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde «a-Chlordane 

a-Chlordane 
phene 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

QC Run: 11 AUG 89-A 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 
ug/L 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 89-

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 

A QC Run: 11 AUG 89-A 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 



D BLANK REPORT 
volatile Organics by GC (cont.) 

^Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
qC Lot: 11 AUG 89-A 

4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4/-0DT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

:lor-1260 

qC Run: 11 AUG 89-A 

• 

ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 89-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane). 
Heptachlor 
Aldrin 
Heptachlor 
Endosulfan 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 

QC Run: 11 AUG 89-A 

epoxide 

II 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ugA 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 



OD BLANK REPORT 
volatile Organics by GC (cont.) 

Analyte 

Reporting 
Result Units Limit 

Test: 608-PP-A 

S 'S?! T A U G V A QC Run: 11 AUG 89-A 

ig |t S:l§ 
Aroclor-1221 JD ug/L u.w 
Aroclor-1232 NO ug/L O.su 
Aroclor-1242 ND ug/L u.au 
Aroclor-1248 JD. ug/L o.w 
Aroclor-1254 ND ug/L i.u 
Aroclor-1260 N D U9 / L i , U 



^•OT ASSIGNMENT REPORT 
i^ ^ i l s Analysis and Preparation 

Laboratory 
Sample Number 

006099-
006099-
006099-
006099-
006099-
006099-

0001-SA 
0001-SA 
0001-SA 
0001-SA 
0001-SA 
0001-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

ICP-AD 
AS-FAA-AD 
PB-FAA-AD 
SE-FAA-AD 
TL-FAA-AD 
HG-CVAA-AT 

QC Lot Number 
(DCS) 

16 AUG 89-A 
14 AUG 89-A 
14 AUG 89-D 
14 AUG 89-A 
16 AUG 89-A 
15 AUG 89-A 



^^ICATE CONTROL SAMPLE REPORT 
!^P5ls Analysis and Preparation 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: ICP-AD 
Matrix: AQUEOUS 
QC Lot: 16 AUG 89-A 
Concentration Units: mg/L 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl 1ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese «e1 

ssium 
nium 

Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

2.0 2.04 1.98 2.01 101 75-125 3.0 20 
0.5 0.52 0.52 0.52 104 75-125 0.0 20 
2.0 2.00 2.00 2.00 100 75-125 0.0 20 
2.0 1.98 2.00 1.99 100 75-125 1.0 20 
0.05 0.050 0.050 0.050 100 75-125 0.0 20 
0.05 0.054 0.050 0.052 104 75-125 7.7 20 
100 103 104 104 104 75-125 1.0 20 
0.2 0.21 0.21 0.21 105 75-125 0.0 20 
0.5 0.48 0.49 0.48 97 75-125 2.1 20 
0.25 0.26 0.26 0.26 104 75-125 0.0 20 
1.0 1.04 1.04 1.04 104 75-125 0.0 20 
0.5 0.50 0.52 0.51 102 75-125 3.9 20 
50 51.6 51.9 51.8 104 75-125 0.6 20 
0.5 0.50 0.50 0.50 100 75-125 0.0 20 
0.5 0.50 0.50 0.50 100 75-125 0.0 20 
100 101 101 101 101 75-125 0.0 20 
0 NA NA NC NC 75-125 NC 20 

0.05 0.055 0.058 0.056 113 75-125 5.3 20 
100 102 102 102 102 75-125 0.0 20 
0 NA NA NC NC 75-125 NC 20 

0.4 0.44 0.44 0.44 110 75-125 0.0 20 
0.5 0.50 0.50 0.50 100 75-125 0.0 20 
0.5 0.53 0.53 0.53 106 75-125 0.0 20 

Category: AS-FAA-AD 
Matrix: AqUEOUS 
QC Lot: 14 AUG 89-A 
Concentration Units: 

Arsenic 

mg/L 

0.04 0.036 0.039 0.038 94 75-125 8.0 20 

Category: PB-FAA-AD 
Matrix: AqUEOUS 
QC Lot: 14 AUG 89-D 
Concentration Units: mg/L 

Lead 0.02 0.021 0.023 0.022 110 75-125 9.1 20 

ND - Not detected 
NC = Not calculated, calculation not applicable 
NA = Not applicable 

Iculations are performed before rounding to avoid round-off errors in calculated results. 



^Enseco 

CATE CONTROL SAMPLE REPORT 
Is Analysis and Preparation (cont.) 

Analyte 
Concentration 

Spiked Measured 
DCSl DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: SE-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 14 AUG 89-A 
Concentration Units: mg/L 

Selenium 0.01 0.010 0.010 0.010 100 75-125 0.0 20 

Category: TL-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 16 AUG 89-A 
Concentration Units: mg/L 

Thallium 0.05 0.055 0.054 0.054 109 75-125 1.8 20 

Category: HG-CVAA-AT 
Matrix: AQUEOUS 
QC Lot: 15 AUG 89-A 

:entration Units: mg/L j ^ e n t r 

^Rury 0.0010 0.000980 0.00101 0.000995 100 75-125 3.0 20 

Calculations are performed before rounding to avoid round-off errors in calculated results, 



^Enseco 
OT ASSIGNMENT REPORT 
Chemistry Analysis and Preparation 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006099-0001-SA AQUEOUS ALK-A 11 AUG 89-A 
006099-0001-SA AQUEOUS N03-A 18 AUG 89-A 
006099-0001-SA AQUEOUS CL-IC-A 16 AUG 89-B 
006099-0001-SA AQUEOUS S04-IC-A 16 AUG 89-A 
006099-0001-SA AQUEOUS F-A 16 AUG 89-A 
006099-0001-SA AQUEOUS TDS-A 15 AUG 89-A 15 AUG 89-A 
006099-0001-SA AQUEOUS PH-A 11 AUG 89-A 



LICATE CONTROL SAMPLE REPORT 
Chemistry Analysis and Preparation 

^Enseco 

Analyte 
Concentration 

Spiked Measured 
0CS1. DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: ALK-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 89-A 
Concentration Units: mg/L 

Alkalinity, Total as 
CaC03 at pH 4.5 125 118 119 118 95 90-110 0.8 10 

Category: N03-A 
Matrix: AQUEOUS 
QC Lot: 18 AUG 89-A 
Concentration Units: mg/L 

Nitrate as N 5.4 5.44 5.65 5.54 103 91-109 3.8 10 

Category: CL-IC-A 
Matrix: AQUEOUS «ot: 16 AUG 89-B 

entration Units: mg/L 
ride 100 103 104 104 104 75-125 1.0 20 

Category: S04-IC-A 
Matrix: AQUEOUS 
QC Lot: 16 AUG 89-A 
Concentration Units: mg/L 

Sulfate 200 209 210 210 105 75-125 0.5 20 

Category: F-A 
Matrix: -AQUEOUS 
QC Lot: 16 AUG 89-A 
Concentration Units: mg/L 

Fluoride 12 12.9 13.1 13.0 108 88-112 1.5 15 

Calculations are performed before rounding to avoid round-off errors in calculated results, 



£HOD BLANK REPORT 
Chemistry Analysis und Preparation 

Reporting 
Analyte Result Units Limit 

Test: TDS-BAL-A 
Matrix: AqUEOUS 
QC Lot: 15 AUG 89-A QC Run: 15 AUG 89-A 

Total Dissolved Solids ND mg/L 10 





Iinscco Incorporated 

€*Enseco 
September 8, 1989 

Gordon Wassell 
Enron 
2223 Dodge St. 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the two aqueous samples received at Rocky 
Mountain Analytical Laboratory on September 2, 1989. 

If you have any questions, the Program Administrator assigned to this 
projeGt is Cindy Ingram. 

Sincerely, 

Ramona Power 
Delta Control 

Enclosures 

cc: Cindy Ingram, PA 

RMAL #006385 

•1955 Yarrow Street 
Arvada, Colorado 80002 
305/-I21-66U Fax: 30V-HI 7171 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
f i r s t four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The f i f t h section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling ( i f known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 



Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a, spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery • X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCSl - Measured Concentration DCS2 I 
RPD * X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID Matrix 
Sampled Received 

Date Time Date 

006385-0001-SA 5-2A 
006385-0002-SA Trip blank 

AQUEOUS 31 AUG 89 15:15 02 SEP 89 
AQUEOUS 01 SEP 89 11:00 02 SEP 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
006385. Code Analysis Description Test? 

0001 - 0002 A Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 



^Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A 
006385-0001-SA 
AQUEOUS 
02 SEP 89 

Enseco ID: 1050929 
Sampled: 31 AUG 89 
Prepared: 06 SEP 89 

Received: 02 SEP 89 
Analyzed: 06 SEP 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Di chioropropene 
richloroethene 
hiorodibromomethane 
,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
l,2-Dichloroethane-d4 

Result Units • Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/.L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

101 % --

98.8 % 
99.7 % 

N.D. = Not Detected 
N.A. = Not Applicable 

^p|eported By: Steve Siegel Approved By: Jeff Lowry 



•3 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Trip blank 
006385-0002-SA 
AQUEOUS 
02 SEP 89 

Enseco ID: 1050930 
Sampled: 01 SEP 89 
Prepared: 06 SEP 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chioroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
richloroethene 
hiorodibromomethane 
, 1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
1,2-Dichioroethane-d4 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

102 % 

99.0 % 
94.4 % 

Received: 02 SEP 89 
Analyzed: 06 SEP 89 

Reporting 
Limit 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 

. 5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

N.D. = Not Detected 
N.A. = Not Applicable 

^J^eported By: Keith Beauvais Approved By: Jeff Lowry 



WlOl ASSIGNMENT REPORT 
jlatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006385-0001-SA AQUEOUS 624-A 25 AUG 89-H 06 SEP 89-H 
006385-0002-SA AQUEOUS 624-A 25 AUG 89-H 06 SEP 89-H 



JLOT ASSIGNMENT REPORT 
J! atile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006385-0001-SA AQUEOUS 624-A 25 AUG 89-H 06 SEP 89-H 
006385-0002-SA AQUEOUS 624-A 25 AUG 89-H 06 SEP 89-H 



^PLICATE CONTROL SAMPLE REPORT 
^ 1 atile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 89-H 
Concentration Units: ug/L 

1,1-Dichloroethene 50 40. 2 39 .0 39 .6 79 61--145 3.0 14 
Trichloroethene . 50 42. 1 42 .3 42 .2 84 71-•120 0.5 14 
Benzene 50 48. 5 49 2 48 .8 98 76-•127 1.4 11 
Toluene 50 42. 7 43 7 43 .2 86 76-•125 2.3 13 
Chlorobenzene 50 43. 8 44 9 44 .4 89 75- 130 2.5 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



^Enseco 
GLE CONTROL SAMPLE REPORT 
atile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 89-H QC Run: 06 SEP 89-H 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 48.3 97 76-114 
4-Bromof1uorobenzene 
(BFB) 50.0 49.7 99 86-115 

Toluene-d8 50.0 . 50.4 101 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



^Enseco 

HOD BLANK REPORT 
atile Organics by GC/MS 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 89-H QC Run: 06 SEP 89-H 

Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride ND ug/L 5.0 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 
1,2-Dichloroethene 

ug/L 

(cis/trans) ND ug/L 5.0 
Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Trichloroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromod i chioromethane ND ug/L 5.0 
1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
.^prodi bromomethane 
f^P, 2-Tri chi oroethane 

ND ug/L 5.0 .^prodi bromomethane 
f^P, 2-Tri chi oroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethyl benzene ND ug/L 5.0 



Rocky Mountain 
Analytical Laboratory 

October 17. 1989 

Gordon Wassell 
Enron 
2223 Dodge Street 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the one aqueous and four soil samples received 
at Rocky Mountain Analytical Laboratory on September 22, 1989. 

If you have any questions, the Program Administrator assigned to this 
project is Cindy Ingram. 

Sincerely, 

Ramona Power 
Data Control 

Enclosures 

cc: Cindy Ingram, PA 

RMAL #006689 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431 -7171 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result! The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Enseco-RMAL is no longer, routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and"metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3. 
April, 1989. 



Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration * 
% Recovery • : X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

| Measured Concentration DCSl - Measured Concentration DCS2 I 
RPD : X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

Data Quality Assessment 
0 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered." 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID Matrix 

006689-0001.-SA 5-4b ? 30.5' SOIL 
006689-0002-SA 5-4b (? 52' SOIL 
006689-0003-SA 5-5b @ 30.5' SOIL 
006689-0004-SA 5-5b @ 52' SOIL 
006689-0005-SA Trip blank AQUEOUS 

Sampled Received 
Date Time Date 

18 SEP 89 11:55 22 SEP 89 
18 SEP 89 16:40 22 SEP 89 
19 SEP 89 14:10 22 SEP 89 
20 SEP 89 11:25 22 SEP 89 
21 SEP 89 12:00 22 SEP 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
006689 Code Analysis Description Test? 

0001 - 0004 A Aromatic Volatile Organics N 

0005 B Aromatic Volatile Organics N 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Aromatic Volatile Organics 

Method 8020 

Enron 
5-4b @ 30.5' 
006689-0001-SA 
SOIL 
22 SEP 89 

Enseco ID: 1053602 
Sampled: 18 SEP 89 
Prepared: NA 

Received: 22 SEP 89 
Analyzed: 29 SEP 89 

Wet wt. Reporting 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 

Result Units Limit 

ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg • 100 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 

ND = Not detected . _.. . 
NA = Not applicable 

Reported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



Aromatic Volatile Organics 

Method 8020 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-4b @ 52' 
006689-0002-SA 
SOIL 
22 SEP 89 

Enseco ID: 1053603 
Sampled: 18 SEP 89 
Prepared: NA 

Received: 22 SEP 89 
Analyzed: 29 SEP 89 

Wet wt. Reporting 
Parameter Result Units Limit 

Benzene ND ug/kg 100 
Toluene ND ug/kg 100 
Chlorobenzene ND ug/kg 100 
Ethyl benzene NO ug/kg 100 
Total xylenes 410 ug/kg 200 
1,3-Dichlorobenzene ND ug/kg 100 
1,4-Dichlorobenzene ND ug/kg 100 
1,2-Dichlorobenzene ND ug/kg 100 

ND = Not detected 
NA = Not applicable 

# 
eported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Aromatic Volatile Organics 

Method 8020 

Enron 
5-5b 0 30.5' 
006689-0003-SA 
SOIL 
22 SEP 89 

Enseco ID: 1053604 
Sampled: 19 SEP 89 Received: 22 SEP 89 
Prepared: NA Analyzed: 29 SEP 89 

Wet wt. Reporting 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichiorobenzene 

Result Units Limit 

ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 100 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 

ND = Not detected 
NA = Not applicable 

Reported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



Aromatic Volatile Organics 

Method 8020 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-5b @ 52' 
006689-0004-SA 
SOIL 
22 SEP 89 

Enseco ID: 1053605 
Sampled: 20 SEP 89 Received: 
Prepared: NA Analyzed: 

Wet wt. Report 

22 SEP 89 
29 SEP 89 

Parameter Result Units Limit 

Benzene NO ug/kg 50 
Toluene ND ug/kg 50 
Chlorobenzene ND ug/kg 50 
Ethyl benzene ND ug/kg 50 
Total xylenes ND ug/kg 100 
1,3-Dichlorobenzene ND ug/kg 50 
1,4-Dichlorobenzene ND ug/kg 50 
1,2-Dichlorobenzene ND ug/kg 50 

ND = Not detected 
NA = Not applicable 

Reported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Aromatic Volatile Organics 

Method 602 

Enron 
Trip blank 
006689-0005-SA 
AQUEOUS 
22 SEP 89 

Enseco ID: 
Sampled: 
Prepared: 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 

1053606 
21 SEP 89 Received: 22 
NA Analyzed: 28 

Reporting 
Result Units Limit 

ND ug/L 0.50 
0.77 ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 

ND = Not detected • — • 
NA = Not applicable 

R̂eported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006689-0001-SA SOIL 8020-S 28 SEP 89-H 28 SEP 89-H 
006689-0002-SA SOIL 8020-S 29 SEP 89-F 29 SEP 89-F 
006689-0003-SA SOIL 8020-S 28 SEP 89-H 28 SEP 89-H 
006689-0004-SA SOIL 8020-S 28 SEP 89-H 28 SEP 89-H 
006689-0005-SA AQUEOUS 602-A 28 SEP 89-H 28 SEP 89-H 



DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 28 SEP 89-H 
Concentration Units: ug/kg 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1,3-Dichlorobenzene 

500 503 495 499 100 77-123 1.6 20 
500 508 499 504 101 77-123 1.8 20 
500 547 533 540 108 77-123 2.6 20 
500 516 507 512 102 77-123 1.8 20 
500 530 520 525 105 77-123 1.9 20 
500 519 512 516 103 77-123 1.4 20 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 29 SEP 89-F 
Concentration Units: ug/kg 

~ t 

Benzene 
luene 
1orobenzene 
thyl benzene 

Total xylenes 
1,3-Dichlorobenzene 

500 433 443 438 88 77-123 2.3 20 
500 427 442 434 87 77-123 3.5 20 
500 532 478 505 101 77-123 11 20 
500 446 451 448 90 77-123 1.1 20 
500 429 428 428 86 77-123 0.2 20 
500 434 348 391 78 77-123 22 20 

Category: 602-A 
Matrix: AQUEOUS 
QC Lot: 28 SEP 89-H 
Concentration Units: ug/L 

Benzene 5.0 
Toluene 5.0 
Chlorobenzene 5.0 
Ethyl benzene 5.0 
Total xylenes 5.0 
1,3-Dicnlorobenzene 5.0 

5.04 4.93 4.98 100 75-115 2.2 20 
5.06 4.95 5.00 100 75-115 2.2 20 
5.36 5.29 5.32 107 75-115 1.3 20 
5.14 4.99 5.06 101 75-115 3.0 20 
5.19 5.09 5.14 103 75-115 1.9 20 
4.93 4.84 4.88 98 75-115 1.8 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



INGLE CONTROL SAMPLE REPORT 
^^Volatile Organics by GC 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 28 SEP 89-H QC Run: 28 SEP 89-H 
Concentration. Units: ug/kg 

a,a,a-Trifluorotoluene 500 608 122 20-160 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 29 SEP 89-F QC Run: 29 SEP 89-F 
Concentration Units: ug/kg 

a,a,a-Trifluorotoluene 3000 3110 104 20-160 

Category: 602-A 
Matrix: AQUEOUS 
QC Lot: 28 SEP 89-H QC Run: 28 SEP 89-H 
Concentration Units: ug/L 

a,a-Trifluorotoluene 5.00 6.08 122 20-160 

Calculations are performed before rounding to avoid round-off errors in calculated results, 



-feEiTseco 

ETHOD BLANK REPORT 
Volatile Organics by GC 

Analyte Result Units 
Reporting 
Limit 

Test: 8020-S 
Matrix: SOIL 
QC Lot: 28 SEP 89-H 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 

QC Run: 28 SEP 89-H 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

50 
50 
50 
50 
100 
50 
50 
50 

Test: 8020-S 
Matrix: SOIL 
QC Lot: 29 SEP 89-F 

Benzene 
Toluene 
1orobenzene 
hyl benzene 

otal xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichiorobenzene 

QC Run: 29 SEP 89-F 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

50 
50 
50 
50 
100 
50 
50 
50 

Test: 602-AP 
Matrix: AQUEOUS 
QC Lot: 28 SEP 89-H 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Didhlorobenzene 

QC Run: 28 SEP 89-H 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.50 
0.50 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 



Rocky Mountain 
Analytical Laboratory 

^Enseco 
October 17, 1989 

Gordon Wassell 
EnrOn 
2223 Dodge St. 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the two soil and one aqueous samples received 
at Rocky Mountain Analytical Laboratory on September 25, 1989. 

If you have any questions, the Program Administrator assigned to this 
project is Cindy Ingram. 

Ramona Power 
pata Control 

Enclosures 

cc: Cindy Ingram, PA 

RMAL #006720 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 

Sincerely, 



. , ^ 
Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and-metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3. 
April, 1989. 



As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery • X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

| Measured Concentration DCSl - Measured Concentration DCS2 I 
RPD X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

Data Quality Assessment 

The results contained in this report*were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



^Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID 

006720-0001-SA 
006720-0002-SA 
006720-0003-SA 

Client ID 

5-6B (? 32.5-32.75' 
5-6B @ 54.25-54.5' 
Trip Blank 

Sampled Received 
Matrix Date Time Date 

SOIL 21 SEP 89 19:00 25 SEP 89 
SOIL 22 SEP 89 11:30 25 SEP 89 
AQUEOUS 23 SEP 89 13:30 25 SEP 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab IO: Group Custom 
006720 Code Analysis Description Test? 

0001 - -0002 A Aromatic Volatile Organics 

0003 B Aromatic Volatile Organics 

N 

N 



Name: 
ID: 

Client 
Client 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Aromatic Volatile Organics 

Method 8020 

Enron 
5-6B @ 
006720-
SOIL 
25 SEP 

32.5-32.75' 
0001-SA Enseco ID: 

Sampled: 
89 Prepared: 

1053811 
21 SEP 89 
NA 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 

Received: 25 SEP 89 
Analyzed: 28 SEP 89 

Wet wt. Reporting 
Result Units Limit 

ND ug/kg 50 
ND ug/kg 50 
NO ug/kg 50 
ND ug/kg 50 
ND ug/kg 100 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 

ND = Not detected 
NA = Not applicable 

# 
eported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Aromatic Volatile Organics 

Method 8020 

Enron 
5-6B @ 54.25-54.5' 
006720-0002-SA ' Enseco ID: 1053812 
SOIL Sampled: 22 SEP 89 
25 SEP 89 Prepared: NA 

Received: 25 SEP 89 
Analyzed: 28 SEP 89 

Wet wt. Reporting 
Parameter Result Units Limit 

Benzene ND ug/kg 50 
Toluene ND ug/kg 50 
Chlorobenzene ND ug/kg 50 
Ethyl benzene ND ug/kg 50 
Total xylenes ND ug/kg 100 
1,3-Dichlorobenzene ND ug/kg 50 
1,4-Dichlorobenzene ND ug/kg 50 
1,2-Dichlorobenzene ND ug/kg 50 

ND = Not detected • "" 
NA = Not applicable 

Reported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Aromatic Volatile Organics 

Method 602 

Enron 
Trip Blank 
006720-0003-SA 
AQUEOUS 
25 SEP 89 

Enseco ID: 1053813 
Sampled: 23 SEP 89 
Prepared: NA 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Di chiorobenzene 
1.4- Dichlorobenzene 
1,2-Di chiorobenzene 

Received: 25 SEP 89 
Analyzed: 28 SEP 89 

Reporting 
Result Units Limit 

ND ug/L 0.50 
ND ug/L 0.50 
0.50 ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 

ND = Not detected 
NA = Not applicable 

eported By: Leewaphath Xaiyasang Approved By: Barbara Sullivan 



%Enseco 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006720-0001-SA SOIL 8020-S 28 SEP 89-H 28 SEP 89-H 
006720-0002-SA SOIL 8020-S 28 SEP 89-H 28 SEP 89-H 
006720-0003-SA AQUEOUS 602-A 28 SEP 89-H 28 SEP 89-H 



%Enseco 

UPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC 

Analyte 
Concentration 

Spiked 
OCS1 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 28 SEP 89-H 
Concentration Units: ug/kg 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1,3-Dichlorobenzene 

500 503 495 499 100 77-123 1.6 20 
500 508 499 504 101 77-123 1.8 20 
500 547 533 540 108 77-123 2.6 20 
500 516 507 512 102 77-123 1.8 20 
500 530 520 525 105 77-123 1.9 20 
500 519 512 516 103 77-123 1.4 20 

Category: 602-A 
Matrix: AQUEOUS 
QC Lot: 28 SEP 89-H 
Concentration Units: ug/L 

Benzene 
oluene 
hiorobenzene 
Ethyl benzene 
Total xylenes 
1,3-Di chiorobenzene 

5.0 5.04 4.93 4.98 100 75-115 2.2 20 
5.0 5.06 4.95 5.00 100 75-115 2.2 20 
5.0 5.36 5.29 5.32 107 75-115 1.3 20 
5.0 5.14 4.99 5.06 101 75-115 3.0 20 
5.0 5.19 5.09 5.14 103 75-115 1.9 20 
5.0 4.93 4.84 4.88 98 75-115 1.8 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



'̂ Enseco 

^5INGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 28 SEP 89-H QC Run: 28 SEP 89-H 
Concentration Units: ug/kg 

a,a,a-Trifluorotoluene 500 608 122 20-160 

Category: 602-A 
Matrix: AQUEOUS 
QC Lot: 28 SEP 89-H QC Run: 28 SEP 89-H 
Concentration Units: ug/L 

a,a,a-Trifluorotoluene 5.00 6.08 122 20-160 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Ênseco 

ETHOD BLANK REPORT 
Volatile Organics by GC 

Analyte Result Units 
Reporting 
Limit 

Test: 8020-S 
Matrix: SOIL 
QC Lot: 28 SEP 89-H 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Di cnlorobenzene 
1.4- Dichlorobenzene 
1,2-Di chiorobenzene 

QC Run: 28 SEP 89-H 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

50 
50 
50 
50 
100 
50 
50 
50 

Test: 602-AP 
Matrix: AQUEOUS 
QC Lot: 28 SEP 89-H 

Benzene 
Toiuene 
hiorobenzene 
thyl benzene 
otal xylenes 
1.3- Dichlorobenzene 
1.4- Di chiorobenzene 
1,2-Dichlorobenzene 

QC Run: 28 SEP 89-H 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.50 
0.50 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 



RECEIVED GOT 2 5 1389 Rocky Mountain 
Analytical Laboratory 

'̂ Enseco 
October 18, 1989 

Gordon Wassell 
Enron 
2223 Dodge St. 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the two soil samples received at Rocky Mountain 
Analytical Laboratory on September 29, 1989. 

