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NPSWQ.XLS - 70,0 10/31/96
A | C | D |El F |G|H| | |JlK L M N O P G| R |S|T U |V|W| X |Y

l Arches National Park: 1978 Headquarters Well Water Quolity Doto !

T
-

weiliD: -11 1978 I 1978 7I i978 i978 | 1978 I i978 1978'

T Sample Date: 5/24/78 4/I/81 4/17/81 6/16/81 I 9/28/81 1 12/1/81 1 3/2/82
~

T Lob.: NPS Atlas NPS Aieos Atlos! Atlas Atlas
T Lab Noa field test n/a 811710 n/a n/al n/a_ n/a

Conc | lich Conc | <j Conc |6 Paramoters l' Units |GWOS el Concj '( Conc.I <ll Conc; :< Conel <
?7 Ag mg/l 120.1 | |< 0.002 'l F 5 J

T Al mg/jl 0.21 1 I I % M |
'

< 0.1 yT As mg/l FO.05 ,'< 0.1 < 0.001 "nr W
i< 0.01 1 < 0.1

1;uo mg/l % 2. J

.0 0.14 4 $ dY 9 mg/l | 0.61 l

0.05 k ?
"

g<
i 2 iso mg/l 0 I h M @ .

'

Y Br mg/l n/a | | 1 |] @ $ ;j
Y Ca mg/l n/a . k 70 jj IE @ Y j

'

h~If Cd mg/l i0.006 H < 0.001 h 2 0 3 I

250| 125, 57 I 61 '15 88 $ 120 h 62 [ 64
'

mg/]CO.2
Y Cl <

Y CN-total
Y Co mg/l n/a

'

h 9 Qmg/l_ I
9 $ @ j

Y CO2 mg/l n/a 3 | ff fli |
20 CO3 (COCO 3) mg/l n/a 0l E 3 '

i
Y CO3 solids mg/l~n/a 97'h $ $ $

1 k fY Cr mo71 C 0J ,

0.1117 0.01 /|
hl< 0.005

Y Cu mgd :1,3' O.28 !< < 0.1 : 0.003 M"nr B < 0.01

0.1| | 0.32 " M $ h 1 )Y F mg/l_dg4 0.5 <

Y Fe mg/l 0.3 0.05 i< 0.03 "nr M < 0.1 2 0.005 Q< 0.001 ;
'

Y Go mg/l n/a V i$ d |
i d R |Y Hordness (non-carb.) mg/l n/a |

'

Y HCO3 (COCO 3) mg/l n/a n/a 198 I I 9 *
'

Y Hg mg/310,002 1' 5 $ 4

h
,

Y X mg/l n/a 4.65 5 4.6 540 | 6.5 7.33 , . .

Y U mg/l n/a i l $ R $ -

Y Mg mg/l n/a 30 ij j M d )Y Uln mg/l_ 0 04 0.06 < 0.1 < 0.01 ' 90 ) < 0.1 9 0.001
y|I

< 0.01 |
'Y Mo mg/l 0 04 5 % i

Y Na mg/l n/a 57 71 130 R 453 b 76 [ 106 i,

Y NH3 (as N) mg/l 25 @ W < 0.1 e Q d 4

0.01 $ $ dY Ni mg/1 0.1 Il /g < t

0.05 $ $ $ MY 502 (as N) mg/l '.' . |I H j "

<

Y NO37' ~ " " Egm/Mn/a L M 0.0027Y U 0.0014 * 0.0008 d 0.01 M

f~K 10.00$[U10.00 C [3.20 d[._ ~ 0.00C | 0.00 $[C 0.00 Q_f.i 0.00 |Y NO3(os N)i /t i 10-

1.4 d 0.61 i ;'s
,

Y NO3*
.

n/a 0.32 h 0.18 W 2.26 7 1.4 2

Y NO3+NO2_(as N) mg/l_(C101 f a 3.20 s $ $ e

Y OH mg/l n/a n/a $ n/a g n/a i n/a 1-) n/a d n/a n/a'