If you have any questions, the Program Administrator assigned to this 
project is Cindy Ingram. 

Ramona Power 
Data Control 

Enclosures 

cc: Cindy Ingram, PA 

RMAL #006801 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 

Sincerely, 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and.metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 



Quality Control Reports ^Enseco 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

. I Measured Concentration DCSl - Measured Concentration DCS2 I 
RPO X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. ' 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID 
Sampled Received 

Matrix Date Time Date 

006801-0001-SA 
006801-OOOZ-SA 

5-8b 0 30.5' 
5-7b (? 30.5' 

SOIL 25 SEP 89 14:25 29 SEP 89 
SOIL 27 SEP 89 15:35 29 SEP 89 



-'̂ Enseco 

ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab IO: Group Custom 
006801 Code Analysis Description Test? 

0001 - 0002 A Aromatic Volatile Organics N 



Aromatic Volatile Organics 

Method 8020 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-8b 0 30.5' 
006801-0001-SA 
SOIL 
29 SEP 89 

Enseco ID: 1054436 
Sampled: 25 SEP 89 
Prepared: NA 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Di chiorobenzene 
1.4- Dichiorobenzene 
1,2-Di chiorobenzene 

Received: 29 SEP 89 
Analyzed: 04 OCT 89 

Wet wt. Reporting 
Result Units Limit 

ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 100 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 

ND - Not detected 
NA = Not applicable 

Reported By: William Sullivan Approved By: Kim Zilis 



Aromatic Volatile Organics 

Method 8020 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-7b @ 30.5' 
006801-0002-SA 
SOIL 
29 SEP 89 

Enseco ID: 1054437 
Sampled: 27 SEP 89 
Prepared: NA 

Received: 29 SEP 89 
Analyzed: 04 OCT 89 

Wet wt. Reporting 
Parameter Result Units Limit 

Benzene ND ug/kg 50 
Toluene ND ug/kg 50 
Chlorobenzene ND ug/kg 50 
Ethyl benzene ND ug/kg 50 
Total xylenes ND ug/kg 100 
1,3-Dichlorobenzene ND ug/kg 50 
1,4-Dichlorobenzene ND ug/kg 50 
1,2-Dichiorobenzene ND ug/kg 50 

ND - Not detected 
NA = Not applicable 

Reported By: William Sullivan Approved By: Kim Zilis 



QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC 

Laboratory 
Sample Number QC Matrix QC Category 
006801-0001-SA SOIL 8020-S 
006801-0002-SA SOIL 8020-S 

QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

04 OCT 89-F 04 OCT 89-F 
04 OCT 89-F 04 OCT 89-F 



UPLICATE CONTROL SAMPLE REPORT 
olatile Organics by GC 

©Enseco 

Analyte 
Concentration 

Spiked Measured 
DCSl DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 04 OCT 89-F 
Concentration*Units: ug/kg 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1,3-Dichlorobenzene 

500 439 432 436 87 77-123 1.6 20 
500 454 450 452 90 77-123 0.9 20 
500 515 516 516 103 77-123 0.2 20 
500 481 480 480 96 77-123 0.2 20 
500 456 457 456 91 77-123 0.2 20 
500 455 483 469 94 77-123 6.0 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



INGLE CONTROL SAMPLE REPORT 
olatile Organics by GC 

•©Eiiseco 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 04 OCT 89-F QC Run; 
Concentration Units: ug/kg 

04 OCT 89-F 

a,a,a-Trif1uorotoluene 3000 3360 112 20-160 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



•
iETHOD BLANK REPORT 
'olatile Organics by GC 

Reporting 
Analyte Result Units Limit 

Test: 8020-S 
Matrix: SOIL ; 

QC Lot: 04 OCT 89-F QC Run: 04 OCT 89-F 

Benzene * ND ug/kg 50 
Toluene ND ug/kg 50 
Chlorobenzene ND ug/kg 50 
Ethyl benzene ND ug/kg 50 
Total xylenes ND ug/kg 100 
1.3- Dichlorobenzene . ND ug/kg 50 
1.4- Dichiorobenzene ND ug/kg 50 
1,2-Dichiorobenzene ND ug/kg 50 



Rocky Mountain 
Analytical Laboratory 

i 

'^oiseco 
October 24, 1989 

Gordon Wassell 
Enron 
2223 Dodge Street 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the five aqueous samples received at Rocky 
Mountain Analytical Laboratory on October 5, 1989. 

If you have any questions, the Program Administrator assigned to this 
project is Cindy Ingram. 

Sincerely, 

Ramona Power 
Data Control 

Enclosures 

cc: Cindy Ingram, PA 

RMAL #006865 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421.6611 l-'ax: 301/451 7171 



_ _ - _ . 

Discussion =^ 
This report contains results and supporting quality control and sample 

identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 

' - Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

©Enseco 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 



Quality Control Reports '̂ JUJTSCCO 

As documented in more detail in Enseco's QAPP, various internal quality 
• control checks are performed to assure that the laboratory was in control 

during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample-used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
h Recovery * X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

• I Measured Concentration DCSl - Measured Concentration DCS2 I 
RPD — X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 
Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID 

006865-0001-SA 5-5BA 
006865-0002-SA Field blank 
006865-0003-SA 5-5B 
006865-0004-SA 5-6B 
006865-0005-SA Trip blank 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 03 OCT 89 14:40 05 OCT 89 
AQUEOUS 03 OCT 89 12:30 05 OCT 89 
AQUEOUS 03 OCT 89 14:30 05 OCT 89 
AQUEOUS 03 OCT 89 17:00 05 OCT 89 
AQUEOUS 04 OCT 89 09:30 05 OCT 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
006865 Code Analysis Description Test? 

0001 - 0005 A Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 



-©Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-5BA 
006865-0001-SA 
AQUEOUS 
05 OCT 89 

Enseco ID: 1054965 
Sampled: 03 OCT 89 
Prepared: 06 OCT 89 

Received: 05 OCT 89 
Analyzed: 13 OCT 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
1,2-Dichloroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5\0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

103 % --

99.2 % 
105 % --

ND = Not detected 
NA = Not applicable 

Reported By: Steve Siegel Approved By: Jeff Lowry 



•©Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Field blank 
006865-0002-SA 
AQUEOUS 
05 OCT 89 

Enseco ID: 
Sampled: 
Prepared: 

1054966 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Di chioropropene 
Trichloroethene 
,Chiorodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
JEthyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB 
l,2-Dichioroethane-d4 

03 OCT 89 Received: 05 
06 OCT 89 Analyzed: 12 

Reporting 
Result Units Limi t 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5\0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

97.9 % --

95.3 % . _ 

103 % 

ND = Not detected . -•• 
NA = Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Name: 
10: 

Client 
Client 
Lab ID: 
Matrix: 
Authorized 

Enron 
5-5B 
006865-0003-
AQUEOUS 
05 OCT 89 

SA Enseco ID: 1054967 
Sampled: 03 OCT 89 
Prepared: 06 OCT 89 

Parameter 

Received: 05 OCT 89 
Analyzed: 17 OCT 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toiuene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromofluorobenzene 

(BFB 
1,2-Dichioroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5\0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
8.7 ug/L 5.0 

96.4 % --

98.0 % _ _ 

83.3 % --

ND = Not detected . • 
NA = Not applicable 

Reported By: Lisa Traut Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Volatile Organics 

Method 624 

Enron 
5-6B 
006865-0004-SA 
AQUEOUS 
05 OCT 89 

©EnsecD 

Enseco ID: 1054968 
Sampled: 03 OCT 89 Received: 05 OCT 89 
Prepared: 06 OCT 89 Analyzed: 15 OCT 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof1uorobenzene 

(BFB) 
l,2-Dichloroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5\0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L . 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
15 ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

108 % --

101 % _ _ 

96.3 % - - ' '. 

ND = Not detected • --
NA = Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Trip blank 
006865-0005-SA 
AqUEOUS 
05 OCT 89 

Enseco ID: 1054969 
Sampled: 04 OCT 89 
Prepared: 10 OCT 89 

Received: 
Analyzed: 

05 OCT 89 
12 OCT 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromofluorobenzene 

(BFB) 
1,2-Dichioroethane-d4 

Result Units Limi t 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5'.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

100 % --

86.3 % 
98.0 % --

ND = Not detected 
NA = Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



rQC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
Sample Number 

006865-0001-SA 
006865-0002-SA 
006865-0003-SA 
006865-0004-SA 
006865-0005-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

624-A 
624-A 
624-A 
624-A 
624-A 

QC Lot Number 
(DCS) 

13 OCT 89-H1 
13 OCT 89-B 
05 OCT 89-L 
13 OCT 89-B 
13 OCT 89-B 

QC Run Number 
(SCS/BLANK) 

13 OCT 89-H1 
12 OCT 89-B 
17 OCT 89-L 
15 OCT 89-B 
12 OCT 89-B 



-̂ Enseco 

lUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-H1 
Concentration Units: ug/L 

1,1-Dichloroethene 50 55.3 52 1 53 7 107 61-•145 6. 0 14 
Trichloroethene 50 47.0 46 6 46 8 94 71-•120 0. 9 14 
Benzene 50 54.3 53 6 54 0 108 76-•127 1. 3 11 
Toluene 50 48.9 49 5 49 2 98 76-•125 1. 2 13 
Chlorobenzene 50 51.0 51 7 51 4 103 75-•130 1. 4 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-B 
Concentration Units: ug/L 

i r 

# 

1,1-Dichloroethene 
Trichloroethene 
enzene 
luene 
hiorobenzene 

50 51.8 50.8 51.3 103 61-145 1.9 14 
50 45.4 44.0 44.7 89 71-120 3.1 14 
50 55.4 54.7 55.0 110 76-127 1.3 11 
50 48.3 48.2 48.2 97 76-125 0.2 13 
50 47.0 47.8 47.4 95 75-130 1.7 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 05 OCT 89-L 
Concentration Units: ug/L 

1,1-Dichloroethene 50 50.5 52 .1 51 .3 103 61-145 3 1 14 
Trichloroethene 50 42.3 42 .3 42 .3 85 71-120 0 0 14 
Benzene 50 54.0 51 .7 52 .8 106 76-127 4 4 11 
Toluene 50 47.4 50 .3 48 .8 98 76-125 5 9 13 
Chlorobenzene 50 50.6 53 .9 52 .2 105 75-130 6. 3 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



A s INGLE CONTROL SAMPLE REPORT 
^^Vol atile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-H1 QC Run: 13 OCT 89-H1 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 47.1 94 76-114 
4-Bromofluorobenzene 
(BFB) 50.0 49.8 100 86-115 

Toluene-d8 50.0 50.7 101 88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-B QC Run: 12 OCT 89-B 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 47.2 94 76-114 
4-Bromof1uorobenzene 
(BFB) 50.0 46.4 93 86-115 

Toluene-d8 50.0 48.5 97 88-110 

ategory: 624-A 
Matrix: AQUEOUS 
qC Lot: 05 OCT 89-L qC Run: 17 OCT 89-L 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 49.0 98 76-114 
4-Bromofluorobenzene 
(BFB) 50.0 49.7 99 86-115 

Toluene-d8 50.0 51.0 102 88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-B QC Run: 15 OCT 89-B 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 49.9 100 76-114 
4-Bromofluorobenzene 
(BFB) 50.0 51.0 102 86-115 

Toluene-d8 50.0 51.8 104 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



©Enseco 
ETHOD BLANK REPORT 
olatile Organics by GC/MS 

Analyte Result 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-H1 QC Run: 13 OCT 89-H1 

Chloromethane' ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 

(cis/trans) ND 
Chloroform ND 
1,2-Dichloroethane ND 
1,1,1-Trichloroethane ND 
Carbon tetrachloride ND 
Bromod i chioromethane ND 
1,2-Dichloropropane ND 
trans-1,3-Dichloropropene ND 
Trichloroethene ND 
thlorodibromomethane ND 
m1,2-Trichloroethane ND 
benzene ND 
cis-1,3-Dichloropropene ND 
2-Chloroethyl vinyl ether ND 
Bromoform ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
Chlorobenzene ND 
Ethyl benzene ND 

Units 
Reporting 
Limit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-B 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 

QC Run: 12 OCT 89-B 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

. 10 
10 
10 
10 
5.0 
5.0 
5.0 



ETHOD BLANK REPORT 
olatile Organics by GC/MS (cont.) 

©Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-B QC Run: 12 OCT 89-B 

1,2-Dichloroethene 
(cis/trans) 

Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Oi chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,2,2-Tetrachloroethane 
trachlorpethene 
oluene 
Chlorobenzene 
Ethyl benzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 05 OCT 89-L QC Run: 17 OCT 89-L 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 



# 

METHOD BLANK REPORT 
olatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 05 OCT 89-L QC Run: 17 OCT 89-L 

1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chlorodibromomethane ND ug/L 5.0 
1,1,2-Trichloroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L * 5.0 
Chlorobenzene ND ug/L 5.0 
Ethyl benzene ND ug/L 5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
^ Lot: 13 OCT 89-B QC Run: 15 OCT 89-B 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 

(cis/trans) ND 
Chloroform ND 
1,2-Dichloroethane ND 
1,1,1-Tri chioroethane ND 
Carbon tetrachloride ND 
Bromodi chioromethane ND 
1,2-Dichloropropane ND 
trans-1,3-Dichloropropene ND 
Trichloroethene ND 
Chi orodi bromomethane ND 
1,1,2-Trichioroethane ND 
Benzene ND 
cis-1,3-Dichloropropene ND 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 

ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
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ETHOD BLANK REPORT 
olatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-B QC Run: 15 OCT 89-B 

2-Chloroethyl- vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene . ND ug/L 5.0 
Ethyl benzene ND ug/L 5.0 



Rocky Mountain 
Analytical Laboratory 

^Enseco 
October 24, 1989 

Gordon Wassell 
Enron 
2223 Dodge Street 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the five aqueous samples received at Rocky 
Mountain Analytical Laboratory on October 7, 1989. 

If you have any questions, the Program Administrator assigned to this 
project is Cindy Ingram. 

Sincerely, 

Data Control 

Enclosures 

cc: Cindy Ingrain, PA 

RMAL #006889 

F.nvvii Incorporated 
4955 Y.irrow >itrcrt 
Arvn-la. Colorado R<)(«12 
30J/1.M «6 l l Fax: .Ml V I M 7171 
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Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
•.Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 

| code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
- Each data table includes sample identification information, and where 

available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Enseco-RMAL is no longer~routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 

k results are reported for conventional inorganic parameters as specified in the 
" method. This policy is described in detail in the Enseco Incorporated Quality 

Assurance Program Plan for Fnvironmpntol Chemical Monitoring, Revision 3.3, 
April, ii>89. 



"QuaTfty Control Reports ©Enseco 
As documented in more detail in Enseco's QAPP, various internal quality 

control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

. | Measured Concentration DCSl - Measured Concentration DCS2 I 
RPD = : X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 

* 

Each sample was analyzed to achieve the lowest possible reporting limit 
within the constraints of the method. In some cases, due to interferences or 
analytes present at concentrations above the linear calibration curve, samples 
were diluted. For diluted samples, the reporting limits are adjusted relative 
to the dilution required. 
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SAMPLE DESCRIPTION 
for 
Enron 

INFORMATION 

Lab ID 

006889-0001-SA 
006889-0002"-SA 
006889-0003-SA 
006889-0004-SA 
006889-0005-SA 

Client ID 

Trip blank 
RI-1 
5-4BB 
5-4BBA 
Field Blank 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

05 OCT 89 
06 OCT 89 
06 OCT 89 
06 OCT 89 
06 OCT 89 

11:45 07 OCT 89 
11:00 07 OCT 89 
12:00 07 OCT 89 
12:10 07 OCT 89 
12:15 07 OCT 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
006889 Code Analysis Description Test? 

0001 - 0005 A Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Trip blank 
006889-0001-SA 
AQUEOUS 
09 OCT 89 

Enseco ID: 1055375 
Sampled: 
Prepared: 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromofluorobenzene 

(BFB) 
l,2-Dichloroethane-d4 

05 OCT 89 Received: 07 
10 OCT. 89 Analyzed: 15 

Units 
Reporting 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L . 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5-.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

101 % --

103 % 
102 % 

ND = Not detected •. ---
NA = Not applicable 

Reported By: Monica Brinkman Approved By: Jeff Lowry 



©Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
RI-1 
006889-0002-SA 
AQUEOUS 
09 OCT 89 

Enseco ID: 1055376 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromofluorobenzene 

(BFB) 
1,2-Di chioroethane-d4 

06 OCT 89 Received: 07 
10 OCT 89 Analyzed: 16 

Reporting 
Result Units Limit 

ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 

ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120* 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
NO ug/L 120 
ND ug/L 120 
ND ug/L 250 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120 
ND ug/L 120. 

101 % --

100 % 
102 % 

ND = Not detected .. 
NA = Not applicable 

Reported By: Monica Brinkman Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-4BB 
006889-0003-
AQUEOUS 
09 OCT 89 

SA Enseco ID: 
Sampled: 
Prepared: 

1055377 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Oi chioropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tr'i chi oroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromof 

(BFB 
1,2-Dich 

uorobenzene 

oroethane-d4 

06 OCT 89 Received: 07 
10 OCT 89 Analyzed: 16 

Result 
Reporting 

Result Units Limit 

ND ug/L 50 
ND ug/L 50 
ND ug/L 50 
NO ug/L 50 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 

ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25' 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 50 
ND ug/L 25 
NO ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 

102 % --

99.3 % . _ 

103 % 

ND = Not detected 
NA = Not applicable . * ~" 

Reported By: Steve Siege! " Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

©Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-4BBA 
006889-0004-SA 
AQUEOUS 
09 OCT 89 

Enseco ID: 1055378 
Sampled: 
Prepared: 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene 
4-Bromof 

(BFB 
1,2-Dich 

d8 
uorobenzene 

oroethane-d4 

06 OCT 89 Received: 07 
10 OCT 89 Analyzed: 16 

Reporting 
Result Units . Limit 

ND ug/L 50 
ND ug/L 50 
NO ug/L 50 
ND ug/L 50 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 

ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25' 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 50 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 

103 % --

101 % „ _ 

103 % 

ND = Not detected . - . •. 
NA = Not applicable 

.Reported By: Steve Siegel Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Field Blank 
006889-0005-SA 
AQUEOUS 
09 OCT 89 

Enseco ID: 1055379 
Sampled: 06 OCT 89 
Prepared: 10 OCT 89 

Received: 
Analyzed: 

07 OCT 89 
16 OCT 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorodibromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene 
4-Bromof 

(BFB 
1,2-Dich 

d8 
uorobenzene 

oroethane-d4 

Reporting 
Result Units Limi t 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L . 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5-.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L . 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

99.2 % --

99.9 % _ _ 

103 % 

ND = Not detected .. 
NA = Not applicable 

Reported By: Monica Brinkman Approved By: Jeff Lowry 



-©Enseco 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

006889-0001-SA AQUEOUS 624-A 13 OCT 89-H1 15 OCT 89-H 
006889-0002-SA AQUEOUS • 624-A 13 OCT 89-H1 15 OCT 89-H 
006889-0003-SA AQUEOUS 624-A 16 OCT 89-H 16 OCT 89-H 
006889-0004-SA AQUEOUS 624-A 16 OCT 89-H 16 OCT 89-H 
006889-0005-SA AQUEOUS 624-A 13 OCT 89-H1 15 OCT 89-H 



DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 . AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-H1 
Concentration Units: ug/L 

1,1-Dichloroethene 50 55.3 52 .1 53 .7 107 61-•145 6.0 14 
Trichloroethene 50 47.0 46 .6 46 .8 94 71-•120 0.9 14 
Benzene 50 54.3 53 6 54 .0 108 76-•127 1.3 11 
Toluene 50 48.9 49 5 49 .2 98 76-•125 1.2 13 
Chlorobenzene 50 51.0 51 7 51 .4 103 75-•130 1.4 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 16 OCT 89-H 
Concentration Units: ug/L 

1,1-Dichloroethene 
Trichloroethene 
enzene 
dluene 
thlorobenzene 

50 53.3 52.4 52.8 106 61-145 1.7 14 
50 51.8 50.2 51.0 102 71-120 3.1 14 
50 54.4 53.9 54.2 108 76-127 0.9 11 
50 50.5 50.0 50.2 101 76-125 1.0 13 
50 54.5 52.9 53.7 107 75-130 3.0 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Ênseco 
•.SINGLE CONTROL SAMPLE REPORT . 
'Volatile Organics „by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-H1 QC Run: 15 OCT 89-H 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 49.9 100 76-114 
4-Bromofluorobenzene 
(BFB) 50.0 50.1 100 86-115 

Toluene-d8 50.0 . 49.7 99 88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 16 OCT 89-H qC Run: 16 OCT 89-H 
Concentration Units: ug/L 

l,2-0ichloroethane-d4 50.0 48.7 97 76-114 
4-Bromofluorobenzene 
(BFB) 50.0 49.1 .98 86-115 

Toluene-d8 50.0 49.7 99 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



©Enseco 

M̂ETHOD BLANK REPORT 
Volatile Organics by GC/MS 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 13 OCT 89-H1 QC Run: 15 OCT 89-H 

Chloromethane' 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Jrichloroethene 
r hi orodi br.omomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 16 OCT 89-H 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 

QC Run: 16 OCT 89-H 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 



ETHOD BLANK REPORT 
Volatile Organics by GC/MS (cont. 

©Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 16 OCT 89-H QC Run: 16 OCT 89-H 

D 

1,2-Dichloroethene 
Icis/trans) 

Chloroform 
1,2-Dichloroethane 
1.1.1- Trichioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Di chioropropane 
trans-1,3-Di chioropropene 
Trichloroethene 
Chi orodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
,1,2,2-Tetrachloroethane 
etrachloroethene 
oluene 
Chlorobenzene 
Ethyl benzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



Rocky Mountain 
Analytical Laboratory 

Gordon Wassell 
Enron 
2223 Dodge Street 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the nine aqueous samples received at Rocky 
Mountain Analytical Laboratory on December 1, 1989. 

If you have any questions, the Program Administrator assigned to this 
project is Cindy Ingram. 

Sincerely, 

liona Power 
Data Control 

Enclosures 

cc: Cindy Ingram, PA 

RMAL #007674 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



This report contains results and supporting quality control and sample 
identif ication information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
sect ion, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The speci f ic analytical methods used are presented with each resul t . The 
f i r s t four sections below describes the format, content, and organization for 
the four corresponding separate.components of this report. The f i f th section 
provides an overall data quality assessment of the resul ts . 

Sample Description Inforaation 

The Sample Description Information l i s ts al l the samples received in th is 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
s i x d igi t number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given In the Sample Description Information Is the Sample Type 
(matrix), Date of Sampling ( i f known) and Oate of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests l i s ts the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
avai lable and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a l ist ing of the parameters measured in each test , the 
analyt ical resul ts , the analytical method, and the Enseco reporting l imi t . 
Reporting l imits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
I . e . no correction is made for moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
resu l ts , for a l l organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3 3 
Apr i l , 1989. 



Quality Control Reports •©Enseco 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample-used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
k Recovery • : X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

| Measured Concentration DCSl - Measured Concentration DCS2 I 
RPO : L . x 100 

(Measured Concentration DCSl + Measured Concentration 0CS2)/2 
Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



SAMPLE DESCRIPTION 
for 
Enron 

INFORMATION 

Lab ID Client ID 

007674-0001-SA 5-3B-l,5-3B-2,5-3B-3 
007674-0002-SA 5-5B-l,5-5B-2,5-5B-3 
007674-0003-SA SUPC-l,SUPC-2,SUPC-3 
007674-0004-SA 5-2B-l,5-2B-2,5-2B-3 
007674-0005-SA Trip Blank 
007674-0006-SA 5-3B-4,5-3B-5 
007674-0007-SA 5-5B-4,5-5B-5 
007674-0008-SA SUPC-4,SUPC-5 
007674-0009-SA 5-2B-4,5-2B-5 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

29 NOV 89 
30 NOV 89 
30 NOV 89 
30 NOV 89 
27 NOV 89 
29 NOV 89 
30 NOV 89 
30 NOV 89 
30 NOV 89 

15:13 01 
09:43 01 
12:17 01 
13:50 01 

01 
15:16 01 
09:47 01 
12:20 01 
13:55 01 

DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 



©Enseco 

ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
007674 Code Analysis Description Test? 

0001 - 0005 A Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 

0006 - 0009 B Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3B-l,5-3B-2,5-3B-3 
007674-0001-SA Enseco 
AQUEOUS 

ID: 

01 DEC 89 Prepared: 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichi oropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

1061354 
29 NOV 89 Received: 01 
04 DEC 89 Analyzed: 05 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

94.4 % _ _ 

93.1 % 
108 % --

ND = Not detected 
NA =» Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Volatile Organics 

Method 624 

Enron 
5-5B-l,5-5B-2,5-5B-3 
007674-0002-SA Enseco ID: 1061355 
AQUEOUS Sampled: 30 NOV 89 
01 DEC 89 Prepared: 04 DEC 89 

Received: 01 DEC 89 
Analyzed: 05 DEC 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Di chioropropane 
trans-1,3-Dichioropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Di chioroethane-d4 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

93.0 % 
93.8 % 
102 % 

ND = Not detected 
NA - Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Volatile Organics 

Method 624 

Enron 
SUPC-l,SUPC-2,SUPC-3 
007674-0003-SA Enseco ID: 1061356 
AQUEOUS Sampled: 30 NOV 89 Received: 
01 DEC 89 Prepared: 04 DEC 89 Analyzed: 

01 DEC 89 
06 DEC 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

92.5 % _ _ 

90.7 % — 

106 % --

ND = Not detected 
NA = Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: Enron 
Client ID: 5-2B-l,5-2B-2,5-2B-3 
Lab ID: 007674-0004-SA Enseco ID: 1061357 
Matrix: AQUEOUS Sampled: 30 NOV 89 
Authorized: 01 DEC 89 Prepared: 04 DEC 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichl oropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Received: 01 DEC 89 
Analyzed: 06 DEC 89 

Reporting 
Result Units Limit 

ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 500 
ND ug/L 250 
ND ug/L 250 
ND ug/L . 250 

ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 

1800 ug/L 250 
ND ug/L 250 
ND ug/L 500 
ND ug/L 250 
ND ug/L 250 
ND ug/L 250 

3100 ug/L 250 
ND ug/L 250 
250 ug/L 250 

95.0 % .. 

92.5 % --

103 % --

ND = Not detected 
NA » Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



'̂ Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: Enron 
Client ID: Trip Blank 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

007674-0005-SA 
AQUEOUS 
01 DEC 89 

Enseco ID: 
Sampled: 

1061358 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1;2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

27 NOV 89 Received: 01 
04 DEC 89 Analyzed: 06 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

97.9 % _ _ 

91.8 % — 

100 % 

-•-

ND = Not detected 
NA • Not applicable 

Reported By: Keith Beauvais Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Enron 
5-3B-4.5-3B-5 
007674-0006-SA Enseco ID: 
AQUEOUS Sampled: 
01 DEC 89 Prepared: 

Parameter 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

1061359 
29 NOV 89 Received: 01 
02 DEC 89 Analyzed: 10 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

82.4 % • -

ND = Not detected 
NA » Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-5B-4,5-5B-5 
007674-0007-SA 
AQUEOUS 
01 DEC 89 

Enseco ID: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Arocior 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

1061360 
30 NOV 89 Received: 01 
02 DEC 89 Analyzed: 10 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

82.0 % . _ 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
SUPC-4.SUPC-5 
007674-0008-SA 
AQUEOUS 
01 DEC 89 

Enseco ID: 1061361 
Sampled: 30 NOV 89 
Prepared: 02 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Received: 01 DEC 89 
Analyzed: 10 DEC 89 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

Dibutyl chlorendate 84.6 % 

ND = Not detected 
NA => Not appl icable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2B-4.5-2B-5 
007674-0009-SA 
AQUEOUS 
01 DEC 89 

Enseco ID: 1061362 
Sampled: 30 NOV 89 
Prepared: 02 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Received: 01 DEC 89 
Analyzed: 11 DEC 89 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

Dibutyl chlorendate 52.0 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



•
QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007674-0001-SA AQUEOUS 624-A ' 04 DEC 89-L 05 DEC 89-L 
007674-0002-SA AQUEOUS 624-A 04 DEC 89-L 05 DEC 89-L 
007674-0003-SA AQUEOUS 624-A 04 DEC 89-L 05 DEC 89-L 
007674-0004-SA AQUEOUS 624-A 04 DEC 89-L 05 DEC 89-L 
007674-0005-SA AQUEOUS 624-A 04 DEC 89-L 05 DEC 89-L 



DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte Spiked 
Concentration 

DCSl 
Measured 

DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPO) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-L 
Concentration Units: ug/L 

1,1-Dichloroethene 50 51 .5 49.4 50.4 101 61-•145 4 .2 14 
Trichloroethene . 50 52 .7 52.0 52.4 105 71-•120 1 3 14 
Benzene 50 58 .4 60.7 59.6 119 76-•127 3 9 11 
Toluene 50 56 .7 57.4 57.0 114 76-•125 1 2 13 
Chlorobenzene 50 55 .2 54.9 55.0 110 75-•130 0. 5 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



•

SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-L QC Run: 05 DEC 89-L 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 49.5 99 76-114 
4-Bromofluorobenzene 50.0 44.5 89 86-115 
Toluene-d8 50.0 46.2 92 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



•
METHOD BLANK REPORT 
Volatile Organics by GC/MS 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-L QC Run: 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 
(cis/trans) 

Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichioropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

05 DEC 89-L 

ND 
ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



©Enseco 

C LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007674-0006-SA AQUEOUS 608-A 19 NOV 89-A 02 DEC 89-A 
007674-0007-SA AQUEOUS 608-A 19 NOV 89-A 02 DEC 89-A 
007674-0008-SA AQUEOUS 608-A 19 NOV 89-A 02 DEC 89-A 
007674-0009-SA AQUEOUS 608-A 19 NOV 89-A 02 DEC 89-A 



<#Enseco 
DUPLICATE CONTROL SAMPLE REPORT 
'Semivolatile Organics by GC 

Analyte 
Concentration 

Spiked Measured 
DCSl DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 19 NOV 89-A 
Concentration Units: ug/L 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

0.2 0.186 0.192 0.189 95 56-123 3.2 15 
0.2 0.198 0.214 0.206 103 40-131 7.8 20 
0.2 0.189 0.204 0.196 98 40-120 7.6 22 
0.5 0.494 0.516 0.505 101 52-126 4.4 18 
0.5 0.435 0.463 0.449 90 56-121 6.2 .21 
0.5 0.434 0.460 0.447 89 38-127 5.8 27 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



•
SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 19 NOV 89-A QC Run: 02 DEC 89-A 
Concentration Units: ug/L 

Dibutyl chlorendate 1.00 0.758 76 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



^Enseco 
.METHOD BLANK REPORT 
JSemivolatile Organics by GC 

Analyte Result Units 
Reporting 
Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 19 NOV 89-A QC Run: 02 DEC 89-A 

If 
A 

alpha-BHC ND 
beta-BHC ND 
delta-BHC ND 
gamma-BHC (Lindane) ND 
Heptachlor ND 
Aldrin ND 
Heptachlor epoxide ND 
Endosulfan I ND 
Dieldrin ND 
4,4'-DDE ND 
Endrin ND 
Endosulfan II 
4,4'-DDD 

ND Endosulfan II 
4,4'-DDD ND 
Endosulfan sulfate ND 
4,4'-DDT ND 
Endrin aldehyde ND 
alpha-Chlordane ND 
gamma-Chlordane ND 
(Toxaphene NO 
Aroclor 1016 ND 
Aroclor 1221 ND 
Aroclor 1232 ND 
Aroclor 1242 ND 
Aroclor 1248 ND 
Aroclor 1254 ND 
Aroclor 1260 ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
50 
50 
50 
50 
1.0 
1.0 



Rocky Mountain 
Analytical Laboratory 

^ E n s e C O ' RECEIVED JAN I e Ego 

January 11, 1990 

Gordon Wassell 
Enron 
2223 Dodge Street 
Omaha, NE 68102 

Dear Mr. Wassell: 

Enclosed is the report for the seven aqueous samples received at Rocky 
Mountain Analytical Laboratory on December 2, 1989. 

If you have any questions, the Program Administrator assigned to this 
project is Cindy Ingram. 

Sincerely, 

jna Power 
Data Control 

Enclosures 

cc: Cindy Ingram, PA 

RMAL #007681 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



-© Enseco 
Discussion 

This report contains results and supporting quality contrrl and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
f i r s t four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests l ists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modi fied-
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
I .e . no correction is made for moisture content. 

Ensecb-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April , 1989. 



©Enseco 
Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample-used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
\ Recovery • X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCSl - Measured Concentration DCS2 I 
RPO — X 100 • 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID 

007681 
007681 
007681 
007681 
007681 
007681 
007681 

•0001-SA 
•0002-SA 
•0003-SA 
•0004-SA 
•0005-SA 
•0006-SA 
•0007-SA 

Client ID 

SUPW-1 thru -5 
5-1A-1 thru -5 
5-6B-1 thru -5 
5-6BA-1 thru -E 
5-1B-1 thru -5 
5-4B-1 thru -5 
TRIP BLANK 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

01 DEC 89 
01 DEC 89 
01 DEC 89 
01 DEC 89 
01 DEC 89 
01 DEC 89 
01 DEC 89 

10:36 02 
11:43 02 
13:30 02 
13:30 02 
14:14 02 
14:52 02 
15:19 02 

DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 
DEC 89 



ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
007681 Code Analysis Description Test? 

0001 - 0006 A Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Organochlorine N 

Pesticides/PCBs 
Prep - Organochlorine Pesticides/PCBs by GC N 

0007 B Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 



Êiiseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
SUPW-1 thru -5 
007681-0001-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061543 
Sampled: 01 DEC 89 
Prepared: 06 DEC 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

Received: 02 DEC 89 
Analyzed: 09 DEC 89 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

104 % _ _ 

94.2 % — 

104 % --

ND = Not detected 
NA = Not applicable 

Reported By: Lisa Traut Approved By: Jeff Lowry 



Ênseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1A-1 thru -5 
007681-0002-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061544 
Sampled: 01 DEC 89 
Prepared: 06 DEC 89 

Chloromethane 
Bromomethane 
Vtnyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Result Units 

ND ug/L 
ND ug/L 
ND. ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

98.7 % 
91.2 % 
101 % 

Received: 02 DEC 89 
Analyzed: 09 DEC 89 

Reporting 
Limit 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5. 
10 
5. 
5. 
5. 
5. 
5. 
5.0 

ND = Not detected 
NA = Not applicable 

Reported By: Lisa Traut Approved By: Jeff Lowry 



^Eiiseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-6B-1 thru -5 
007681-0003-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061546 
Sampled: 01 DEC 89 
Prepared: 06 DEC 89 

Received: 02 DEC 89 
Analyzed: 13 DEC 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichioroethane 
Carbon tetrachloride 
Bromod i chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
7.4 ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
35 ug/L 5.0 
ND ug/L 5.0 
21 ug/L 5.0 

105 % 
92.7 % 
95.2 % --

ND = Not detected 
NA = Not applicable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Volatile Organics 

Method 624 

Enron 
5-6BA-1 thru -5 
007681-0004-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061549 
Sampled: 01 DEC 89 
Prepared: 06 DEC 89 

•̂ •Eiiseco 

Received: 02 DEC 89 
Analyzed: 13 DEC 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Di chioropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichioroethane 
Benzene 
ci s-1,3-Di chioropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L . 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
5.2 ug/L 5.0 
NO ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
25 ug/L 5.0 

99.9 % 
97.1 % --

103 % --

ND = Not detected 
NA = Not applicable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1B-1 thru -5 
007681-0005-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061551 
Sampled: 01 DEC 89 
Prepared: 06 DEC 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

Received: 02 DEC 89 
Analyzed: 13 DEC 89 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
6.3 ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

97.2 % 
97.5 % --
101 % --

ND =» Not detected 
NA = Not applicable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



.̂ Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Name: 
ID: 

Client 
Client 
Lab ID: 
Matrix: 
Authorized 

Enron 
5-4B-1 thru -5 
007681-0006-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061552 
Sampled: 01 DEC 89 
Prepared: 06 DEC 89 

Received: 
Analyzed: 

02 DEC 89 
13 DEC 89 

Parameter 
Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromod i chioromethane 
1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Di chioroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
18 ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

102 % 

104 % --

103 % --

ND = Not detected 
NA = Not applicable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



.̂ Eiiseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
TRIP BLANK 
007681-0007-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061553 
Sampled: 01 DEC 89 
Prepared: 06 DEC 89 

Received: 02 DEC 89 
Analyzed: 13 DEC 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromod i chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toiuene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L - 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

103 % 
101 % 
97.9 % --

ND = Not detected 
NA = Not applicable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
SUPW-1 thru -5 
007681-0001-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Die ldr in 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sul fate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Di butyl chlorendate 

1061543 
01 DEC 89 Received: 02 
04 DEC 89 Analyzed: 14 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

89.2 % — 

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: Enron 
Client ID: 5-1A-1 thru -5 
Lab ID: 007681-0002-SA Enseco ID: 1061544 
Matrix: AQUEOUS Sampled: 01 DEC 89 Received: 02 DEC 89 
Authorized: 02 DEC 89 Prepared: 04 DEC 89 Analyzed: 15 DEC 89 

Reporting 
Parameter Result Units Limit 

alpha-BHC ND ug/L 0.050 
beta-BHC ND ug/L 0.050 
delta-BHC ND ug/L 0.050 
gamma-BHC (Lindane) ND ug/L 0.050 
Heptachlor ND ug/L 0.050 
Aldrin ND ug/L 0.050 
Heptachlor epoxide ND ug/L 0.050 
Endosulfan I ND ug/L 0.050 
Dieldrin ND ug/L 0.10 
4,4'-DDE ND ug/L 0.10 
Endrin ND ug/L 0.10 
Endosulfan II ND ug/L 0.10 
4,4'-DDD NO ug/L 0.10 
Endosulfan sulfate ND ug/L 0.10 
4,4'-DDT ND ug/L 0.10 
Endrin aldehyde ND ug/L 0.10 
alpha-Chlordane ND ug/L 0.50 
gamma-Chlordane ND ug/L 0.50 
Toxaphene ND ug/L 1.0 
Aroclor 1016 ND ug/L 0.50 
Aroclor 1221 ND ug/L 0.50 
Aroclor 1232 ND ug/L 0.50 
Aroclor 1242 ND ug/L 0.50 
Aroclor 1248 ND ug/L 0.50 
Aroclor 1254 ND ug/L 1.0 
Aroclor 1260 ND ug/L 1.0 

Dibutyl chlorendate 33.2 % 

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: Enron 
Client ID: 5-6B-1 thru -5 
Lab ID: 007681-0003-SA Enseco ID: 1061546 
Matrix: AQUEOUS Sampled: 01 DEC 89 Received: 02 DEC 89 
Authorized: 02 DEC 89 Prepared: 04 DEC 89 Analyzed: 05 JAN 90 

Reporting 
Parameter Result Units Limit 

alpha-BHC ND ug/L 5.0 
beta-BHC ND ug/L 5.0 
delta-BHC ND ug/L 5.0 
gamma-BHC (Lindane) ND ug/L "5.0 
Heptachlor ND ug/L 5.0 
Aldrin ND ug/L 5.0 
Heptachlor epoxide ND ug/L 5.0 
Endosulfan I ND ug/L 5.0 
Dieldrin ND ug/L 10 
4,4'-DDE ND ug/L 10 
Endrin ND ug/L 10 
Endosulfan II ND ug/L 10 
4,4'-DDD ND ug/L 10 
Endosulfan sulfate ND ug/L 10 
4,4'-DDT ND ug/L 10 
Endrin aldehyde ND ug/L 10 
alpha-Chlordane ND ug/L 50 
gamma-Chlordane ND ug/L 50 
Toxaphene ND ug/L 100 
Aroclor 1016 ND ug/L 50 
Aroclor 1221 180 ug/L 50 
Aroclor 1232 ND ug/L 50 
Aroclor 1242 ND ug/L 50 
Aroclor 1248 ND ug/L 50 
Aroclor 1254 ND ug/L 100 
Aroclor 1260 ND ug/L 100 

Dibutyl chlorendate ND % -- H 

Note H : Surrogate not detected because of required sample dilution. 

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Enron 
5-6BA-1 thru -5 
007681-0004-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061549 
Sampled: 01 DEC 89 Received: 02 DEC 89 
Prepared: 04 DEC 89 Analyzed: 05 JAN 90 

Parameter 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Die ldr in 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sul fa te 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

Result Units Limit 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 100 
ND ug/L 50 
160 ug/L 50 
ND ug/L 50 
ND ug/L 50 
ND ug/L 50 
ND ug/L 100 
ND ug/L 100 

ND % 

Note H : Surrogate not detected because of required sample dilution. 

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1B-1 thru -5 
007681-0005-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 1061551 
Sampled: 01 DEC 89 
Prepared: 04 DEC 89 

Received: 
Analyzed: 

02 DEC 89 
15 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND • ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
2.0 ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

70.3 % 

Reporting 
Limit 

0. 050 
0. 050 
0. 050 
0. 050 
0. 050 
0. 050 
0. 050 
0. 050 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 50 
0. 50 
1. 0 
0. 50 
0. 50 
0. 50 
0. 50 
0. 50 
1. 0 
1. 0 

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-4B-1 thru -5 
007681-0006-SA 
AQUEOUS 
02 DEC 89 

Enseco ID: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor 1016 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1221 
1232 
1242 
1248 
1254 
1260 

Dibutyl chlorendate 

1061552 
01 DEC 89 Received: 02 
04 DEC 89 Analyzed: 15 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L . 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

70.6 % 

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Êiiseco 

C LOT ASSIGNMENT REPORT 
volatile Organics by GC/MS 

Laboratory 
Sample Number 

007681-
007681-
007681-
007681-
007681-
007681-
007681-

0001- SA 
0002- SA 
0003- SA 
0004- SA 
0005- SA 
0006- SA 
0007- SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

624-A 
624-A 
624-A 
624-A 
624-A 
624-A 
624-A 

QC Lot Number 
(DCS) 

03 DEC 89-B 
03 DEC 89-B 
14 DEC 89-L 
14 DEC 89-L 
14 DEC 89-L 
14 DEC 89-L 
14 DEC 89-L 

QC Run Number 
(SCS/BLANK) 

09 DEC 89-B 
09 DEC 89-B 
13 DEC 89-L 
13 DEC 89-L 
13 DEC 89-L 
13 DEC 89-L 
13 DEC 89-L 



Ênseco 

IUPLICATE CONTROL SAMPLE REPORT 
olatile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 03 DEC 89-B 
Concentration Units: ug/L 

1,1-Dichloroethene 50 52 .7 52.0 52 .4 105 61-•145 1.3 14 
Trichloroethene 50 49 .0 48.7" 48 .8 98 71-•120 0.6 14 
Benzene 50 56 .1 56.4 56 .2 113 76-•127 0.5 11 
Toluene 50 52 .9 52.1 52 .5 105 76-•125 1.5 13 
Chlorobenzene 50 50 .5 50.4 50 .4 101 75-•130 0.2 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L 
Concentration Units: ug/L 

1,1-Dichloroethene 50 44.6 47.4 46.0 92 61-145 6.1 14 
Trichloroethene 50 47.2 47.7 47.4 95 71-120 1.1 14 
£enzene 50 52.2 52.3 52.2 105 76-127 0.2 11 
Ibluene 50 50.9 51.3 51.1 102 76-125 0.8 13 
chlorobenzene 50 53.5 53.5 53.5 107 75-130 0.0 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Ênseco 

INGLE CONTROL SAMPLE REPORT 
olatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 03 DEC 89-B QC Run: 09 DEC 89-B 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 48.4 97 76-114 
4-Bromofluorobenzene 50.0 47.0 94 86-115 
Toluene-d8 50.0 47.5 95 88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L QC Run: 13 DEC 89-L 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 50.1 100 76-114 
4-Bromofluorobenzene 50.0 50.3 101 86-115 
Toluene-d8 50.0 48.5 97 88-110 • 

^ ^ a l cul ati ons are performed before rounding to avoid round-off errors in calculated results. 



Ênseco 

METHOD BLANK REPORT 
'Volatile Organics by GC/MS 

Analyte Result 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 03 DEC 89-B QC Run: 09 DEC 89-B 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 
(cis/trans) ND 

Chloroform ND 
1,2-Dichloroethane ND 
1,1,1-Trichloroethane ND 
Carbon tetrachloride ND 
Bromodi chioromethane ND 
1,2-Dichloropropane ND 
trans-1,3-Dichloropropene ND 
fa*i chloroethene ND 
Inlorodibromomethane ND 
1,1,2-Trichloroethane ND 
Benzene ND 
cis-1,3-Dichloropropene ND 
2-Chloroethyl vinyl ether ND 
Bromoform ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
Chlorobenzene ND 
Ethylbenzene ND 

Units 
Reporting 
Limit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 

5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 

QC Run: 13 DEC 89-L 

ND 
ND 
ND 
ND 
ND 
:.D 

ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

• 10 
10 
10 
10 
5.0 
5.0 
5.0 



^klETHOD BLANK REPORT 
^^Volatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 

Limit 

o 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L QC Run: 

1,2-Dichloroethene 
(cis/trans) 

Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
,1,2,2-Tetrachloroethane 
letrachloroethene 
oluene 
Chlorobenzene 
Ethylbenzene 

13 DEC 89-L 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L QC Run: 13 DEC 89-L 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichioroethane 
Carbon tetrachloride 
Bromodichioromethane 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



ETHOD BIANK REPORT 
Volatile Organics by GC/MS (cont.) 

)Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L QC Run: 13 DEC 89-L 

1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodibromomethane 
1,1,2-Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 

5.0 



Ênseco 

rQC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007681-0001-SA AQUEOUS 608-A 04 DEC 89-A 04 DEC 89-A 
007681-0002-SA AQUEOUS 608-A 04 DEC 89-A 04 DEC 89-A 
007681-0003-SA AQUEOUS 608-A 04 DEC 89-A 04 DEC 89-A 
007681-0004-SA AQUEOUS 608-A 04 DEC 89-A 04 DEC 89-A 
007681-0005-SA AQUEOUS 608-A 04 DEC 89-A 04 DEC 89-A 
007681-0006-SA AQUEOUS 608-A 04 DEC 89-A 04 DEC 89-A 



AHJPLICATE CONTROL SAMPLE REPORT 
^Semivolatile Organics by GC 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCSl DCS2 AVG DCS Limits DCS Limit 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A 
Concentration Units: ug/L 

gamma-BHC (Lindane) 0.2 
Heptachlor 0.2 
Aldrin 0.2 
Dieldrin 0.5 
Endrin 0.5 
4,4'-DDT 0.5 

0.161 0.173 0. 167 84 56-123 7.2 15 
0.172 0.187 0. 180 90 40-131 8.4 20 
0.146 0.158 0. 152 76 40-120 7.9 22 
0.392 0.428 0. 410 82 52-126 8.8 18 
0.383 0.417 0. 400 80 56-121 8.5 21 
0.416 0.461 0. 438 88 38-127 10 27 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Ênseco 

AsiNGLE CONTROL SAMPLE REPORT 
^^Semivolatile Organics by GC 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 60'8-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A QC Run: 04 DEC 89-A 
Concentration Units: ug/L 

Dibutyl chlorendate 1.00 0.767 77 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



METHOD BLANK REPORT 
Semivolatile Organics by GC 

Analyte Result 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A QC Run: 04 DEC 89-A 

alpha-BHC ND 
beta-BHC ND 
delta-BHC ND 
gamma-BHC (Lindane) ND 
Heptachlor ND 
Aldrin ND 
Heptachlor epoxide ND 
Endosulfan I ND 
Dieldrin ND 
4,4'-DDE ND 
Endrin ND 
Endosulfan II ND 
4,4'-DDD ND 
Endosulfan sulfate ND 
4,4'-DDT ND 
Endrin aldehyde ND 
^lpha-Chlordane NO 
lamma-Chlordane ND 
Hoxaphene ND 
Aroclor 1016 ND 
Aroclor 1221 ND 
Aroclor 1232 ND 
Aroclor 1242 ND 
Aroclor 1248 ND 
Aroclor 1254 ND 
Aroclor 1260 ND 

Reporting 
Units Limit 

ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.050 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.10 
ug/L 0.50 
ug/L 0.50 
ug/L 1.0 
ug/L 0.50. 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 1.0 
ug/L 1.0 
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Introduction 

This report presents the analytical results as well as supporting 

information to aid in the evaluation and interpretation of the data and is 

arranged in the following order: 

o Sample Description Information 

o Analytical Test Requests 

o Analytical Results 

o Quality Control Report 

Each sample was analyzed to achieve the lowest possible reporting limit 

within the constraints of the method. In some cases, due to interferences or 

analytes present at concentrations above the linear calibration curve, samples 

were diluted. For diluted samples, the reporting limits are adjusted relative 

to the dilution required. 

Bis(2-ethylhexyl)phthalate is a common laboratory contaminant. Results 

should be considered suspect at levels close to the reporting limit. 

Samples 007776-0007 and 0008 contained bis(2-ethylhexyl)phthalate at 31 

and 580 ug/L respectively. Sample 007776-0008 was diluted due to this 

compound. Due to low acid surrogate recoveries, both samples were reprepared 

and reanalyzed outside of holding times. The surrogate recoveries were 

comparable with the initial results, indicating a matrix effect for both 

samples. The concentration of bis(2-ethylhexyl)phthalate in the reanalysis 

was 7.2 ug/L for sample 007776-0007 and 22 ug/L for sample 007776-0008 

indicating probable laboratory contamination. The original data for sample 

007776-0007 is reported. Due to laboratory contamination of bis(2-ethylhexyl) 

phthalate resulting in a required dilution, the original extract for sample 

007776-0008 was reanalyzed within analysis holding times to achieve lower 

reporting limits. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 



• ̂Enseco 
assigned for each sample. Each project received at.Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID Matrix 

007776-0001-SA SUPE AQUEOUS 
007776-0002-SA 5-1A AQUEOUS 
007776-0003-SA 5-Tank AQUEOUS 
007776-0004-SA NTUA #2 AQUEOUS 
007776-0005-SA NTUA #1 AQUEOUS 
007776-0006-SA Thoreau #2 AQUEOUS 
007776-0007-SA 5-3A AQUEOUS 
007776-0008-SA 5-2A AQUEOUS 

Sampled Received 
Date Time Date 

06 DEC 89 08:45 08 DEC 89 
06 DEC 89 12:46 08 DEC 89 
06 DEC 89 17:07 08 DEC 89 
07 DEC 89 09:45 08 DEC 89 
07 DEC 89 10:10 08 DEC 89 
07 DEC 89 12:30 08 DEC 89 
07 DEC 89 09:14 08 DEC 89 
07 DEC 89 14:05 08 DEC 89 



Ênseco 

ANALYTICAL TEST REQUESTS Page 1 of 2 
for 
Enron 

Lab ID: Group Custom 
007776 Code Analysis Description Test? 

0001 , 0003 A Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 

0002 B Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 
Alkalinity, Y 

Total/Carbonate/Bicarbonate/Hydroxide Y 
Nitrate, Ion Chromatography N 
Chloride, Ion Chromatography N 
Sulfate, Ion Chromatography N 
Fluoride, Electrode N 
Total Dissolved Solids (TDS) N 
pH N 
ICP Metals (Dissolved) Y 
Arsenic, Furnace AA (Dissolved) N 
Lead, Furnace AA (Dissolved) N 
Selenium, Furnace AA (Dissolved) N 
Thallium, Furnace AA (Dissolved) N 
Mercury, Cold Vapor AA (Dissolved) N 
Prep - Mercury, Cold Vapor AA, (Dissolved) N 

0004 - 0006 C Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 
Sulfate, Ion Chromatography N 
Alkalinity, Y 

Total/Carbonate/Bicarbonate/Hydroxide Y 
Chloride, Ion Chromatography N 
Total Dissolved Solids (TDS) N 
pH N 
Nitrate,.Ion Chromatography N 
Arsenic, Furnace AA (Dissolved) N 
ICP Metals (Dissolved) Y 
Priority Rollutant Organochlorine N 

Pesticides/PCBs 
Prep - Organochlorine Pesticides/PCBs by GC N 

0007 - 0008 D Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Organics N 
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ANALYTICAL TEST REQUESTS Page 2 of 2 
for 
Enron 

Lab ID: Group Custom 
007776 Code Analysis Description Test? 

Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 
Alkalinity, Y 

Total/Carbonate/Bicarbonate/Hydroxide Y 
Nitrate, Ion Chromatography N 
Chloride, Ion Chromatography N 
Sulfate, Ion Chromatography N 
Fluoride, Electrode N 
Total Dissolved Solids (TDS) N 
pH N 
Arsenic, Furnace AA (Dissolved) N 
Lead, Furnace AA (Dissolved' 
Selenium, Furnace AA (Disso 

(Di 

N 
ved) N 
ved) N Thallium, Furnace AA (Disso 

Mercury, Cold Vapor AA (Dissolved) N 
Prep - Mercury, Cold Vapor AA, (Dissolved) N 
ICP Metals (Dissolved) Y 



Ênseco 

Analytical Results 

The analytical results for this project are presented in the following 
data tables. Each data table includes sample identification information, and 
when available and appropriate, dates sampled, received, authorized, prepared 
and analyzed. The authorization data is the date when the project was defined 
by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results and the Enseco reporting limit. Reporting limits are 
adjusted to reflect dilution of the sample, when appropriate. Solid and waste 
samples are reported on an "as received" basis, i.e. no correction is made for 
moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 

The results from the Standard Enseco QA/QC Program, which generates data 
which are independent of matrix effects, is provided subsequently. 



Priority Pollutant Volatile Organics 

Method 624 

; Ênseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
SUPE 
007776-0001-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062213 
Sampled: 06 DEC 89 Received: 08 DEC 89 
Prepared: 11 DEC 89 Analyzed: 20 DEC 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Di chi oropropane 
trans-1,3-Dichloropropene 
Jrichloroethene 
hiorodibromomethane 
,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND • ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

104 % _ _ 

104 % 
99.1 

ND = Not detected 
NA = Not applicable 

.Reported By: Tim Miller Approved By: Jeff Lowry 



.̂ Enseco 
Priority Pollutant Volatile Organics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-Tank 
007776-0003-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 
Sampled: 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichl oropropene 
richloroethene 
)1 orodi bromomethane 
1,2-Trichloroethane 

Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

i n 

624 
— 

1062215 
06 DEC 89 Received: 08 
11 DEC 89 Analyzed: 20 

Reporting 
Result Units Limit 

ND ug/L 10 
NO ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
5.2 ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

2.00 % 
98.8 % 
92.0 % 

ND = Not detected 
NA = Not applicable 

Reported By: Phillip Tallarico Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
NTUA #2 
007776-0004-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062222 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

Received: 08 DEC 89 
Analyzed: 20 DEC 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
|Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND. ug/L 5.0 

. ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

101 % _ _ 

99.2 % 
111 % 

ND = Not detected 
NA = Not applicable 

^^teported By: Shawn Kassner Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
NTUA #1 
007776-0005-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062223 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Tri chioroethane 
Carbon tetrachloride 
Bromod i chioromethane 
1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
hiorod i bromomethane 
,1,2-Trichioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

07 DEC 89 Received: 08 
11 DEC 89 Analyzed: 20 

Reporting 
Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
NO ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

100 % _ _ 

94.6 % 
103 % --

ND = Not detected 
NA = Not applicable 

eported By: Shawn Kassner Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Volatile Organics 

Method 624 

Enron 
Thoreau #2 
007776-0006-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062224 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

'̂ Enseco 

Received: 08 DEC 89 
Analyzed: 20 DEC 89 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
hiorodibromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 ' 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

102 % 
94.8 % 

• 105 % --

ND = Not detected 
NA = Not applicable 

Reported By: Shawn Kassner Approved By: Jeff Lowry 
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Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3A 
007776-0007-SA 
AQUEOUS 
08 DEC 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichloropropane 
trans-1,3-Dichl oropropene 
Trichloroethene 
Chiorod i bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Di chioroethane-d4 

Enseco ID: 1062225 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

102 
103 
106 

Received: 
Analyzed: 

08 DEC 89 
13 DEC 89 

Reporting 
Units Limit 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 

ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 10 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 
ug/L 5.0 

% 
V 

- -
10 

% _ _ 

ND = Not detected 
NA = Not applicable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A 
007776-0008-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062226 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

Received: 
Analyzed: 

08 DEC 89 
14 DEC 89 

Reporting 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Dichioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
l,2-Dichloroethane-d4 

Result Units Limit 

ND ug/L 50 
ND ug/L 50 
ND ug/L 50 
ND ug/L 50 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 

ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
ND ug/L 50 
ND ug/L 25 
ND ug/L 25 
ND ug/L 25 
490 ug/L 25 
ND ug/L 25 
56 ug/L 25 

99.4 % _ _ 

98.8 % 
105 % --

ND = Not detected 
NA = Not applicable 

Reported By: Deneen Miller . Approved By: Jeff Lowry 



'̂ Enseco 
Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: Enron 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

5-1A 
007776-0002-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062214 
Sampled: 06 DEC 89 
Prepared: 11 DEC 89 

Received: 
Analyzed: 

08 DEC 89 
19 DEC 89 

Reporting 
Parameter Result Units Limit 

Phenol ND ug/L 10 
bis(2-Chloroethyl) ether ND ug/L 10 
2-Chlorophenol ND ug/L 10 
1,3-Dichlorobenzene ND ug/L 10 
1,4-Dichlorobenzene ND ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
bis(2-Chloroisopropyl)-

ND ug/L 10 ether ND ug/L 10 
N-Nitroso-di-

n-propylamine ND ug/L 10 
Hexachloroethane ND ug/L 10 
Nitrobenzene ND ug/L 10 
Isophorone ND ug/L 10 
2-Nitrophenol ND ug/L 10 
2,4-Dimethylphenol ND ug/L 10 
bis(2-Chloroethoxy)-

ug/L 10 methane ND ug/L 10 
2,4-Dichlorophenol ND ug/L 10 
1,2,4-Tri chiorobenzene ND ug/L 10 
Naphthalene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
4-Chloro-3-methylphenol ND ug/L 10 
Hexachlorocyclopentad i ene ND ug/L 10 
2,4,6-Tri ch1orophenol ND ug/L 10 
2-Chloronaphthalene ND ug/L 10 
Dimethyl phthalate ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acenaphthene ND ug/L 10 
2,4-Dinitrophenol ND ug/L 50 
4-Nitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene ND ug/L 10 
Diethyl phthalate ND ug/L 10 
4-Chlorophenyl 

phenyl ether ND ug/L 10 
Fluorene ND ug/L 10 
4,6-Dinitro-

ug/L 

2-methyl phenol ND ug/L 50 
1,2-Diphenyl hydrazine ND ug/L 10 
N-Nitrosodiphenyl amine ND ug/L IC 

ND = Not detected 
NA = Not applicable 

(continued on following page) 

# 
eported By: Marshall Tilbury Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics (CONT.)-

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1A 
007776-0002-SA 
AQUEOUS 
08 DEC 89 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzof b)f1uoranthene 
)Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Di benz(a, h janthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Enseco ID: 
Sampled: 
Prepared: 

1062214 
06 DEC 89 Received: 
11 DEC 89 Analyzed: 

Result 
Report 

Result Units Limi 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

12 ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

94.9 % _ _ 

70.7 % 
97.1 % 
78.0 % 
75.0 % 
89.0 % 

08 DEC 89 
19 DEC 89 

ND = Not detected 
NA = Not applicable 

Jleported By: Marshall Tilbury Approved By: "Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Semivolatile Organics 

Method 625 

Enron 
5-3A 
007776-0007-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062225 n . J n n n r r o n 

Sampled: 07 DEC 89 Received: 08 DEC 89 
Prepared: 11 DEC 89 Analyzed: 19 DEC 89 

Parameter 

Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichiorobenzene 
1,2-Dichlorobenzene 
bi s(2-Chloroi sopropyl)-

ether 
N-Nitroso-di-

n-propyl amine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)-

methane 
'2,4-Dichlorophenol 
1,2,4-Tri chiorobenzene 
Naphthalene 
Hexachl orobutadi ene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Tri chiorophenol 
2-Chi oronaphtha1ene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 

phenyl ether 
Fluorene 
4,6-Dinitro-

2-methylphenol 
1,2-Diphenylnydrazine 
N-Nitrosodiphenyl amine 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 

ND ug/L 50 
ND ug/L 10 
ND ug/L 10 

ND = Not detected 
NA = Not applicable 

(continued on following page) 

Reported By: Marshall Tilbury Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3A 
007776-0007-SA 
AQUEOUS 
08 DEC 89 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
enzo(k)f1uoranthene 
enzo(a)pyrene 
IndenoU, 2,3-cd) pyrene 
Dibenz(a,hjanthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Enseco ID: 1062225 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

Result Units 

Received: 08 DEC 89 
Analyzed: 19 DEC 89 

Reporting 
Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

31 ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

92.0 % 
73.8 % --

81.5 % --

ND % --

ND % 
ND % --

ND = Not detected 
NA = Not applicable 

Reported By: Marshall Tilbury Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-2A 
007776-0008-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062226 
Sampled: 07 DEC 89 Received: 08 DEC 89 
Prepared: 11 DEC 89 Analyzed: 09 JAN 90 

Reporting 
Parameter Result Units Limit 

Phenol ND ugA 10 
bis(2-Chloroethyl) ether ND ug/L 10 
2-Chlorophenol ND ug/L 10 
1,3-Dichlorobenzene ND ug/L 10 
1,4-Dichiorobenzene ND ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
bis(2-Chloroisopropyl)-

ug/L 10 ether ND ug/L 10 
N-Nitroso-di-

n-propylamine ND ug/L 10 
Hexachloroethane ND ug/L 10 
Nitrobenzene ND ug/L 10 
Isophorone ND ug/L 10 
2-Nitrophenol ND ug/L 10 
2,4-Dimethylphenol ND ug/L 10 
bis(2-Chloroethoxy)-

ND ug/L 10 methane ND ug/L 10 
2,4-Dichlorophenol ND ug/L 10 
1,2,4-Trichlorobenzene ND ug/L 10 
Naphthalene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
4-Chloro-3-methylphenol ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 10 
2,4,6-Trichlorophenol ND ug/L 10 
2-Chloronaphthalene ND ug/L 10 
Dimethyl phthalate ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acenaphthene ND ug/L 10 
2,4-Dinitrophenol ND ug/L 50 
4-Nitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene NO ug/L 10 
Diethyl phthalate ND ug/L 10 
4-Chlorophenyl 

ug/L 

phenyl ether ND ug/L 10 
Fluorene ND ug/L 10 
4,6-Dinitro-

ug/L 

2-methylphenol ND ug/L 50 
1,2-Diphenyl hydrazine ND ug/L 10 
N-Nitrosodiphenyl amine ND ug/L 10 

ND = Not detected 
NA = Not applicable 

(continued on following page) 

fReported By: Bob Martin Approved By: Jeff Lowry 



Ênseco 
Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A 
007776-0008-SA 
AQUEOUS 
08 DEC 89 

^^e 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Oi-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
8enzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
enzo(b)fluoranthene 
lnzo(kjfluoranthene 
enzo(a)pyrene 
IndenoU ,2,3-cd) pyrene 
Di benz(a, h janthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tri bromophenol 

Enseco ID: 1062226 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

Result 

Received: 08 DEC 89 
Analyzed: 09 JAN 90 

Reporting 
Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

580 ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
71.1 % _ _ 

65.8 % --

69.2 % 
ND % 
ND % 
ND % --

ND = Not detected 
NA = Not applicable 

^^leported By: Bob Martin Approved By: Jeff Lowry 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
SUPE 
007776-0001-
AQUEOUS 
08 DEC 89 

SA Enseco ID: 1062213 
Sampled: 06 DEC 89 
Prepared: 11 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

91.8 % 

Received: 08 DEC 89 
Analyzed: 21 DEC 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-Tank 
007776-0003-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062215 
Sampled: 06 DEC 89 
Prepared: 11 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldr in 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sul fa te 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

igamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1221 
1232 
1242 
1248 
1254 
1260 

Dibutyl chlorendate 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

73.4 % 

Received: 08 DEC 89 
Analyzed: 21 DEC 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
NTUA n 
007776-0004-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062222 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Received: 08 DEC 89 
Analyzed: 21 DEC 89 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

Dibutyl chlorendate 94.6 % 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
NTUA #1 
007776-0005-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062223 
Sampled: 07 DEC 89 
Prepared: 11 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

88.6 % 

Received: 08 DEC 89 
Analyzed: 21 DEC 89 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

-Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Thoreau #2 
007776-0006-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 1062224 
Sampled: 
Prepared: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 

?amma-Chlordane oxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

07 DEC 89 Received: 08 
11 DEC 89 Analyzed: 21 

Reporting 
Result Units Limit 

ND . ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND . ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

76.2 % 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Ênseco 
Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3A 
007776-0007-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 
Sampled: 

1062225 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

07 DEC 89 Received: 08 
11 DEC 89 Analyzed: 21 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
NO ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
NO ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

85.8 % 

ND = Not detected 
NA = Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



.̂ Enseco 
Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A • 
007776-0008-SA 
AQUEOUS 
08 DEC 89 

Enseco ID: 
Sampled: 
Prepared: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

1062226 
07 DEC 89 Received: 08 
11 DEC 89 Analyzed: 21 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

80.7 % --

ND = Not detected 
NA - Not applicable 

Reported By: Todd Burgesser Approved By: Stephanie Boehnke 



Ênseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-1A 
007776-0002-SA 
AQUEOUS 
08 DEC 89 

Metals 

Dissolved Metals 

Enseco ID: 1062214 
Sampled: 06 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Parameter Result Units 

Antimony ND mg/L 
Arsenic ND mg/L 
Barium 0.02 mg/L 
Beryl!ium ND mg/L 
Boron 0.15 mg/L 
Cadmium ND . mg/L 
Calcium 1.1 mg/L 
Chromium ND mg/L 
Copper ND mg/L 
Iron 0.6 mg/L 
Lead 0.006 mg/L 
Magnesium ND mg/L 
Manganese 0.02 mg/L 
Mercury ND mg/L 
Molybdenum ND mg/L 
Nicke! ND mg/L 
Potassium ND mg/L 
Selenium 0.009 mg/L 
Silica as Si02 11 mg/L 
Silver ND mg/L 
Sod i um 172 mg/L 
Strontium ND mg/L 
Thai 1ium ND mg/L 
Zinc 1.5 mg/L 

Reporting Analytical Prepared Analyzed 
Limit Method Date Date 

0.05 200.7 NA 04 JAN 90 
0.005 206.2 NA 04 JAN 90 
0.01 200.7 NA 04 JAN 90 
0.002 200.7 NA 04 JAN 90 
0.02 200.7 NA 04 JAN 90 
0.005 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.01 200.7 NA 04 JAN 90 
0.01 200.7 NA 04 JAN 90 
0.1 200.7 NA 04 JAN 90 
0.005 239.2 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.01 200.7 NA 04 JAN 90 
0.0002 245.1 21 DEC 89 22 DEC 89 
0.02 200.7 NA 04 JAN 90 
0.04 200.7 NA 04 JAN 90 
5 200.7 NA 04 JAN 90 
0.005 270.2 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.01 200.7 NA 04 JAN 90 
5 200.7 NA 04 JAN 90 
0.05 200.7 NA 04 JAN 90 
0.01 279.2 NA 29 DEC 89 
0.01 200.7 NA 04 JAN 90 

ND = Not detected 
NA = Not applicable 

Reported By: Harold Borquez Approved By: Tammy Bailey 



Ênseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
NTUA n 
007776-0004-SA 
AQUEOUS 
08 DEC 89 

Metals 

Dissolved Metals 

Enseco ID: 1062222 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Parameter Result Units 

Arsenic ND mg/L 
Boron 0.03 mg/L 
Calcium 41 mg/L 
Iron 0.5 mg/L 
Magnesium 19 mg/L 
Manganese 0.01 mg/L 
Potassium ND mg/L 
Sodium 23 mg/L 

.porting Analytical Prepared Analyzed 
Limit Method Date Date 

0.005 206.2 NA 04 JAN 90 
0.02 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.1 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.01 200.7 NA 04 JAN 90 
5 200.7 NA 04 JAN 90 
5 200.7 NA 04 JAN 90 

ND = Not detected 
NA = Not applicable 

Reported By: Harold Borquez Approved By: Tammy Bai.ley 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
NTUA #1 
007776-0005-SA 
AQUEOUS 
08 DEC 89 

Parameter Result 

Arsenic ND 
Boron 0.03 
Calcium 42 
Iron 2.3 
Magnesium 19 
Manganese 0.02 
Potassium ND 
Sodium 25 

"̂ Enseco 
Metals 

Dissolved Metals 

Enseco ID: 1062223 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 
Analyzed: 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

: 08 DEC 89 
: See Below 

Prepared Analyzed 
Date Date 

0.005 206.2 NA 04 JAN 90 
0.02 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.1 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.01 200.7 NA 04 JAN 90 
5 200.7 NA 04 JAN 90 
5 200.7 NA 04 JAN 90 

NO = Not detected 
NA = Not applicable 

(Reported By: Harold Borquez Approved By: Tammy Bailey 



Ênseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Arsenic 
Boron 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 

Enron 
Thoreau #2 
007776-0006-SA 
AQUEOUS 
08 DEC 89 

Metals 

Dissolved Metals 

Enseco ID: 1062224 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 
Analyzed: 

Result Units 

ND mg/L 
0.05 mg/L 

141 mg/L 
2.0 mg/L 
26 mg/L 
0.01 mg/L 
ND mg/L 
10 mg/L 

Reporting Analytical 
Limit Method 

: 08 DEC 89 
: See Below 

Prepared Analyzed 
Date Date 

0.005 
0.02 
0.2 
0.1 
0.2 
0.01 
5 
5 

206.2 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

04 JAN 90 
04 JAN 90 
04 JAN 90 
04 JAN 90 
04 JAN 90 
04 JAN 90 
04 JAN 90 
04 JAN 90 

ND = Not detected 
NA = Not applicable 

Reported By: Harold Borquez Approved By: Tammy Bailey 



"iEnseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-3A 
007776-0007-SA 
AQUEOUS 
08 DEC 89 

Metals 

Dissolved Metals 

Enseco ID: 1062225 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 
Analyzed: 

Parameter Result Units 

Antimony ND mg/L 
Arsenic ND mg/L 
Barium ND mg/L 
Beryl 1i um ND mg/L 
Boron 1.4 mg/L 
Cadmium ND mg/L 
Calcium 750 mg/L 
Chromium ND mg/L 
Copper ND mg/L 
Iron ND mg/L 
Lead ND mg/L 
Magnesium 83 mg/L 
Manganese 3.3 mg/L 
Mercury ND mg/L 
Molybdenum ND mg/L 
Nickel ND mg/L 
Potassium ND mg/L 
Selenium ND mg/L 
Silica as Si02 ND mg/L 
Silver ND mg/L 
Sodium 6660 mg/L 
Strontium 29 mg/L 
Thai 1ium ND mg/L 
Zinc ND mg/L 

Reporting Analytical 
Limit Method 

: 08 DEC 89 
: See Below 

Prepared Analyzed 
Date Date 

1 200.7 NA 04 JAN 90 
0.03 206.2 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.04 200.7 NA 04 JAN 90 
0.4 200.7 NA 04 JAN 90 
0.1 200.7 NA 04 JAN 90 
4 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
2 200.7 NA 04 JAN 90 
0.1 239.2 NA 04 JAN 90 
4 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.0002 245.1 21 DEC 89 22 DEC 89 
0.4 200.7 NA 04 JAN 90 
0.8 200.7 NA 04 JAN 90 

100 200.7 NA 04 JAN 90 
0.05 270.2 NA 04 JAN 90 
4 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 

100 200.7 NA 04 JAN 90 
1 200.7 NA 04 JAN 90 
0.5 279.2 NA 29 DEC 89 
0.2 200.7 NA 04 JAN 90 

ND = Not detected 
NA = Not applicable 

Reported By: Harold Borquez Approved By: Tammy Bailey 



*;#Enseco 

Name: 
ID: 

Client 
Client 
Lab ID: 
Matrix: 
Authorized 

Enron 
5-2A 
007776-0008-
AQUEOUS 
08 DEC 89 

SA 

Metals 

Dissolved Metals 

Enseco ID: 1062226 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Parameter Result Units 

Antimony ND mg/L 
Arsenic ND mg/L 
Barium ND mg/L 
Beryl1i um ND mg/L 
Boron 1.7 mg/L 
Cadmium ND mg/L 
Calcium 1300 mg/L 
Chromium ND mg/L 
Copper ND mg/L 
Iron 12 mg/L 
Lead ND mg/L 
Magnesium 140 mg/L 
Manganese 5.9 mg/L 
Mercury ND mg/L 
Molybdenum ND mg/L 
Nickel ND mg/L 
Potassium ND mg/L 
Selenium ND mg/L 
Silica as Si02 ND mg/L 
Silver ND mg/L 
Sodium 8820 mg/L 
Strontium 50 mg/L 
Thai 1ium ND mg/L 
Zinc 0.2 mg/L 

Reporting Analytical 
Limit Method 

Prepared Analyzed 
Date Date 

1 200.7 NA 04 JAN 90 
0.03 206.2 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.04 200.7 NA 04 JAN 90 
0.4 200.7 NA 04 JAN 90 
0.1 200.7 NA 04 JAN 90 
4 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
2 200.7 NA 04 JAN 90 
0.1 239.2 NA 04 JAN 90 
4 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 
0.0002 245.1 21 DEC 89 22 DEC 89 
0.4 200.7 NA 04 JAN 90 
0.8 200.7 NA 04 JAN 90 

100 200.7 NA 04 JAN 90 
0.05 270.2 NA 04 JAN 90 
4 200.7 NA 04 JAN 90 
0.2 200.7 NA 04 JAN 90 

100 200.7 NA 04 JAN 90 
1 200.7 NA 04 JAN 90 
0.5 279.2 NA 29 DEC 89 
0.2 200.7 NA 04 JAN 90 

ND = Not detected 
NA = Not applicable 

Reported By: Harold Borquez Approved By: Tammy Bailey 



General Inorganics 
Ênseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-1A 
007776-0002-SA 
AQUEOUS 
08 DEC 89 

Result 

Alkalinity, Bicarb. 
CaC03 at pH 4.5 

Alkalinity, Carb. as 
CaC03 at pH 8.3 

Chloride 
Fluoride 
Nitrate as N 
pH 
Sulfate 
Total Dissolved 

Solids 

as 
208 

42 
37 
0.4 
0.8 
8.9 
48 

400 

Enseco ID: 1062214 
Sampled: 06 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Units 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 

mg/L 

Reporting Analytical 
Limit Method 

Prepared Analyzed 
Date Date 

5 310.1 NA 08 DEC 89 

5 310.1 NA 08 DEC 89 
3 300.0 NA 09 DEC 89 
0.1 340.2 NA 13 DEC 89 
0.1 300.0 NA 09 DEC 89 

150.1 NA 08 DEC 89 
5 300.0 NA 09 DEC 89 

10 160.1 NA 11 DEC 89 

ND = Not detected 
NA = Not applicable 

^^Reported By: Blake Besser Approved By: Tammy Bailey 



General Inorganics 
Ênseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
NTUA n 
007776-0004-SA 
AQUEOUS 
08 DEC 89 

Result 

Alkalinity, Bicarb 
CaC03 at pH 4.5 

Alkalinity, Carb. as 
CaC03 at pH 8.3 

Chloride 
Nitrate as N 
pH 
Sulfate 
Total Dissolved 

Sol ids 

as 

Enseco ID: 1062222 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Reporting Analytical 
Units Limit Method 

Prepared Analyzed 
Date Oate 

199 mg/L 5 310.1 NA 08 DEC 89 

ND mg/L 5 310.1 NA 08 DEC 89 
4 mg/L 3 300.0 NA 09 DEC 89 
ND mg/L 0.1 300.0 NA 09 DEC 89 
7.7 units 150.1 NA 08 DEC 89 
15 mg/L 5 300.0 NA 09 DEC 89 

220 mg/L 10 160.1 NA 11 DEC 89 

ND = Not detected 
NA = Not applicable 

Reported By: Blake Besser Approved By: Tammy Bailey 



General Inorganics 
Ênseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
NTUA #1 
007776-0005-SA 
AQUEOUS 
08 DEC 89 

Result 

Alkalinity, Bicarb. 
CaC03 at pH 4.5 

Alkalinity, Carb. as 
CaC03 at pH 8.3 

Chloride 
Nitrate as N 
pH 
Sulfate 
Total Dissolved 

Solids 

as 
186 

ND 
16 
ND 
7.8 
21 

240 

Enseco ID: 1062223 
Sampled: 07 DEC 89 Received: 
Prepared: See Below Analyzed: 

Units 

mg/L 

mg/L 
mg/L 
mg/L 
units 
mg/L 

mg/L 

Reporting Analytical 
Limit Method 

: 08 DEC 89 
: See Below 

Prepared Analyzed 
Date Date 

5 
3 
0.1 

5 

10 

310.1 

310.1 
300.0 
300.0-
150.1 
300.0 

160.1 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

08 DEC 89 

08 DEC 89 
09 DEC 89 
09 DEC 89 
08 DEC 89 
09 DEC 89 

11 DEC 89 

ND = Not detected 
NA • Not applicable 

Reported By: Blake Besser Approved By: Tammy Bailey 



General Inorganics 
ÊiTseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
Thoreau §2 
007776-0006-SA 
AQUEOUS 
08 DEC 89 

Result 

Alkalinity, Bicarb, as 
CaC03 at pH 4.5 211 

Alkalinity, Carb. as 
CaC03 at pH 8.3 ND 

Chloride 5 
Nitrate as N ND 
pH 7.4 
Sulfate 241 
Total Dissolved 

Solids 550 

Enseco ID: 1062224 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Units 

mg/L 

mg/L 
mg/L 
mg/L 
units 
mg/L 

mg/L 

Reporting Analytical 
Limit Method 

Prepared Analyzed 
Date Date 

5 
3 

0.1 

5 

10 

310.1 

310.1 
300.0 
300.0 
150.1 
300.0 

160.1 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

08 DEC 89 

08 DEC 89 
09 DEC 89 
09 DEC 89 
08 DEC 89 
09 DEC 89 

11 DEC 89 

ND = Not detected 
NA = Not applicable 

.Reported By: Blake Besser Approved By: Tammy Bailey 



General Inorganics 
•̂ Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-3A 
007776-0007-SA 
AQUEOUS 
08 DEC 89 

Result 

Alkalinity, Bicarb, as 
CaC03 at pH 4.5 31 

Alkalinity, Carb. as 
CaC03 at pH 8.3 ND 

Chloride 16000 
Fluoride 0.2 
Nitrate as N 3.8 
pH 6.5 
Sulfate 796 
Total Dissolved 

Sol ids 26300 

Enseco ID: 1062225 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Units 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 

mg/L 

Reporting Analytical 
Limit Method 

Prepared Analyzed 
Date Date 

5 
3 
0.1 
0.1 

10 

310.1 

310.1 
300.0 
340.2 
300.0 
150.1 
300.0 

160.1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

08 DEC 89 

08 DEC 89 
09 DEC 89 
13 DEC 89 
09 DEC 89 
08 DEC 89 
09 DEC 89 

11 DEC 89 

ND = Not detected 
NA = Not applicable 

Reported By: Blake Besser Approved By: Tammy Bailey 



General Inorganics 
•̂Enseco :2f 

Client Name: Enron 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

5-2A 
007776-0008-SA 
AQUEOUS 
08 DEC 89 

Result 
Alkalinity, Bicarb, as 

CaC03 at pH 4.5 28 
Alkalinity, Carb. as 

CaC03 at pH 8.3 ND 
Chloride 10700 
Fluoride 0.4 
Nitrate as N 3.7 
pH 6.9 
Sulfate 1290 
Total Dissolved 

Solids 20700 

Enseco ID: 1062226 
Sampled: 07 DEC 89 
Prepared: See Below 

Received: 08 DEC 89 
Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Units Limit Method Date Date 

mg/L 5 310.1 NA 08 DEC 89 

mg/L 5 310.1 NA 08 DEC 89 
mg/L 3 300.0 NA 09 DEC 89 
mg/L 0.1 340.2 NA 13 DEC 89 
mg/L 0.1 300.0 NA 09 DEC 89 
units 150.1 NA 08 DEC 89 
mg/L 5 300.0 NA 09 DEC 89 

mg/L 10 160.1 NA 11 DEC 89 

ND = Not detected 
NA = Not applicable 

Reported By: Blake Besser Approved By: Tammy Bailey 



Ênseco 

Quality Control Results 

The Enseco laboratories operate under a vigorous QA/QC program designed to 
ensure the generation of scientifically valid, legally defensible data by 
monitoring every aspect of laboratory operations. Routine QA/QC procedures 
include the use of approved methodologies, independent verification of 
analytical standards, use of duplicate Laboratory Control Samples to assess 
the precision and accuracy of the methodology on a routine basis, and a 
rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 
certifications from both state and federal governmental agencies which require 
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 
Laboratory is certified by the EPA under the EPA/CLP program for both Organic 
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 
and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 
generation of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method 
using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a standard set cf reportables which assures the client 
of the quality of his data. 



The Enseco QC program is based upon monitoring the precision and accuracy 

of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 

at frequent, well-defined intervals. Each DCS is a well-characterized matrix 

which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not 

to duplicate the sample matrix, but rather to provide an interference-free, 

homogeneous matrix from which to gather data to establish control limits. 

These limits are used to determine whether data generated by the laboratory on 

any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 

historical percent recovery +/- 3 standard deviation units. Control limits 

for precision (relative percent difference) range from 0 (identical duplicate 

DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 

consistency of the matrix being monitored and are updated on a quarterly 

basis. 

For each batch of samples analyzed, an additional control measure is taken 

in the form of a Single Control Sample (SCS). The SCS consists of a control 

matrix that is spiked with either representative target compounds or surrogate 

compounds appropriate to the method being used. An SCS is prepared for each 

sample lot for which the DCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery * X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

| Measured Concentration DCSl - Measured Concentration DCS2 I 
RPD = _ ; !_ x 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 



All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects which contain numerous samples, analyzed over several 
days, may have multiple QC lot numbers associated with each test. The QC 
information which follows includes a listing of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the samples, and control limits for these 
lots. The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 



Ênseco 

LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
Sample Number 

007776-
007776-
007776-
007776-
007776-
007776-
007776-

0001-SA 
0003- SA 
0004- SA 
0005- SA 
0006- SA 
0007- SA 
0008- SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

624-A 
624-A 
624 
624 
624 
624 
624 

QC Lot Number 
(DCS) 

03 DEC 89-H 
22 NOV 89-D 
21 DEC 89-
21 DEC 89-
21 DEC 89-
14 DEC 89-
14 DEC 89-

-S 
•S 
•S 
•L 
•L 

QC Run Number 
(SCS/BLANK) 

19 DEC 89-H 
20 DEC 89-D 
20 DEC 89-S 
20 DEC 89-
20 DEC 89-
13 DEC 89-

•S 
-S 
•L 

14 DEC 89-L 



ftPL ICATE CONTROL SAMPLE REPORT 
Volat i le Organics by GC/MS 

Analyte 
Concentration 

Spiked Measured 
DCSl DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 03 DEC 89-H 
Concentration Units: ug/L 

1,1-Dichloroethene 50 52.5 52.3 52 .4 105 61-•145 0.4 14 
Trichloroethene 50 50.9 50.5 50 .7 101 71-•120 0.8 14 
Benzene 50 61.2 59.8 60 .5 121 76-•127 2.3 11 
Toluene 50 54.9 55.7 55 .3 111 76-•125 1.4 13 
Chlorobenzene 50 54.0 55.2 54 .6 109 75--130 2.2 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 22 NOV 89-D 
Concentration Units: ug/L 

1,1-Dichloroethene 
Trichloroethene 
nzene 
il uene 
1orobenzene 

i r 

« 

50 59.5 52.5 56.0 112 61-145 12 14 
50 53.6 53.5 53.6 107 71-120 0.2 14 
50. 59.3 56.8 58.0 116 76-127 4.3 11 
50 57.1 54.7 55.9 112 76-125 4.3 13 
50 56.0 57.7 56.8 114 75-130 3.0 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-S 
Concentration Units: ug/L 

1,1-Dichloroethene 50 58. 4 51 .7 55. 0 110 61-•145 12 14 
Trichloroethene 50 48. 6 49 1 48. 8 98 71-•120 1.0 14 
Benzene 50 52. 5 52 2 52. 4 105 76-•127 0.6 11 
Toluene 50 46. 5 46 9 46. 7 93 76-•125 0.9 13 
Chlorobenzene 50 53. 7 57 5 55. 6 111 75-•130 6.8 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L 
Concentration Units: ug/L 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 

50 44.6 47.4 46.0 92 61-145 6.1 14 
50 47.2 47.7 47.4 95 71-120 1.1 14 
50 52.2 52.3 52.2 105 76-127 0.2 11 
50 50.9 51.3 51.1 102 76-125 0.8 13 

lculations are performed before rounding to avoid round-off errors in calculated results. 

! 



PLICATE CONTROL SAMPLE REPORT 
1atile Organics by GC/MS (cont.) 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCSl DCS2 AVG DCS Limits DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L 
Concentration Units: ug/L 

Chlorobenzene 50 53.5 53.5 53.5 107 75-130 0.0 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



^NGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

y EJTSeUJ 

Analyte 
Concentration 
Spiked Measured 

Accuracy{%) 
SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 03 DEC 89-H QC Run: 
Concentration Units: ug/L 

1,2-Di chioroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

19 DEC 89-H 

50.0 
50.0 
50.0 

49.2 
51.0 
51.2 

98 76-114 
102 86-115 
102 88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 22 NOV 89-D QC Run: 
Concentration Units: ug/L 

1,2-Di chioroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

20 DEC 89-D 

50.0 
50.0 
50.0 

46.1 
49.7 
50.6 

92 
99 
101 

76-114 
86-115 
88-110 

tegory: 624-A 
'atrix: AQUEOUS 
QC Lot: 21 DEC 89-S QC Run: 
Concentration Units: ug/L 

20 DEC 89-S 

l,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

50.0 
50.0 
50.0 

53.2 
47.1 
52.3 

106 76-114 
94 86-115 
105 88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L QC Run: 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

13 DEC 89-L 

50.0 
50.0 
50.0 

50.1 
50.3 
48.5 

100 76-114 
101 86-115 
97 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



] 

] 

] 

1 
] 

I 

i 
] 

INGLE CONTROL SAMPLE REPORT 
olatile Organics by GC/MS (cont.) 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L QC Run: 14 DEC 89-L 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 50.0 55.7 111 76-114 
4-Bromofluorobenzene 50.0 50.0 100 86-115 
Toluene-d8 50.0 50.1 100 • 88-110 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



ETHOD BLANK REPORT 
olatile Organics by GC/MS 

"̂ Enseco 

Analyte Result 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 03 DEC 89-H QC Run: 19 DEC 89-H 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 
(cis/trans) ND 

Chloroform ND 
1,2-Dichloroethane ND 
1,1,1-Tri chioroethane ND 
Carbon tetrachloride ND 
Bromodichioromethane ND 
1,2-Dichloropropane ND 
trans-1,3-Dichloropropene ND 
Irichloroethene ND 
Ihlorodibromomethane ND 
T, 1,2-Trichloroethane ND 
Benzene ND 
cis-1,3-Dichloropropene ND 
2-Chloroethyl vinyl ether ND 
Bromoform ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
Chlorobenzene ND 
Ethylbenzene ND 

Units 
Reporting 
Limit 

ug/L 
ugA 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 
ug/L 
ug/L 
ug/L 

10 
' 10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 22 NOV 89-D 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 

QC Run: 20 DEC 89-D 

ND 
ND 
ND 
ND 
ND 
ND 
ND. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 



•̂ Enseco 

ETHOD BLANK REPORT 
olatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 22 NOV 89-D QC Run: 20 DEC 89-D 

1,2-Dichloroethene 
(cis/trans) 

- Chloroform 
1,2-Dichloroethane 

" 1,1,1-Trichloroethane 
Carbon tetrachloride 

~" Bromodichioromethane 
r- 1,2-Dichloropropane 

trans-1,3-Dichioropropene 
_ Trichloroethene 

Chiorodibromomethane 
«- 1,1,2-Trichloroethane 

Benzene 
-i cis-1,3-Dichloropropene 
J 2-Chloroethyl vinyl ether 

Bromoform 
^^,1,2,2-Tetrachl oroethane 
'••etrachl oroethene 

^^Broluene 
Chlorobenzene 
Ethylbenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 

J 

3 
] 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-S QC Run: 20 DEC 89-S 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane NO 
Methylene chloride ND 
1,1-Dichloroethene NO 
1,1-Dichloroethane NO 
1,2-Dichloroethene 
(cis/trans) ND 

Chloroform NO 
1,2-Dichloroethane ND 
1,1,1-Tri chioroethane NO 
Carbon tetrachloride ND 
Bromodichioromethane ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



ETHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Ênseco 

Analyte Result Units 
Reporting 

Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-S QC Run: 20 DEC 89-S 

1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

ti 
Jest: 624-PP-A 
atrix: AQUEOUS 
C Lot: 14 DEC 89-L QC Run: 13 DEC 89-L 

} 

1 
1 
] 

Chloromethane NO 
Bromomethane NO 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 

(cis/trans) ND 
Chloroform ND 
1,2-Dichloroethane ND 
1,1,1-Tri chioroethane ND 
Carbon tetrachloride ND 
Bromodichioromethane ND 
1,2-Di chioropropane ND 
trans-1,3-Dichloropropene ND 
Trichloroethene ND 
Chi orodibromomethane ND 
1,1,2-Trichloroethane NO 
Benzene NO 
cis-1,3-Dichloropropene NO 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

1 



1 

] 

ETHOD BLANK REPORT 
olatile Organics by GC/MS (cont.) 

3 
1 
i 

Analyte 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L 

Result 

QC Run: 13 DEC 89-L 

2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

'̂ Enseco 

] 

] 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-L QC Run: 14 DEC 89-L 

a 
i 
i 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride ND 
Chloroethane ND 
Methylene chloride ND 
1,1-Dichloroethene ND 
1,1-Dichloroethane ND 
1,2-Dichloroethene 

(cis/trans) 
1,2-Dichloroethene 

(cis/trans) ND 
Chloroform ND 
1,2-Dichloroethane ND 
1,1,1-Tri chioroethane ND 
Carbon tetrachloride ND 
Bromodi chioromethane ND 
1,2-Dichloropropane ND 
trans -1,3-Di chi oropropene ND 
Trichloroethene ND 
Chiorod i bromomethane ND 
1,1,2-Trichloroethane ND 
Benzene ND 
cis-1,3-Dichloropropene ND 
2-Chloroethyl vinyl ether ND 
Bromoform ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
Chlorobenzene ND 
Ethylbenzene ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

a 
I 



TJC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007776-0002-SA AQUEOUS 625-A 11 DEC 89-B 11 DEC 89-B 
007776-0007-SA AQUEOUS 625-A 11 DEC 89-B 11 DEC 89-B 
007776-0008-SA AQUEOUS 625-A 11 DEC 89-B 11 DEC 89-B 



^DUPLICATE CONTROL SAMPLE REPORT 
^Remivol atile Organics by GC/MS 

Analyte 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-B 
Concentration Units: ug/L 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-
n-propyl amine 

1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Concentration Accuracy Precision 
Spiked Measured Average(%) (RPD) 

DCSl DCS2 AVG DCS Limits DCS Limit 

100 67.1 50.7 58.9 59 12- 89 28 42 
100 77.9 55.5 66.7 67 27-123 34 40 
50 20.4 11.6 16.0 32 36- 97 55 28 

50 32.8 29.2 31.0 62 41-116 12 38 
50 21.7 12.8 17.2 35 39- 98 52 28 
100 77.9 70.3 74.1 74 23- 97 10 42 
50 29.4 22.5 26.0 52 46-118 27 31 
100 73.6 82.2 77.9 78 10- 80 11 50 
50 35.3 36.5 35.9 72 24- 96 3.3 38 
100 77.8 78.5 78.2 78 9-103 0.9 50 
50 38.7 42.3 40.5 81 26-1.27 8.9 31 

lculations are performed before rounding to avoid round-off errors in calculated results. 



Ênseco 

INGLE CONTROL SAMPLE REPORT 
emivolatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-B QC Run: 11 DEC 89-B 
Concentration Units: ug/L 

Nitrobenzene-d5 100 56.7 57 35-114 
2-Fluorobiphenyl 100 48.3 48 43-116 
Terphenyl-dl4 * 100 • 74.7 75 33-141 
2-Fluorophenol 200 97.5 49 21-100 
Phenol-d5 200 105 52 10- 94 
2,4,6-Tribromophenol 200 126 63 10-123 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



IETHOD BLANK REPORT 
Semivolatile Organics by GC/MS 

.̂ Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-B QC Run: 11 DEC 89-B 

fc 

D 
0 
I 
I 
0 
1 

1 

Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Di chiorobenzene 
1,2-Dichlorobenzene 
bi s(2-Chloroi sopropyl)-
ether 

N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)-
methane 
,4-Dichlorophenol 
,2,4-Tri chiorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl 
phenyl ether 

Fluorene 
4,6-Dinitro-
2-methylphenol 

1,2-Diphenyl hydrazine 
N-Ni trosodi phenyl amine 
4-Bromophenyl 
phenyl ether 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
NO ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 50 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 
ND ug/L 10 

ND ug/L 50 
ND ug/L 10 
ND ug/L 10 

ND ug/L 10 

} 



ETHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

•̂Enseco 

Analyte Result Units 
Reporting 
Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-B QC Run: 11 DEC 89-B 

o 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 
phthalate 

Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
enzo(a)pyrene 
ndeno(1,2,3-cd)pyrene 
ibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
50 
10 
10 
10 
10 
10 
10 
20 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-B QC Run: 11 DEC 89-B 

Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl)-
ether 

N-Nitroso-di-
n-propylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
TO 
10 
10 

10 
10 
10 
10 
10 
10 

] 

1< 

II 



t̂ 'Enseco 

1ETH0D BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 

Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-B QC Run: 11 DEC 89-B 

1 

bis(2-Chloroethoxy)-
methane 

2,4-Dichlorophenol 
1,2,4-Tri chiorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadi ene 
2,4,6-Trichlorophenol 
2-Chloronaphthaiene 
Dimethyl phthalate 
Acenapnthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
,6-Dinitrotoluene 
iethyl phthalate 
4-Chlorophenyl 
• phenyl ether . 
Fluorene 
4,6-Dinitro-
2-methylphenol 

1,2-Diphenylhydrazine 
N-Nitrosodiphenylamine 
4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 
phthalate 

Chrysene 
Di-n-octyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

10 
10 

50 
10 
10 

10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 

10 
10 
10 

1 

p 
il 



BEnseco 

THOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 
Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-B 

Benzo(b)fluoranthene 
Benzo(kjf1uoranthene 
Benzo(a)pyrene 
IndenoU, 2,3-cd) pyrene 
Di benz(a,h j anthracene 
Benzo(g,h,i)perylene 

QC Run: 11 DEC 89-B 

ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
10 
10 

J 
3 

i 
I 



QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007776-0001-SA AQUEOUS 608-A 04 DEC 89-A 11 DEC 89-A 
007776-0003-SA AQUEOUS 608-A 04 DEC 89-A 11 DEC 89-A 
007776-0004-SA AQUEOUS 608-A 04 DEC 89-A 11 DEC 89-A 
007776-0005-SA AQUEOUS 608-A 04 DEC 89-A 11 DEC 89-A 
007776-0006-SA AQUEOUS 608-A 04 DEC 89-A 11 DEC 89-A 
007776-0007-SA AQUEOUS 608-A 04 DEC 89-A 11 DEC 89-A 
007776-0008-SA AQUEOUS 608-A 04 DEC 89-A 11 DEC 89-A 



V 
' Ênseco 
.^DUPLICATE CONTROL SAMPLE REPORT 

Semivolatile Organics by GC 

i 
Analyte 

i 

Category: 608-A 
5 Matrix: AQUEOUS 
I QC Lot: 04 DEC 89-A 

Concentration Units: ug/L 

^ gamma-BHC (Lindane) 
3 Heptachlor 

Aldrin 
• Dieldrin 
j Endrin 
i 4,4'-DDT 

• 
i 
1 Calculations are performed before rounding to avoid round-off errors in calculated results. • 

Concentration Accuracy Precision 
Spiked Measured Average(%) (RPD) 

DCSl DCS2 AVG DCS Limits DCS Limit 

0.2 0.161 0.173 0.167 84 56-123 . 7.2 15 
0.2 0.172 0.187 0.180 90 40-131 8.4 20 
0.2 0.146 0.158 0.152 76 40-120 7.9 22 
0.5 0.392 0.428 0.410 82 52-126 8.8 18 
0.5 0.383 0.417 0.400 80 56-121 8.5 21 
0.5 0.416 0.461 0.438 88 38-127 10 27 

1 

1 

a 



"iEnseco 

.̂ fclNGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

f Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 608-A 
Matrix: AQUEOUS 

S QC Lot: 04 DEC 89-A QC Run: 11 DEC 89-A 
| Concentration Units: ug/L 

Dibutyl chlorendate 1.00 0.921 92 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

II 

a 



c 

] 

1 

ETHOD BLANK REPORT 
Semivolatile Organics by GC 

Reporting 
Analyte Result Units Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A QC Run: 11 DEC 89-A 

alpha-BHC ND ug/L 0.050 
beta-BHC ND ug/L 0.050 
delta-BHC ND ug/L 0.050 
gamma-BHC (Lindane) ND ug/L 0.050 
Heptachlor ND ug/L 0.050 
Aldrin ND ug/L 0.050 
Heptachlor epoxide ND ug/L 0.050 
Endosulfan I ND ug/L 0.050 
Dieldrin ND ug/L 0.10 
4,4'-DDE ND ug/L 0.10 
Endrin ND ug/L 0.10 
Endosulfan I I ND ug/L 0.10 
4,4'-DDD ND ug/L 0.10 
Endosulfan sulfate ND ug/L 0.10 
4,4'-DDT ND ug/L 0.10 
Endrin aldehyde ND ug/L 0.10 
alpha-Chlordane ND ug/L 0.50 
1 amma-Chlordane ND ug/L 0.50 
oxaphene ND ug/L 1.0 

Aroclor 1016 ND ug/L 0.50 
Aroclor 1221 ND ug/L 0.50 
Aroclor 1232 ND ug/L 0.50 
Aroclor 1242 ND ug/L 0.50 
Aroclor 1248 ND ug/L 0.50 
Aroclor 1254 ND ug/L 1.0 
Aroclor 1260 ND ug/L 1.0 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A QC Run: 11 DEC 89-A 

alpha-BHC ND ug/L 0.050 
beta-BHC - ND ug/L 0.050 
delta-BHC ND ug/L 0.050 
gamma-BHC (Lindane) ND ug/L 0.050 
Heptachlor ND ug/L 0.050 
Aldrin ND ug/L 0.050 
Heptachlor epoxide ND ug/L 0.050 
Endosulfan I ND ug/L 0.050 
Dieldrin ND ug/L 0.10 

1 

I 



J 
ETHOD BLANK REPORT 
Semivolatile Organics by GC (cont.) 

• ''̂ Enseco 

Analyte 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A 

4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 

Result 
Reporting 

Units Limit 

QC Run: 11 DEC 89-A 

i 

! 

i 
I 
J 
1 
I 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
iroclor 

1221 
1232 
1242 
1248 
1254 
1260 

ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor 
Endosulfan 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 

QC Run: 11 DEC 89-A 

epoxide 

II 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o.io 
o.io 
o.io 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
.50 
.50 
.50 
.50 
1.0 
1.0 

0.050 
0.050 
0.050 
0.050 
050 
050 
050 
050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 



• ̂ Ensecx) 

IMETHOD BLANK REPORT 
Semivolatile Organics by GC (cont.) 

Analyte Result Units 
Reporting 
Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A 

Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

QC Run: 11 DEC 89-A 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

i.o 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 



QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory 
Sample Number 

007776-0002-SA 
007776-0002-SA 
007776-0002-SA 
007776-0002-SA 
007776-0002-SA 
007776-0002-SA 
007776-0004-SA 
007776-0004-SA 
007776-0005-SA 
007776-0005-SA 
007776-0006-SA 
007776-0006-SA 
007776-0007-SA 
007776-0007-SA 
007776-0007-SA 
007776-0007-SA 
007776-0007-SA 
007776-0007-SA 
007776-0008-SA 
007776-0008-SA 
1007776-0008-SA 
107776-0008-SA 
007776-0008-SA 
007776-0008-SA 

QC Matrix QC Category 

AQUEOUS ICP-AD 
AQUEOUS AS-FAA-AD 
AQUEOUS PB-FAA-AD 
AQUEOUS SE-FAA-AD 
AQUEOUS TL-FAA-AD 
AQUEOUS HG-CVAA-AT 
AQUEOUS AS-FAA-AD 
AQUEOUS ICP-AD 
AQUEOUS AS-FAA-AD 
AQUEOUS ICP-AD 
AQUEOUS AS-FAA-AD 
AQUEOUS ICP-AD 
AQUEOUS AS-FAA-AD 
AQUEOUS PB-FAA-AD 
AQUEOUS SE-FAA-AD 
AQUEOUS TL-FAA-AD 
AQUEOUS HG-CVAA-AT 
AQUEOUS ICP-AD 
AQUEOUS AS-FAA-AD 
AQUEOUS PB-FAA-AD 
AQUEOUS SE-FAA-AD 
AQUEOUS TL-FAA-AD 
AQUEOUS HG-CVAA-AT 
AQUEOUS ICP-AD 

QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

04 JAN 90 -A 
04 JAN 90 -D 
04 JAN 90 -A 
04 JAN 90 -D 
29 DEC 89 -A 
21 DEC 89 -A 
04 JAN 90 -D 
04 JAN 90 -A 
04 JAN 90 -A 
04 JAN 90 -A 
04 JAN 90 -A 
04 JAN 90 -A 
04 JAN 90 -D 
04 JAN 90 -A 
04 JAN 90 -D 
29 DEC 89 -A 
21 DEC 89 -A 
04 JAN 90 -A 
04 JAN 90 -D 
04 JAN 90 -A 
04 JAN 90 -D 
29 DEC 89 •A 
21 DEC 89 -A 
04 JAN 90 -A 



•̂ Enseco 

UPLICATE CONTROL SAMPLE REPORT 
etals Analysis and Preparation 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: ICP-AD 
Matrix: AQUEOUS 
QC Lot: 04 JAN 90-A 
Concentration Units: mg/L 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl 1i um 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
JJickel 
|otassium 
silver 
Sodium 
Vanadium 
Zinc 

2.0 1.95 1.98 1.96 98 75-125 1.5 20 
0.5 0.44 0.45 0.44 89 75-125 2.2 20 
0.5 0.49 0.50 0.50 99 75-125 2.0 20 
2.0 1.76 1.78 1.77 89 75-125 1.1 20 
0.05 0.048 0.048 0.048 96 75-125 0.0 20 
0.05 0.052 0.051 0.052 103 75-125 1.9 20 
100 98.3 99.2 98.8 99 75-125 0.9 20 
0.2 0.20 0.20 0.20 100 75-125 0.0 20 
0.5 0.49 0.49 0.49 98 75-125 0.0 20 
0.25 0.26 0.26 0.26 104 75-125 0.0 20 
1.0 0.99 1.00 1.00 100 75-125 1.0 20 
0.5 0.47 0.48 0.48 95 75-125 2.1 20 
50 50.1 50.6 50.4 101 75-125 1.0 20 
0.5 0.51 0.51 0.51 102 75-125 0.0 20 
0.5 0.50 0.50 0.50 100 75-125 0.0 20 
100 98.7 100 99.4 99 75-125 1.3 20 
0.05 0.047 0.047 0.047 94 75-125 0.0 20 
100 92.3 93.4 92.8 93 75-125 1.2 20 
0.5 0.47 0.47 0.47 94 75-125 0.0 20 
0.5 0.51 0.51 0.51 102 75-125 0.0 20 

Category: AS-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 04 JAN 90-D 
Concentration Units: mg/L 

Arsenic 0.04 0.036 0.038 0.037 93 75-125 2.7 20 

Category: PB-FAA-AD 
Matrix: AQUEOUS 
qC Lot: 04 JAN 90-A 
Concentration Units: mg/L 

Lead 0.02 0.017 0.018 0.018 88 75-125 5.7 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



•PLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Analyte 
Concentration Accuracy Precision 

Spiked Measured Average(%) (RPD) 
DCSl DCS2 AVG DCS Limits DCS Limit 

Category: SE-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 04 JAN 90-D 
Concentration Units: mg/L 

Selenium 0.010 0.011 0.012 0.012 116 75-125 6.9 20 

, Category: TL-FAA-AD 
Matrix: AQUEOUS 

i QC Lot: 29 DEC 89-A 
Concentration Units: mg/L 

Thallium 0.05 0.051 0.050 0.050 101 75-125 2.0 20 

• Category: HG-CVAA-AT 
• Matrix: AQUEOUS 

' Lot: 21 DEC 89-A 
icentration Units: mg/L 

Jj t I 

J Mercury 0.0010 0.00102 0.00104 0.00103 103 75-125 1.9 20 

Category: AS-FAA-AD 
Matrix: AQUEOUS 
QC Lot: 04 JAN 90-A 

• Concentration Units: mg/L 

J Arsenic 0.04 0.039 0.040 0.040 99 75-125 2.5 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

1 

1 
I 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number QC Matrix 

007776-0002-SA AQUEOUS 
007776-0002-SA AQUEOUS 
007776-0002-SA AQUEOUS 
007776-0002-SA AQUEOUS 
007776-0002-SA AQUEOUS 
007776-0002-SA AQUEOUS 
007776-0002-SA AQUEOUS 
007776-0004-SA AQUEOUS 
007776-0004-SA AQUEOUS 
007776-0004-SA AQUEOUS 
007776-0004-SA AQUEOUS 
007776-0004-SA AQUEOUS 
007776-0004-SA AQUEOUS 
007776-0005-SA AQUEOUS 
007776-0005-SA AQUEOUS 
007776-0005-SA AQUEOUS 
007776-0005-SA AQUEOUS 
007776-0005-SA AQUEOUS 
007776-0005-SA AQUEOUS 
J307776-0006-SA AQUEOUS 
|07776-0006-SA AQUEOUS 
007776-0006-SA AQUEOUS 
007776-0006-SA AQUEOUS 
007776-0006-SA AQUEOUS 
007776-0006-SA AQUEOUS 
007776-0007-SA AQUEOUS 
007776-0007-SA AQUEOUS 
007776-0007-SA AQUEOUS 
007776-0007-SA AQUEOUS 
007776-0007-SA AQUEOUS 
007776-0007-SA AQUEOUS 
007776-0007-SA AQUEOUS 
007776-0008-SA AQUEOUS 
007776-0008-SA AQUEOUS 
007776-0008-SA AQUEOUS 
007776-0008-SA AQUEOUS 
007776-0008-SA AQUEOUS 
007776-0008-SA AQUEOUS 
007776-0008-SA AQUEOUS 

QC Lot 
QC Category (DCS) 

ALK-A 08 DEC 
N03-IC-A 09 DEC 
CL-IC-A 09 DEC 
S04-IC-A 09 DEC 
F-A 13 DEC 
TDS-A 11 DEC 
PH-A 08 DEC 
S04-IC-A 09 DEC 
ALK-A 08 DEC 
CL-IC-A 09 DEC 
TDS-A 11 DEC 
PH-A 08 DEC 
N03-IC-A 09 DEC 
S04-IC-A 09 DEC 
ALK-A 08 DEC 
CL-IC-A 09 DEC 
TDS-A 11 DEC 
PH-A 08 DEC 
N03-IC-A 09 DEC 
S04-IC-A 09 DEC 
ALK-A 08 DEC 
CL-IC-A 09 DEC 
TDS-A 11 DEC 
PH-A 08 DEC 
N03-IC-A 09 DEC 
ALK-A 08 DEC 
N03-IC-A 09 DEC 
CL-IC-A 09 DEC 
S04-IC-A 09 DEC 
F-A 13 DEC 
TDS-A 11 DEC 
PH-A 08 DEC 
ALK-A 08 DEC 
N03-IC-A 09 DEC 
CL-IC-A 09 DEC 
S04-IC-A 09 DEC 
F-A 13 DEC 
TDS-A 11 DEC 
PH-A 08 DEC 

Number QC Run Number 
(SCS/BLANK) 

89-Q -

89-M -
89-M -

89-M -
89-A -
89-A 11 DEC 89-A 
89-Q -

89-M -
89-Q -

89-M -
89-A 11 DEC 89-A 
89-Q -
89-M -
89-M -
89-Q -
89-M 

• -
89-A 11 DEC 89-A 
89-Q -

89-M -
89-M -
89-Q -

89-M -
89-A 11 DEC 89-A 
89-Q -

89-M -
89-Q -

89-M -
89-M -

89-M -

89-A -
89-A 11 DEC 89-A 
89-Q -

89-Q -

89-M -
89-M -
89-M - -

89-A -

89-A 11 DEC 89-A 
89-Q - -



DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration 

Spiked Measured 
DCSl DCS2 AVG 

Accuracy 
Average{%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: ALK-A 
Matrix: AQUEOUS 
QC Lot: 08 DEC 89-Q 
Concentration Units: mg/L 

Alkalinity, Total as 
CaC03 at pH 4.5 184 184 185 184 100 90-110 0.5 10 

Category: N03-IC-A 
Matrix: AQUEOUS 
QC Lot: 09 DEC 89-M 
Concentration Units: mg/L 

Nitrate as N 20 19.6 18.7 19.2 96 91-109 4.7 20 

i 
Category: CL-IC-A 
atrix: AQUEOUS 
C Lot: 09 DEC 89-M 
oncentration Units: mg/L 

Chloride 100 102 97.3 99.6 100 92-108 4.7 20 

Category: S04-IC-A 
Matrix: AQUEOUS 
QC Lot: 09 DEC 89-M 
Concentration Units: mg/L 

Sulfate 200 202 195 198 99 93-107 3.5 20 

Category: F-A 
Matrix: AQUEOUS 
QC Lot: 13 DEC 89-A 
Concentration Units: mg/L 

Fluoride 6.7 6.71 6.80 6.76 101 88-112 1.3 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



I _ _ _ _ _ _ _ _ _ 
.(̂ DUPLICATE CONTROL SAMPLE REPORT 

Wet Chemistry Analysis and Preparation (cont.) 

1 

SEjTseco 

Analyte 
Accuracy Precision Concentration 

Spiked r . . A 

DCSl DCS2 AVG DCS Limits DCS Limit 
Measured Average(%) _{RPD) 

Limits 

Category: TDS-A 
Matrix: AQUEOUS 
QC Lot: 11 DEC 89-A 
Concentration Units: mg/L 

Total Dissolved 
Solids 1140 1080 1120 1100 96 90-110 3.6 10 

Category: PH-A 
Matrix: AQUEOUS 
QC Lot: 08 DEC 89-Q 
Concentration Units: units 

PH 9.1 9.07 9.08 9.08 100 98-102 0.1 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

1 

1 



PlETHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Reporting 
Analyte Result Units Limit 

Test: TDS-BAL-A 
Matrix: AQUEOUS 

QC Lot: 11 DEC 89-A QC Run: 11 DEC 89-A 

Total Dissolved 
Solids ND mg/L 10 

Test: TDS-BAL-A 
Matrix: AQUEOUS 

QC Lot: 11 DEC 89-A QC Run: 11 DEC 89-A 

Total Dissolved 
Solids ND mg/L 10 

Test: TDS-BAL-A 
Matrix: AQUEOUS 

QC Lot: 11 DEC 89-A QC Run: 11 DEC 89-A 

otal Dissolved 
Solids ND mg/L 10 
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Introduction 

This report presents the analytical results as well as supporting 
information to aid in the evaluation and interpretation of the data and is 
arranged in the following order: 

o Sample Description Information 
o Analytical Test Requests 
o Analytical Results 
o Quality Control Report 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 



X?Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID 

007827-0001-SA 
007827-0002-SA 
007827-0003-SA 

Client ID 

TRIP BLANK 
THHS-1 THRU -7 
WND-1 THRU -7 

Matrix 
Sampled 

Date Time 
Received 
Date 

AQUEOUS 01 DEC 89 13 DEC 89 
AQUEOUS 12 DEC 89 10:33 13 DEC 89 
AQUEOUS 12 DEC 89 11:17 13 DEC 89 



Ênsecx) 

ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
007827 Code Analysis Description Test? 

0001 A Priority Pollutant Volatile Orqanics N 
Prep-Volatile Organics by GC/MS N 

0002 - 0003 B Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Organochlorine N 

Pesticides/PCBs 
Prep - Organochlorine Pesticides/PCBs by GC N 
ICP Metals (Total) Y 
Prep - Total Metals, ICP N 
Arsenic, Furnace AA (Total) N 
Prep - Total Metals, Furnace AA N 
Alkalinity, Y 

Total/Carbonate/Bicarbonate/Hydroxide Y 
Chloride, Ion Chromatography N 
Total Dissolved Solids (TDS) N 
pH N 
Nitrate, Ion Chromatography N 
Lead, Furnace AA (Total) N 
Selenium, Furnace AA (Total) N 
Thallium, Furnace AA (Total) N 
Mercury, Cold Vapor AA (Total) N 
Prep - Mercury, Cold Vapor AA (Total) N 



Ênseco 

Analytical Results 

The analytical results for this project are presented in the following 
data tables. Each data table includes sample identification information, and 
when available and appropriate, dates sampled, received, authorized, prepared 
and analyzed. The authorization data is the date when the project was defined 
by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results and the Enseco reporting limit. Reporting limits are 
adjusted to reflect dilution of the sample, when appropriate. Solid and waste 
samples are reported on an "as received" basis, i.e. no correction is made for 
moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters, as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 

The results from the Standard Enseco QA/QC Program, which generates data 
which are independent of matrix effects, is provided subsequently. 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: Enron 
Client ID: TRIP BLANK 
Lab ID: 007827-0001-SA Enseco ID: 1062658 
Matrix: AQUEOUS Sampled: Unknown Received: 13 DEC 89 
Authorized: 13 DEC 89 Prepared: 14 DEC 89 Analyzed: 20 DEC 89 

Reporting 
Parameter Result Units Limit 

Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride ND ug/L 5.0 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 
1,2-Dichloroethene 

ug/L 

(cis/trans) ND ug/L 5.0 
Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Tri chioroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodichioromethane ND ug/L 5.0 
1,2-Dichioropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chiorodi bromomethane ND ug/L 5.0 
1,1,2-Trichloroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethylbenzene ND ug/L 5.0 

Toluene-d8 103 % _ _ 

4-Bromofluorobenzene 99.8 % 
l,2-Dichloroethane-d4 95.8 % --

ND = Not detected 
NA = Not applicable 

Reported By: Shawn Kassner Approved By: Jeff Lowry 



^Enseco 
Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
THHS-1 THRU -7 
007827-0002-SA 
AQUEOUS 
13 DEC 89 

Enseco ID: 1062660 
Sampled: 12 DEC 89 
Prepared: 14 DEC 89 

Received: 13 DEC 89 
Analyzed: 21 DEC 89 

Reporting 
Parameter Result Units Limit 

Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride ND ug/L 5.0 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 
1,2-Dichloroethene 

(cis/trans) ND ug/L 5.0 
Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Tri chioroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodichioromethane ND ug/L 5.0 
1,2-Di chioropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene NO ug/L 5.0 
Chiorodibromomethane ND ug/L 5.0 
1,1,2-Trichloroethane NO ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether NO ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethylbenzene ND ug/L 5.0 

Toluene-d8 102 % 
4-Bromofluorobenzene 103 % --

l,2-Dichloroethane-d4 97.8 % --

ND = Not detected 
NA = Not applicable 

Reported By: Michael Blades Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: 
Client 10: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
WND-1 THRU -7 
007827-0003-SA 
AQUEOUS 
13 DEC 89 

Enseco ID: 1062661 
Sampled: 12 DEC 89 
Prepared: 14 DEC 89 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodi chioromethane 
1,2-Di chioropropane 
trans-1,3-Di chioropropene 
Trichloroethene 
Chiorodibromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
i,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND . ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

103 % 
101 % 
101 % 

Received: 13 DEC 89 
Analyzed: 21 DEC 89 

Reporting 
Limit 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

ND = Not detected 
NA = Not applicable 

Reported By: Michael Blades Approved By: Jeff Lowry 



;S Eiiseco 
Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
THHS-1 THRU -7 
007827-0002-SA 
AQUEOUS 
13 DEC 89 

Enseco ID: 1062660 
Sampled: 12 DEC 89 
Prepared: 15 DEC 89 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin ' 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-D0D 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Received: 13 DEC 89 
Analyzed: 04 JAN 90 

Reporting 
Limit 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Dibutyl chlorendate 97.0 

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
UND-l THRU -7 
007827-0003-SA 
AQUEOUS 
13 DEC 89 

Enseco ID: 1062661 
Sampled: 12 DEC 89 
Prepared: 15 DEC 89 

Received: 13 DEC 89 
Analyzed: 04 JAN 90 

Reporting 
Parameter Result Units Limit 

alpha-BHC ND ug/L 0.050 
beta-BHC ND ug/L 0.050 
delta-BHC ND ug/L . 0.050 
gamma-BHC (Lindane) NO ug/L 0.050 
Heptachlor v ND ug/L 0.050 
Aldrin ND ug/L 0.050 
Heptachlor epoxide ND ug/L 0.050 
Endosulfan I ND ug/L 0.050 
Dieldrin ND ug/L 0.10 
4,4'-0DE NO ug/L 0.10 
Endrin ND ug/L 0.10 
Endosulfan II NO ug/L 0.10 
4,4'-DDD ND ug/L 0.10 
Endosulfan sulfate ND ug/L 0.10 
4,4'-DDT MD ug/L 0.10 
Endrin aldehyde ND ug/L 0.10 
alpha-Chlordane ND ug/L 0.50 
gamma-Chlordane ND ug/L 0.50 
Toxaphene ND ug/L 1.0 
Aroclor 1016 ND ug/L 0.50 
Aroclor 1221 ND ug/L 0.50 
Aroclor 1232 NO ug/L 0.50 
Aroclor 1242 NO ug/L 0.50 
Aroclor 1248 ND ug/L 0.50 
Aroclor 1254 ND ug/L 1.0 
Aroclor 1260 ND ug/L 1.0 

Dibutyl chlorendate 99.0 % --

ND = Not detected 
NA = Not applicable 

Reported By: Jim Rasmussen Approved By: Barbara Sullivan 



Metals 

Total Metals 

•_>Enseco 

Client Name: Enron 
Client ID: THHS-1 THRU -7 
Lab ID: 007827-0002-SA 
Matrix: AQUEOUS 
Authorized: 13 DEC 89 

Parameter Result 

Arsenic ND 
Boron 0.05 
Calcium 72 
Iron 0.8 
Lead ND 
Magnesium 19 
Manganese 0.02 
Mercury ND 
Potassium ND 
Selenium ND 
Sodium 16 
Thai 1ium ND 

Enseco ID: 1062660 
Sampled: 12 DEC 89 
Prepared: See Below 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Received: 13 DEC 89 
Analyzed: See Below 

Prepared Analyzed 
Limit Method Date Date 

0.005 206.2 22 DEC 89 27 DEC 89 
0.02 200.7 29 DEC 89 05 JAN 90 
0.2 200.7 29 DEC 89 05 JAN 90 
0.1 200.7 29 DEC 89 05 JAN 90 
0.005 239.2 22 DEC 89 27 DEC 89 
0.2 20p.7 29 DEC 89 05 JAN 90 
0.01 20D.7 29 DEC 89 05 JAN 90 
0.0002 245.1 21 DEC 89 22 DEC 89 
5 200.7 29 DEC 89 05 JAN 90 
0.005 270.2 22 DEC 89 02 JAN 90 
5 200.7 29 DEC 89 05 JAN 90 
0.005 279.2 22 DEC 89 29 DEC 89 

ND = Not detected 
NA = Not applicable 

Reported By: Dave Roberts Approved By: Tammy Bailey 



•"̂ Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Arsenic 
Boron 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Selenium 
Sodium 
Thai 1ium 

Enron 1 

WND-1 THRU -7 
007827-0003-SA 
AQUEOUS 
13 DEC 89 

Result 

ND 
0.16 
0.7 
0.3 
ND 
ND 
ND 
ND 
ND 
ND 
124 
ND 

Metals 

Total Metals 

Enseco ID: 1062661 
Sampled: 12 DEC 89 
Prepared: See Below 

Received: 
Analyzed: 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.005 
0.02 
0.2 
0.1 
0.005 
0.2 
0.01 
0.0002 
5 
0.005 
5 
0.005 

206.2 
200.7 
200.7 
200.7 
239.2 
200.7 
200.7 
245.1 
200.7 
270.2 
200.7 
279.2 

13 DEC 89 
See Below 

Analyzed 
Date Date 

22 DEC 89 27 DEC 89 
29 DEC 89 05 JAN 90 
29 DEC 89 05 JAN 90 
29 DEC 89 05 JAN 90 
22 DEC 89 27 DEC 89 
29 DEC 89 05 JAN 90 
29 DEC 89 05 JAN 90 
21 DEC 89 22 DEC 89 
29 DEC 89 05 JAN 90 
22 DEC 89 02 JAN 90 
29 DEC 89 05 JAN 90 
22 DEC 89 29 DEC 89 

ND = Not detected 
NA = Not applicable 

Reported By: Dave Roberts Approved By: Tammy Bailey 



General Inorganics 
SEiiseco 

Client Name: Enron 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

THHS-1 THRU -7 
007827-0002-SA 
AQUEOUS 
13 DEC 89 

Enseco ID: 
Sampled: 

1062660 
12 DEC 89 

Prepared: See Below 
Received: 13 DEC 89 
Analyzed̂ , See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Oate Date 

Alkalinity, Bicarb. as 
CaC03 at pH 4.5 206 mg/L 5 310.1 NA 18 DEC 89 

Alkalinity, Carb. as 
mg/L 

CaC03 at pH 8.3 ND mg/L 5 310.1 NA 18 DEC 89 
Chloride 14 mg/L 3 300.0 NA 14 DEC 89 
Nitrate as N 0.7 mg/L 0.1 300.0 NA 14 DEC 89 
pH 7.8 units 150.1 NA 18 DEC 89 
Total Dissolved 

Sol ids 320 mg/L 10 160.1 NA 18 DEC 89 

I 

ND = Not detected 
NA = Not applicable 

Reported By: Pam Rosas Approved By: Tammy Bailey 



General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
WND-1 THRU -7 
007827-0003-SA 
AQUEOUS 
13 DEC 89 

Result 

Alkalinity, Bicarb, as 
CaC03 at pH 4.5 190 

Alkalinity, Carb. as 
CaC03 at pH 8.3 20 

Chloride 4 
Nitrate as N ND 
pH 8.6 
Total Dissolved 

Solids 330 

Enseco ID: 1062661 
Sampled: 12 DEC 89 
Prepared: See Below 

Received: 13 DEC 89 
Analyzed: See Below 

Units 

mg/L 

mg/L 
mg/L 
mg/L 
units 

mg/L 

Reporting Analytical 
Limit Method 

Prepared Analyzed 
Date Date 

5 310.1 NA 18 DEC 89 

5 310.1 NA 18 DEC 89 
3 300.0 NA 14 DEC 89 
0.1 300.0 NA 14 DEC 89 

150.1 NA 18 DEC 89 

10 160.1 NA 18 DEC 89 

NO = Not detected 
NA =. Not applicable 

Reported By: Pam Rosas Approved By: Tammy Bailey 



Quality Control Results 

The Enseco laboratories operate under a vigorous QA/QC program designed to 

ensure the generation of scientifically valid, legally defensible data by 

monitoring every aspect of laboratory operations. Routine QA/QC procedures 

include the use of approved methodologies, independent verification of 

analytical standards, use of duplicate Laboratory Control Samples to assess 

the precision and accuracy of the methodology on a routine basis, and a 

rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 

certifications from both state and federal governmental agencies which require 

frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 

Laboratory is certified by the EPA under the EPA/CLP program for both Organic 

and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 

Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 

and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 

generation of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method 

using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a standard set of reportables which assures the client 

of the quality of his data. 



The Enseco QC program is based upon monitoring the precision and accuracy 
of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 
at frequent, well-defined intervals. Each DCS is a well-characterized matrix 
which is spiked with target compounds at 5-100 times the reporting limit, 
depending upon the methodology being monitored. The purpose of the DCS is not 
to duplicate the sample matrix, but rather to provide an interference-free, 
homogeneous matrix from which to gather data to establish control limits. 
These limits are used to determine whether data generated by the laboratory on 
any gi/en day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 
historical percent recovery +/- 3 standard deviation units. Control limits 
for precision (relative percent difference) range from 0 (identical duplicate 
DCS results) to the average, historical relative percent difference + 3 
standard deviation units. These control limits are fairly narrow based on the 
consistency of the matrix being monitored and are updated on a quarterly 
basis. 

For each batch of samples analyzed, an additional control measure is taken 
in the form of a Single Control Sample (SCS). The SCS consists of a control 
matrix that is spiked with either representative target compounds or surrogate 
compounds appropriate to the method being used. An SCS is prepared for each 
sample lot for which the DCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCSl - Measured Concentration uCS2 I 
RPD = __ X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 



_>Enseco 

All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects which contain numerous samples, analyzed over several 
days, may have multiple QC lot numbers associated with each test. The QC 
information which follows includes a listing of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the samples, and control limits for these 
lots. The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 



1 
_̂ Enseco 

1 
1 
1 
1 
3 

1 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007827-0001-SA AQUEOUS 624-A 21 DEC 89-S 20 DEC 89-S 
007827-0002-SA AQUEOUS 624-A 20 DEC 89-H 20 DEC 89-H 
007827-0003-SA AQUEOUS 624-A 20 DEC 89-H 20 DEC 89-H 

3 
9 
i 
] 

1 
1 
1 
0 
I 



• UPLICATE- CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-S 
Concentration Units: ug/L 

1,1-Dichloroethene 50 58. 4 51 .7 55 .0 110 61-•145 12 14 
Trichloroethene 50 48. 6 49 .1 48 .8 98 71-•120 1.0 14 
Benzene 50 52. 5 52 .2 52 .4 105 76-•127 0.6 11 
Toluene 50 46. 5 46 .9 46 .7 93 76-•125 0.9 .13 
Chlorobenzene 50 53. 7 57 .5 55 .6 111 75-•130 6.8 13 

5 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 20 DEC 89-H 
Concentration Units: 

1,1-Dichloroethene 
Trichloroethene 
enzene 
oluene 
Chlorobenzene 

ug/L 

50 56.8 54.2 55.5 111 61-145 4.7 14 
50 51.3 48.1 49.7 99 71-120 6.4 14 
50 50.7 48.2 49.4 99 76-127 5.1 11 
50 46.8 42.6 44.7 89 76-125 9.4 13 
50 54.3 49.8 52.0 104 75-130 8.6 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



)SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

•^oisecD 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-S 
Concentration Units: 

1,2-Di chioroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

QC Run: 
ug/L 

20 DEC 89-S 

50.0 
50.0 
50.0 

53.2 
47.1 
52.3 

106 76-114 
94 86-115 
105 88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 20 DEC 89-H 
Concentration Units: 

l,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

QC Run: 
ug/L 

20 DEC 89-H 

50.0 49.8 100 76-114 
50.0 49.3 99 86-115 
50.0 51.3 103 88-110 

alculations are performed before rounding to avoid round-off errors in calculated results. 



•
METHOD BLANK REPORT 
Volatile Organics by GC/MS 

Analyte Result Units 
Reporting 
Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-S QC Run: 20 DEC 89-S 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1,1,1-Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
hiorodibromomethane 
,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichl oropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

1 
i 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 20 DEC 89-H 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 

QC Run: 20 DEC 89-H 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 
10 
10 
10 
5.0 
5.0 
5.0 



METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 624-PP-AP 
Matrix: AQUEOUS 20 DEC 89-H QC Lot: 20 DEC 89-H QC Run: 20 DEC 89-H 

1,2-Dichloroethene 
(cis/trans) ND ug/L 5.0 

Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Tri chioroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodichioromethane ND ug/L 5.0 
1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chiorodi bromomethane ND ug/L 5.0 
1,1,2-Trichioroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ugA 5.0 
2-Chloroethyl vinyl ether NO ug/L 10 
Bromoform NO ug/L 5.0 

A,1,2,2-Tetrachloroethane ND ug/L 5.0 
•etrachloroethene ND ug/L 5.0 
rToluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethylbenzene NO ug/L 5.0 



SEnseco 

FQC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory 
Sample Number 

007827-0002-SA 
007827-0003-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 

QC Category 

608-A 
608-A 

QC Lot Number 
(DCS) 

04 DEC 89-A 
04 DEC 89-A 

QC Run Number 
(SCS/BLANK) 

15 DEC 89-A 
15 DEC 89-A 



;̂ Enseco 

DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCSl DCS2 AVG DCS Limits DCS Limit 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A 
Concentration Units: ug/L 

gamma-BHC (Lindane) 0.2 
Heptachlor 0.2 
Aldrin 0.2 
Dieldrin 0.5 
Endrin 0.5 
4,4'-DDT 0.5 

0.161 0.173 0.167 84 56-123 7.2 15 
0.172 0.187 0.180 90 40-131 8.4 20 
0.146 0.158 0.152 76 40-120 7.9 22 
0.392 0.428 0.410 82 52-126 8.8 18 
0.383 0.417 0.400 80 56-121 8.5 "21 
0.416 0.461 0.438 88 38-127 10 27 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A QC Run: 15 DEC 89-A 
Concentration Units: ug/L 

Dibutyl chlorendate 1.00 0.945 94 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



fc . JETHOD BLANK REPORT 
Semivolatile Organics by GC 

i>Ejiseco 

Analyte Result Units 
Reporting 
Limit 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 04 DEC 89-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor 
Endosulfan 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
lpha-Chlordane 
amma-Chlordane 
oxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

QC Run: 15 DEC 89-A 

epoxide 

II 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 
ug/L 
ug/L 
ugA 
ug/L 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 

1.0 
0.50 
0.50 
0.50 
0.50 
0.50 

1.0 
1.0 
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QC LOT ASSIGNMENT .REPORT 
Metals Analysis and Preparation 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007827-0002-SA AQUEOUS ICP-AT 29 DEC 89-A 29 DEC 89-A 
007827-0002-SA AQUEOUS AS-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0002-SA AQUEOUS PB-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0002-SA AQUEOUS SE-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0002-SA AQUEOUS TL-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0002-SA AQUEOUS HG-CVAA-AT 21 DEC 89-B 21 DEC 89-B 
007827-0003-SA AQUEOUS ICP-AT 29 DEC 89-A 29 DEC 89-A 
007827-0003-SA AQUEOUS AS-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0003-SA AQUEOUS PB-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0003-SA AQUEOUS SE-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0003-SA AQUEOUS TL-FAA-AT 21 DEC 89-E 21 DEC 89-E 
007827-0003-SA AQUEOUS HG-CVAA-AT 21 DEC 89-B 21 DEC 89-B 



DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

i 
I 

} 

Category: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 29 DEC 89-A 
Concentration Units: mg/L 

Al uminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

4^Potassium 
^•silver 
"^Sodium 

Vanadium 
Zinc 

Category: AS-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-E 
Concentration Units: mg/L 

Arsenic 

I Category: . PB-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-E 

l Concentration Units: mg/L 
i' 

Lead 

r 

2.0 1.98 1.96 1.97 99 75-125 1.0 20 
0.5 0.47 0.47 0.47 94 75-125 0.0 20 
0.5 0.48 0.49 0.48 97 75-125 2.1 20 
2.0 1.79 1.76 1.78 89 75-125 1.7 20 
0.05 0.049 0.048 0.048 97 75-125 2.1 20 
0.05 0.048 0.051 0.050 99 75-125 6.1 20 
100 96.4 95.2 95.8 96 75-125 1.3 20 
0.2 0.19 0.19 0.19 95 75-125 0.0 20 
0.5 0.48 0.47 0.48 95 75-125 2.1 20 
0.25 0.25 0.24 0.24 98 75-125 4.1 20 
1.0 0.97 0.99 0.98 98 75-125 2.0 20 
0.5 0.47 0.47 0.47 94 75-125 0.0 20 
50 49.7 48.9 49.3 99 75-125 1.6 20 
0.5 0.49 0.49 0.49 98 75-125 0.0 20 
0.5 0.49 0.49 0.49 98 75-125 0.0 20 
100 98.8 95.4 97.1 97 75-125 3.5 20 
0.05 0.049 0.046 0.048 95 75-125 6.3 20 
100 92.8 88.0 90.4 90 75-125 5.3 20 
0.5 0.47 0.46 0.46 93 75-125 2.2 20 
0.5 0.52 0.51 0.52 103 75-125 1.9 20 

0.04 0.030 0.033 0.032 79 75-125 9.5 20 

0.02 0.019 0.019 0.019 95 75-125 0.0 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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'DUPLICATE CONTROL SAMPLE REPORT 

Metals Analysis and Preparation (cont.) 

Analyte 

Category: SE-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-E 
Concentration Units: mg/L 

Selenium 

Category: TL-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-E 
Concentration Units: mg/L 

Thallium 

Concentration 
Spiked Measured 

DCSl DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

0.01 0.0096 0.0098 0.0097 97 75-125 2.1 20 

0.05 0.046 0.046 0.046 92 75-125 0.0 20 

Category: HG-CVAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-B 
.Concentration Units: mg/L 

Mercury 0.0010 0.00104 0.00106 0.00105 105 75-125 1.9 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



METHOD BLANK REPORT 
Metals Analysis and Preparation 

Reporting 
Analyte Result Units Limit 

Test: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 29 DEC 89-A QC Run: 29 DEC 89-A 

Boron ND mg/L 0.02 
Calcium ND mg/L 0.2 
Iron ND mg/L 0.1 
Magnesium ND mg/L 0.2 
Manganese ND mg/L 0.01 
Potassium ND mg/L 5 
Sodium ND mg/L 5 

Test: AS-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-E QC Run: 21 DEC 89-E 

Arsenic ND mg/L 0.005 

Test: PB-FAA-AT 
atrix: AQUEOUS 

C Lot: 21 DEC 89-E qC Run: 21 DEC 89-E 

Lead ND mg/L 0.005 

Test: SE-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89-E QC Run: 21 DEC 89-E 

Selenium ND mg/L 0.005 

Test: TL-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 21 DEC 89̂ E QC Run: 21 DEC 89-E 

Thallium ND mg/L 0.005 
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fc ETHOD BLANK REPORT 

Metals Analysis and Preparation (cont.) 

I 
Analyte 

Test: HG-CVAA-AT 

Result 

* Matrix: AQUEOUS 

I QC Lot: 21 DEC 89-B QC Run: 21 DEC 89-B 

Mercury I 
ND 

i 

i 

t 
i 

Ênseco 

Reporting 
Units Limit 

mg/L . 0.0002 

fc 



SEnseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

007827-0002-SA AQUEOUS ALK-A 18 DEC 89-A _ 

007827-0002-SA AQUEOUS CL-IC-A 14 DEC 89-M -
007827-0002-SA AQUEOUS TDS-A 18 DEC 89-A 18 DEC 89-A 
007827-0002-SA AQUEOUS PH-A 18 DEC 89-A -
007827-0002-SA AQUEOUS N03-IC-A 14 DEC 89-M -
007827-0003-SA AQUEOUS ALK-A 18 DEC 89-A -

007827-0003-SA AQUEOUS CL-IC-A 14 DEC 89-M -

007827-0003-SA AQUEOUS TDS-A 18 DEC 89-A 18 DEC 89-A 
007827-0003-SA AQUEOUS PH-A 18 DEC 89-A • -

007827-0003-SA AQUEOUS N03-IC-A 14 DEC 89-M -



, UPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

J 
Analyte 

.̂ Enseco 

Concentration Accuracy Precision 
Spiked Measured Average(%) (RPO) 

DCSl DCS2 AVG DCS Limits DCS Limit 

Category: ALK-A 
Matrix: AQUEOUS 
QC Lot: 18 DEC 89-A 
Concentration Units: mg/L 

Alkalinity, Total as 
CaC03 at pH 4.5 180 187 186 186 104 90-110 0.5 10 

J Category: CL-IC-A 
Matrix: AQUEOUS 

, QC Lot: 14 DEC 89-M 
|i Concentration Units: mg/L 

i; 

Chloride 

Category: TDS-A 
Matrix: AQUEOUS 

fcQC Lot: 18 DEC 89-A 
foncentration Units: mg/L 

Total Dissolved 
Sol ids 

100 99.8 102 101 101 92-108 2.2 20 

1210 1170 1150 1160 96 90-110 1.7 10 

Category: PH-A 
Matrix: AQUEOUS 
QC Lot: 18 DEC 89-A 
Concentration Units: units 

pH 9.1 9.05 9.08 9.06 100 98-102 0.3 

Category: N03-IC-A 
Matrix: AQUEOUS 
QC Lot: 14 DEC 89-M 

, Concentration Units: mg/L 

Nitrate as N 20 19.2 19.6 19.4 97 91-109 2.1 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



>Enseco 
FMETHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result Units 
Reporting 
Limit 

Test: TDS-BAL-A 
Matrix: AQUEOUS 

QC Lot: 18 DEC 89-A QC Run: 18 DEC 89-A 

Total Dissolved 
Solids ND mg/L 10 
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Introduction 

This report presents the analytical results as well as supporting 

information to aid in the evaluation and intt-pretation of the data and is 

arranged in the following order: 

o Sample Description Information 

o Analytical Test Requests 

o Analytical Results 

o Quality Control Report 

Consistent with directives in the CLP protocol in SW-846 and other EPA 

methods, all GC/MS analyses were performed so that the maximum concentration 

of sample was analyzed. Some samples required dilutions to avoid saturation 

of the detector, to achieve linearity for a specific target compound or to 

reduce matrix interferences. As stated in Section 7.5.4 of Method 8270, 

7.4.1.16 of Method 8240 and Exhibit E of the CLP protocol these dilutions must 

be performed. The reporting limits for these samples are therefore 

proportionate to the dilution required. Surrogate compounds may not be 

measurable in samples which have been diluted. 

The Methods 8240 and 8270 analyses for sample 008151-0001 were analyzed at 

dilutions due to target compounds for the volatiles and non-target compounds 

for the semi volatiles. 

The pesticide analysis for sample 008151-0003 was performed at a dilution 

due to the Aroclor 1221 concentration. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 

this project together with the internal laboratory identification number 

assigned for each sample. Each project received at Enseco - RMAL is assigned 

a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 

six digit project code and the sample sequence number. 



A CORMNOCO"**^ 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 



SAMPLE DESCRIPTION INFORMATION 
for 
Enron 

Lab ID Client ID 

008151-0001-SA 5-2A-1,2,3,4,5 
008151-0002-SA 5-4B-1.2 
008151-0003-SA 5-6B-1.2 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 26 JAN 90 14:45 27 JAN 90 
AQUEOUS 26 JAN 90 15:35 27 JAN 90 
AQUEOUS 26 JAN 90 13:10 27 JAN 90 



^Enseco 
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ANALYTICAL TEST REQUESTS 
for 
Enron 

Lab ID: Group Custom 
008151 Code Analysis Description Test? 

0001 A Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 
Priority Pollutant Semivolatile Organics N 
Prep - Semivolatile Organics by GC/MS N 
Alkalinity, Y 

Total/Carbonate/Bicarbonate/Hydroxide Y 
Nitrate, Ion Chromatography N 
pH N 

0002 - 0003 B Priority Pollutant Organochlorine N 
Pesticides/PCBs 

Prep - Organochlorine Pesticides/PCBs by GC N 
Priority Pollutant Volatile Organics N 
Prep-Volatile Organics by GC/MS N 



A CORNING Cofft<M~v 

Analytical Results 

The analytical results for this project are presented in the following 
data tables. Each data table includes sample identification information, and 
when available and appropriate, dates sampled, received, authorized, prepared 
and analyzed. The authorization data is the date when the project was defined 
by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results and the Enseco reporting limit. Reporting limits are 
adjusted to reflect dilution of the sample, when appropriate. Solid and waste 
samples are reported on an "as received" basis, i.e. no correction is made for 
moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision.3.3, 
April, 1989. 

The results from the Standard Enseco QA/QC Program, which generates data 
which are independent of matrix effects, is provided subsequently. 



Priority Pollutant Volatile Organics 
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Method 624 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A-l,2,3,4,5 
008151-0001-SA 
AQUEOUS 
27 JAN 90 

Enseco ID: 1065318 
Sampled: 26 JAN 90 
Prepared: 31 JAN 90 

Result Units 

Received: 27 JAN 90 
Analyzed: 01 FEB 90 

Reporting 
Limit 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Tri chioroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Di chioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 

To1uene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

ND ug/L 30 
ND ug/L 30 
ND ug/L 30 
ND ug/L 30 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 

ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
42 ug/L 15 
ND ug/L 15 
ND ug/L 30 
ND ug/L 15 
ND ug/L 15 
ND ug/L 15 
210 ug/L 15 
ND ug/L 15 
24 ug/L 15 

97.4 % _ „ 

97.0 % 
96.4 % 

ND = Not detected 
NA = Not applicable 

Reported By: Shawn Kassner Approved By: Jeff Lowry 



Priority Pollutant Volatile Organics 

Method 624 

Client Name: Enron 
Client ID: 5-4B-l,2 
Lab ID: 
Matrix: 
Authorized 

008151-0002-SA 
AQUEOUS 
27 JAN 90 

Enseco ID: 1065319 
Sampled: 26 JAN 90 
Prepared: 31 JAN 90 

Received: 
Analyzed: 

Parameter Result Units Limit 

Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride 9.5 ug/L 5.0 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 
1,2-Dichloroethene 

ug/L 

(cis/trans) ND ug/L 5.0 
Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Trichioroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodi chioromethane ND ug/L 5.0 
1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chiorodi bromomethane ND ug/L 5.0 
1,1,2-Trichioroethane ND ug/L 5.0 
Benzene 21 ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethylbenzene ND ug/L 5.0 

Toluene-d8 102 % 
4-Bromofluorobenzene 104 % 
1,2-Dichioroethane-d4 99.2 % --

^tnseco 
A C O « N » * 0 C o n _ n y 

27 JAN 90 
02 FEB 90 

Reporting 

ND = Not detected 
NA = Not appl icable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Priority Pollutant Volatile Organics 

Method 624 

Enron 
5-6B-l,2 
008151-0003-SA 
AQUEOUS 
27 JAN 90 

Enseco ID: 1065320 
Sampled: 26 JAN 90 
Prepared: 31 JAN 90 

t̂inseco ft CORNING Comoany 

Received: 27 JAN 90 
Analyzed: 02 FEB 90 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethene 

(cis/trans) 
Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichioropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

To1uene-d8 
4-Bromofluorobenzene 
1,2-Dichioroethane-d4 

Result Units Limit 

ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
8.3 ug/L 5.0 

104 % _ _ 

103 % 
105 % 

ND = Not detected 
NA = Not applicable 

Reported By: Deneen Miller Approved By: Jeff Lowry 



Priority Pollutant Semivolatile Organics 

Method 625 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A-l,2,3,4,5 
008151-0001-SA 
AQUEOUS 
27 JAN 90 

Enseco ID: 1065318 
Sampled: 26 JAN 90 Received: 27 JAN 90 
Prepared: 01 FEB 90 Analyzed: 08 FEB 90 

Result Units 
Reporting 

Limit 

Phenol ND ug/L 26 
bis(2-Chloroethyl) ether ND ug/L 26 
2-Chlorophenol ND ug/L 26 
1,3-Dichlorobenzene ND ug/L 26 
1,4-Dichiorobenzene ND ug/L 26 
1,2-Dichlorobenzene ND ug/L 26 
bis(2-Chloroisopropyl)-

ug/L 

ether ND ug/L 26 
N-Nitroso-di-

ug/L 

n-propylamine ND ug/L 26 
Hexachloroethane ND ug/L 26 
Nitrobenzene ND ug/L 26 
Isophorone ND ug/L 26 
2-Nitrophenol ND ug/L 26 
2,4-Dimethylphenol ND ug/L 26 
bis(2-Chloroethoxy)-

ug/L 

methane ND ug/L 26 
2,4-Dichlorophenol ND ug/L 26 
1,2,4-Trichiorobenzene ND ug/L 26 
Naphthalene ND ug/L 26 
Hexachlorobutadiene ND ug/L 26 
4-Chloro-3-methylphenol ND ug/L 26 
Hexachlorocyclopentadiene NO ug/L 26 
2,4,6-Trichlorophenol ND ug/L 26 
2-Chloronaphthalene ND ug/L 26 
Dimethyl phthalate ND ug/L 26 
Acenaphthylene ND ug/L 26 
Acenaphthene ND ug/L 26 
2,4-Dinitrophenol ND ug/L 130 
4-Nitrophenol ND ug/L 130 
2,4-Dinitrotoluene ND ug/L 26 
2,6-Dinitrotoluene ND ug/L 26 
Diethyl phthalate ND ug/L 26 
4-Chlorophenyl 

ug/L 

phenyl ether ND ug/L 26 
Fluorene ND ug/L 26 
4,6-Dinitro-

ug/L 

2-methylphenol ND ug/L 130 
1,2-Di phenylhydrazi ne ND ug/L 26 
N-Nitrosodiphenyl amine ND ug/L 26 

(continued on following page) 
ND = Not detected 
NA = Not applicable 

Reported By: Cheryl Jones Approved By: Jeff Lowry 



ÛTseco 
Priority Pollutant Semivolatile Organics (CONT.) 

Method 625 

i CORNING. Como»-f 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A-l,2,3,4,5 
008151-0001-SA 
AQUEOUS 
27 JAN 90 

4-Bromophenyl 
phenyl ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 

phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)f1uoranthene 
Benzo(k jf1uoranthene 
Benzo(a)pyrene 
Indenof1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Enseco ID: 1065318 
Sampled: 26 JAN 90 Received: 27 JAN 90 
Prepared: 01 FEB 90 Analyzed: 08 FEB 90 

Result Units 
Reporting 
Limit 

ND ug/L 26 
ND ug/L 26 
ND ug/L 130 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 52 
ND ug/L 26 

ND ug/L 26 
ND ug/L » 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 
ND ug/L 26 

77.0 % _ _ 

82.0 % 
78.2 % 
21.5 % --

20.8 % 
33.0 % --

ND = Not detected 
NA = Not applicable 

Reported By: Cheryl Jones Approved By: Jeff Lowry 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A-1,2,3,4,5 
008151-0001-SA 
AQUEOUS 
27 JAN 90 

Enseco ID: 
Sampled: 
Prepared: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Dibutyl chlorendate 

1065318 
26 JAN 90 Received: 27 
29 JAN 90 Analyzed: 05 

Reporting 
Result Units Limit 

ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.050 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

87.0 % - -

ND = Not detected 
NA = Not applicable 

Reported By: Ann Steyert Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: Enron 
Client ID: 5-4B-l,2 
Lab ID: 008151-0002-SA Enseco ID: 1065319 
Matrix: AQUEOUS Sampled: 26 JAN 90 Received: 27 JAN 90 
Authorized: 27 JAN 90 Prepared: 29 JAN 90 Analyzed: 05 FEB 90 

Reporting 
Parameter Result Units Limit 

alpha-BHC ND ug/L 0.050 
beta-BHC ND ug/L 0.050 
delta-BHC ND ug/L 0.050 
gamma-BHC (Lindane) ND ug/L 0.050 
Heptachlor ND ug/L 0.050 
Aldrin ND ug/L 0.050 
Heptachlor epoxide ND ug/L 0.050 
Endosulfan I ND ug/L 0.050 
Dieldrin ND ug/L 0.10 
4,4'-DDE ND ug/L 0.10 
Endrin ND ug/L 0.10 
Endosulfan I I ND ug/L 0.10 
4,4'-DDD ND ug/L 0.10 
Endosulfan sulfate ND ug/L 0.10 
4,4'-DDT ND ug/L 0.10 
Endrin aldehyde ND ug/L 0.10 
alpha-Chlordane ND ug/L 0.50 
gamma-Chlordane ND ug/L 0.50 
Toxaphene ND ug/L 1.0 
Aroclor 1016 ND ug/L 0.50 
Aroclor 1221 ND ug/L 0.50 
Aroclor 1232 ND ug/L 0.50 
Aroclor 1242 ND ug/L 0.50 
Aroclor 1248 ND ug/L 0.50 
Aroclor 1254 ND ug/L 1.0 
Aroclor 1260 ND ug/L 1.0 

Dibutyl chlorendate 94.1 % 

ND = Not detected 
NA = Not applicable 

Reported By: Ann Steyert Approved By: Stephanie Boehnke 



Priority Pollutant Organochlorine Pesticides/PCBs 

Method 608 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Enron 
5-6B-1.2 
008151-0003-SA 
AQUEOUS 
27 JAN 90 

Enseco ID: 1065320 
Sampled: 26 JAN 90 
Prepared: 29 JAN 90 

Received: 27 JAN 90 
Analyzed: 05 FEB 90 

Reporting 
Parameter Result Units Limit 

alpha-BHC ND ug/L 2.0 
beta-BHC ND ug/L 2.0 
delta-BHC ND ug/L 2.0 
gamma-BHC (Lindane) ND ug/L 2.0 
Heptachlor ND ug/L 2.0 
Aldrin ND ug/L 2.0 
Heptachlor epoxide ND ug/L 2.0 
Endosulfan I ND ug/L 2.0 
Dieldrin ND ug/L 4.0 
4,4'-DDE ND ug/L 4.0 
Endrin ND ug/L 4.0 
Endosulfan I I ND ug/L 4.0 
4,4'-DDD ND ug/L 4.0 
Endosulfan sulfate ND ug/L 4.0 
4,4'-DDT ND ug/L 4.0 
Endrin aldehyde ND ug/L 4.0 
alpha-Chlordane ND ug/L 20 
gamma-Chlordane ND ug/L 20 
Toxaphene ND ug/L 40 
Aroclor 1016 ND ug/L 20 
Aroclor 1221 100 ug/L 20 
Aroclor 1232 ND ug/L 20 
Aroclor 1242 ND ug/L 20 
Aroclor 1248 ND ug/L 20 
Aroclor 1254 ND ug/L 40 
Aroclor 1260 ND ug/L 40 

Dibutyl chlorendate ND % 

Note H : Surrogate not detected because of required sample dilution. 

ND = Not detected 
NA = Not applicable 

Reported By: Ann Steyert Approved By: Stephanie Boehnke 



-̂ Enseco 
A CORNmiO ComfMny 

General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Enron 
5-2A-l,2,3,4,5 
008151-0001-SA 
AQUEOUS 
27 JAN 90 

Result 

Alkalinity, Bicarb, as 
CaC03 at pH 4.5 39 

Alkalinity, Carb. as 
CaC03 at pH 8.3 ND 

Nitrate as N 3.2 
pH 7.2 

Enseco ID: 1065318 
Sampled: 26 JAN 90 Received: 27 JAN 90 
Prepared: See Below Analyzed: See Below 

Units 
Reporting 
Limit 

Analytical 
Method 

Prepared 
Date 

Analyzed 
Date 

mg/L 5 310.1 NA 27 JAN 90 

mg/L 
mg/L 
units 

5 
0.1 

310.1 
300.0 
9040 

NA 
NA 
NA 

27 JAN 90 
07 FEB 90 
27 JAN 90 

ND = Not detected 
NA = Not applicable 

Reported By: Mike Settell Approved By: Kimberly Conroy 



A C O n M N G C t r N n r 

Quality Control Results 

The Enseco laboratories operate under a vigorous QA/QC program designed to 

ensure the generation of scientifically valid, legally defensible data by 

monitoring every aspect of laboratory operations. Routine QA/QC procedures 

include the use of approved methodologies, independent verification of 

analytical standards, use of duplicate Laboratory Control Samples to assess 

the precision and accuracy of the methodology on a routine basis, and a 

rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 

certifications from both state and federal governmental agencies which require 

frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 

Laboratory is certified by the EPA under the EPA/CLP program for both Organic 

and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 

Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 

and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 

generation of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method 

using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a standard set of reportables which assures the client 
of the quality of his data. 



-^Enseco 
A CORIW^O Company 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

008151-0001-SA AQUEOUS 624-A 02 JAN 90-F 01 FEB 90-F 
008151-0002-SA AQUEOUS 624-A 01 FEB 90-B 02 FEB 90-B 
008151-0003-SA AQUEOUS 624-A 01 FEB 90-B 02 FEB 90-B 



'̂ Ejiseco 
A CORNINO Comoanv 

All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects which contain numerous samples, analyzed over several 
days, may have multiple QC lot numbers associated with each test. The QC 
information which follows includes a listing of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the samples, and control limits for these 
lots. The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 



The Enseco QC program is based upon monitoring the precision and accuracy 
of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 
at frequent, well-defined intervals. Each DCS is a well-characterized matrix 
which is spiked with target compounds at 5-100 times the reporting limit, 
depending upon the methodology being monitored. The purpose of the DCS is not 
to duplicate the sample matrix, but rather to provide an interference-free, 
homogeneous matrix from which to gather data to establish control limits. 
These limits are used to determine whether data generated by the laboratory on 
any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 
historical percent recovery +/- 3 standard deviation units. Control limits 
for precision (relative percent difference) range from 0 (identical duplicate 
DCS results) to the average, historical relative percent difference + 3 
standard deviation units. These control limits are fairly narrow based on the 
consistency of the matrix being monitored and are updated on a quarterly 
basis. 

For each batch of samples analyzed, an additional control measure is taken 
in the form of a Single Control Sample (SCS). The SCS consists of a control 
matrix that is spiked with either representative target compounds or surrogate 
compounds appropriate to the method being used. An SCS is prepared for each 
sample lot for which the DCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

| Measured Concentration DCSl - Measured Concentration 0CS2 I 
RPD = X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 



A CORNING ComMnv 

All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects which contain numerous samples, analyzed over several 
days, may have multiple QC lot numbers associated with each test. The QC 
information which follows includes a listing of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the samples, and control limits for these 
lots. The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 



^Enseco 
t C O R M N G Commm 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

008151-0001-SA AQUEOUS 624-A 02 JAN 90-F 01 FEB 90-F 
008151-0002-SA AQUEOUS 624-A 01 FEB 90-B 02 FEB 90-B 
008151-0003-SA AQUEOUS 624-A 01 FEB 90-B 02 FEB 90-B 

'J 
_ 

1 



DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

* CORNING Compwv 

Analyte 
Concentration 

Spiked Measured 
DCSl DCSZ AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 02 JAN 90-F 
Concentration Units: ug/L 

1,1-Dichloroethene 50 50 0 49 .2 49 6 99 61- 145 1 6 14 
Trichloroethene 50 50 5 52 .8 51 6 103 71- 120 4 5 14 
Benzene 50 56 8 57 .9 57 4 115 76-127 1 9 11 
Toluene 50 49 1 50 .2 49 6 99 76-125 2 .2 13 
Chlorobenzene 50 52 2 51 .8 52 0 104 75-130 0 .8 13 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 01 FEB 90-B 
Concentration Units: ug/L 

1,1-Dichloroethene 50 42. 0 41 9 42 0 84 61--145 0 2 14 
Trichloroethene 50 40. 9 42 5 41 7 83 71-•120 3 8 14 
Benzene 50 47. 8 52 .2 50 0 100 76-•127 8 8 11 
Toluene 50 45. 6 46 0 45 8 92 76--125 0 9 13 
Chlorobenzene 50 48. 3 49 .5 48 9 98 75--130 2 .5 13 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



(INGLE CONTROL SAMPLE REPORT olatile Organics by GC/MS 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 02 JAN 90-F QC Run: 
Concentration Units: ug/L 

l,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

01 FEB 90-F 

50.0 
50.0 
50.0 

46.3 
48.1 
48.9 

93 
96 
98 

76-114 
86-115 
88-110 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 01 FEB 90-B QC Run: 
Concentration Units: ug/L 

1,2-Dichioroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

02 FEB 90-B 

50.0 
50.0 
50.0 

50.8 
49.8 
50.4 

102 76-114 
100 86-115 
101 88-110 

alculations are performed before rounding to avoid round-off errors in calculated results. 



J 

J 
J 
I 
I 
3 
J 

ETHOD BLANK REPORT 
olatile Organics by GC/MS 

Analyte Result Units 

Test: 624-PP-A 
Matrix: AQUEOUS 
QC Lot: 02 JAN 90-F QC Run: 01 FEB 90-F 

I 
f 

Reporting 
Limit 

Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride ND ug/L 5.0 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 
1,2-Dichloroethene 

ug/L 

(cis/trans) ND ug/L 5.0 
Chloroform ND ug/L 5.0 
1,2-Dichloroethane ND ug/L 5.0 
1,1,1-Tri chioroethane ND ug/L 5.0 
Carbon tetrachloride ND ug/L 5.0 
Bromodichioromethane ND ug/L 5.0 
1,2-Dichloropropane ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Chiorodi bromomethane ND ug/L 5.0 
1,1,2-Trichioroethane ND ug/L 5.0 
Benzene ND ug/L 5.0 
cis-1,3-Dichloropropene ND ug/L 5.0 
2-Chloroethyl vinyl ether ND ug/L 10 
Bromoform ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Ethylbenzene ND ug/L 5.0 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 01 FEB 90-B QC Run: 02 FEB 90-B 

Chloromethane ND ug/L 10 
Bromomethane ND ug/L 10 
Vinyl chloride ND ug/L 10 
Chloroethane ND ug/L 10 
Methylene chloride ND ug/L 5.0 
1,1-Dichloroethene ND ug/L 5.0 
1,1-Dichloroethane ND ug/L 5.0 

Êiiseco 

l l 



1 I 
METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 
Limit 

î Enseco 

Test: 624-PP-AP 
Matrix: AQUEOUS 
QC Lot: 01 FEB 90-B 

f 

QC Run: 02 FEB 90-B 

1,2-Dichloroethene 
(cis/trans) 

Chloroform 
1,2-Dichloroethane 
1.1.1- Trichloroethane 
Carbon tetrachloride 
Bromodichioromethane 
1,2-Dichloropropane 
trans -1,3-Di chioropropene 
Trichloroethene 
Chiorodi bromomethane 
1.1.2- Tri chioroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toiuene 
Chlorobenzene 
Ethylbenzene 

ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 10 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 
ND ug/L 5.0 



-3 . SEjiseco 
* CORNMMG Company 

fc C LOT ASSIGNMENT REPORT 

Semivolatile Organics by GC/MS 1 
1 
J 
3 
3 
J 
3 

fc 
I 
3 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

008151-0001-SA AQUEOUS 625-A 31 JAN 90-B 01 FEB 90-A 

3 

I 
1 

i 



UPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

a. COANINC Company 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 31 JAN 90-B 
Concentration Units: ug/L 

Phenol 100 
2-Chlorophenol 100 
1,4-Dichiorobenzene 50 
N-Nitroso-di-
n-propylamine 50 

1,2,4-Trichlorobenzene 50 
4-Chloro-3-methylphenol 100 
Acenaphthene 50 
4-Nitrophenol 100 
2,4-Dinitrotoluene 50 
Pentachlorophenol 100 
Pyrene 50 

67.9 59.6 63.8 64 12- 89 13 42 
69.5 62.1 65.8 66 27-123 11 40 
25.5 26.2 25.8 52 36- 97 2.7 28 

44.8 40.6 42.7 85 41-116 9.8 38 
24.7 27.0 25.8 52 39- 98 8.9 28 
72.1 66.6 69.4 69 23- 97 7.9 42 
29.4 30.3 29.8 60 46-118 3.0 31 
55.7 50.3 53.0 53 10- 80 10 50 
32.1 30.8 31.4 63 24- 96 4.1 38 
72.6 67.8 70.2 70 9-103 6.8 50 
38.3 36.2 37.2 75 26-127 5.6 31 

alculations are performed before rounding to avoid round-off errors in calculated results. 



. e 2 
SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 31 JAN 90-B QC Run: 01 FEB 90-A 
Concentration Units: ug/L 

Nitrobenzene-d5 100 69.5 70 35-114 
2-Fluorobiphenyl 100 67.8 68 43-116 
Terphenyl-dl4 100 80.0 80 33-141 
2-Fluorophenol 200 114 57 21-100 
Phenol-d5 200 121 60 10- 94 
2,4,6-Tribromophenol 200 124 62 10-123 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



m 
i 

J 

-Î EjTseco 
k C O R N B X O C o m p a n y 

ETHOD BLANK REPORT 
Semivolatile Organics by GC/MS 

? 
J 
I 
I 
1 
I 

Reporti 
Analyte Result Units Limit 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 31 JAN 90-B QC Run: 01 FEB 90-A 

Phenol ND ug/L 10 
bis(2-Chloroethyl) ether ND ug/L 10 
2-Chlorophenol ND ug/L 10 
1,3-Dichlorobenzene ND ug/L 10 
1,4-Dichlorobenzene ND ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
bis(2-Chloroisopropyl)-

ug/L 

ether ND ug/L 10 
N-Nitroso-di-
n-propylamine ND ug/L 10 

Hexachloroethane ND ug/L 10 
Nitrobenzene ND ug/L 10 
Isophorone ND ug/L 10 
2-Nitrophenol ND ug/L 10 
2,4-Dimethylphenol ND ug/L 10 
bis(2-Chloroethoxy)-

ug/L 

methane ND ug/L 10 
|2,4-Dichlorophenol ND ug/L 10 
"1,2,4-Tri chiorobenzene ND ug/L 10 
Naphthalene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
4-Chloro-3-methyl phenol ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 10 
2,4,6-Trichlorophenol ND ug/L 10 
2-Chloronaphthalene ND ug/L 10 
Dimethyl phthalate ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acenaphthene ND ug/L 10 
2,4-Dinitrophenol ND ug/L 50 
4-Nitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene ND ug/L 10 
Diethyl phthalate ND ug/L 10 
4-Chlorophenyl 

ug/L 

phenyl ether ND ug/L 10 
Fluorene ND ug/L 10 
4,6-Dinitro-

ug/L 

2-methylphenol ND ug/L 50 
1,2-Diphenyl hydrazine ND ug/L 10 
N-Nitrosodiphenyl amine ND ug/L 10 
4-Bromophenyl 

ug/L 

phenyl ether ND ug/L 10 



1ETH0D BLANK REPORT 
'Semivolatile Organics by GC/MS (cont.) 

^Enseco 
i. CORNfNG CoKOKf 

Analyte Result Units 
Reporting 

Limit 

JM 

Test: 625-PP-A 
Matrix: AQUEOUS 
QC Lot: 31 JAN 90-B 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichiorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) 
phthalate 

Chrysene 
Di-n-octyl phthalate 
Benzo(blf1uoranthene 
Benzo(kVf1uoranthene 
Benzo(a)pyrene 
ilndeno (1,2,3 -cd ) pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

QC Run: 01 FEB 90-A 

ND ug/L 10 
ND ug/L 50 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 20 
ND ug/L 10 

14 ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 
ND ug/L 10 

L 

L 

I 



^Enseco 
>. CORnHNO Comotny 

QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

008151-0001-SA AQUEOUS 608-A 15 JAN 90-A 29 JAN 90-A 
008151-0002-SA AQUEOUS 608-A 15 JAN 90-A 29 JAN 90-A 
008151-0003-SA AQUEOUS 608-A 15 JAN 90-A 29 JAN 90-A 

• 

I 
i . 

I 

I 



DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCSl DCS2 AVG DCS Limits DCS Limit 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 15 JAN 90-A 
Concentration Units: ug/L 

gamma-BHC (Lindane) 0.2 
Heptachlor 0.2 
Aldrin 0.2 
Dieldrin 0.5 
Endrin 0.5 
4,4'-DDT 0.5 

0.160 0.159 0.160 80 56-123 0.6 115 
0.180 0.174 0.177 89 40-131 3.4 20 
0.160 0.154 0.157 79 40-120 3.8 22 
0.455 0.452 0.454 91 52-126 0.7 18 
0.456 0.453 0.454 91 56-121 0.7 21 
0.478 0.455 0.466 93 38-127 4.9 27 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Ênseco 
SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Concentration Accuracy(%) 
Analyte Spiked Measured SCS Limits 

Category: 608-A 
Matrix: AQUEOUS 
QC Lot: 15 JAN 90-A QC Run: 29 JAN 90-A 
Concentration Units: ug/L 

Dibutyl chlorendate 1.00 0.844 84 48-136 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



, .ETHOD BLANK REPORT 
Semivolatile Organics by GC 

ĵ__Tseco 

Analyte Result Units 
Reporting 
Limit 

I 

c 
L 
L 

f 
I 
I 

I 
I 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 15 JAN 90-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
'gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

QC Run: 29 JAN 90-A 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Test: 
Matrix: 
QC Lot: 

608-PP-A 
AQUEOUS 
15 JAN 90-A QC Run: 29 JAN 90-A 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 

10 
10 

0.10 
0.10 
0.50 
0.50 

1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 

i 



>. CORNING Comotny 

METHOD BLANK REPORT 
Semivolatile Organics by GC (cont.) 

Analyte Result Units 
Reporting 

Limit 

I 

L 
L. 

L 

9 

Test: 608-PP-A 
Matrix: AQUEOUS 
QC Lot: 15 JAN 90-

4,4'-DDE 
Endrin 
Endosulfan I I 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

A QC Run: 29 JAN 90-A 

ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.10 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 0.50 
ND ug/L 1.0 
ND ug/L 1.0 

f 



•̂ EjTseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number 

008151-0001-SA 
008151-0001-SA 
008151-0001-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

ALK-A 
N03-IC-A 
PH-A 

QC Lot Number 
(DCS) 

27 JAN 90-A 
07 FEB 90-M 
27 JAN 90-A 

QC Run Number 
(SCS/BLANK) 

i 
I 

L 1 
1 

T 
I 

I 
i 



K C X t f N M O C w w i y 

DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration 

Spiked 
DCSl 

Measured 
DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: ALK-A 
Matrix: AQUEOUS 
QC Lot: 27 JAN 90-A 
Concentration Units: mg/L 

Alkalinity, Total as 
CaC03 at pH 4.5 157 157 159 158 101 90-110 1.3 10 

Category: N03-IC-A 
Matrix: AQUEOUS 
QC Lot: 07 FEB 90-M 
Concentration Units: mg/L 

Nitrate as N 20 18.5 19.0 18.8 94 91-109 2.7 20 

Category: PH-A 
Matrix: AQUEOUS 
QC Lot: 27 JAN 90-A 
Concentration Units: units 

pH 9.1 9.09 9.11 9.10 100 98-102 0.2 5 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



IP 