Y P-ortho (os P) mg/_1 n/a @ 4 0.02 3 E
Y Pb mgO 0.015 0.7J ? < 0.005M $ d 5

Y pH Oob) 6.5-8.5 3 8.1 i 8.0 T 8.0 2 8.2 d 8.1 ;j 7.85 L

mg&J[ 0.011 ) I | h @:1Y Sb

@i
Ns

Y Se mg/t 0.05 W< 0.1 5 < 0.001 4 nr $ < 0.1 6< 0.1 < 0.5 :a

Y SI(as SiO2) mg71~ n/a i $ 11 $ $ d |~ r

Y E mg/l n/a M $ ( h f *

2003 186 $ 191M 130 N 164 [0 1873 165 -Y SO4 mg/l 250 >
.

3 @ . k~
700 $ 750 E845.kf] 370 I 825 hY Sp. Cond. Oob @ 25 F) umho:n/a 6 1000

[}Y Sr mg/l 17; % @ s

Y Sulfide
.

mg/l n/a 0.13 | % 0 d 4 *! $

T E fY T. Alkalinity (as COCO 3]mg/l n/a > 200 | | 162 'l M

Y T. Hordness (as CACO 3 mg/l n/a > 400, b 298 h 5 y #(Y i. Phos. mg/1 n/a i [ [ j ] n
'

Y TDS mg/l n/a n/a 549 E 546 I) 164 L 578 | 538

(k
580 |

Y 11 mg/l n/a $ 2 .
4 j*

Y TKN mg/l n/a 0 % 9 R
Y Tl mg/l 0.002 ! l' h $ N@

'

a
g 3 h ((Y TOC mg/l n/a j |,

, g j $
'

Y ISS mg/l n/a i j
Y Turbidity NTU? n/a M 6I
Y V mg/l 0.06 @ h @@ $

4
i

k

Y Zn mg/R;. 25' O.2 3 0.04 li i h
Y Zr mo/l /c | E JL H kh, .,

Page1

_ - ____-_____-_



_ - _ _ . _ _ . - - _ _ _ _ - _ _ _ _-

NPSWO.XLS - 78|o 10/31/96
A | C | D |Z AA |AlA' AD |A|Al A'3 |A|A: AJ |A|A A M |A A' AP |A'A| AS Al

1 Arches Nononal Pork: 1978 Hoodque Ij li il iI I i _|
T weiiio: 1978| | 19781 1 19781 | i9781 1 1978 19781 li 1978 j
T sampie oo+e: 6/i7/82| | 9/2i/821 | i2/7/821 | 2/is/83| | 5/i0/83 9/27/831 ii/i/83 |

T Lob.: Atlos| | Attosj | Atlos| | Aflos| | Atlas Atlas | Atlas |
T tab No.: n/ol | n/o! | n/ol | n/ol | n/a n/oj n/o. |

Conc | l <l Conc | |Conc L|Conc | |<lConcj le Conc | |< Conc | |<6 Porometers | Units GWO$ u ' <<

7 Ag mgn t 0Ji E E E E E B R
m0Mi 02| E E E E E E ET Al

T As mgM FO.06 < 0.1E< o.01E< 0.1 E < 0.1 B < 0.1 E o.09E< om2B
Y B ma'n I col E E E E E E E
lT Bo mg/3l;2 E E E E E E E
Y Be m0/l 0 E E E E E E E
TT Br man n/a E E E E E E E

TTCa mgn n/o E q E E B B
Y Cd MOTTO.m)5 E ad E E E E
Y Cl mg/l | 2501 57 E 57E ooE ooE 7B.5 B 1005 55
Y CN-total mo/I CD,f E o.01 E E E E E E
~TT Co man n/a E E E E E E
TF CO2 mg/i n/a E E E E E E \
20 CO3 (COCO 3) man n/a E E E E E E E
Y CO3 solids gM n/a E E E E E E E
Y Cr m o/T E O.li E E E E E E
Y Cu manist$ o.01 E E o.039E< 0.01 E 0.07 E 0.05 E 0.07
Y F mg/ddel E E E E E E
Y Fe man o.s o.osE< omiB o.49 5 . o.049B 1.35 1.9 E 1.i g

,"

Y Go mg/l n/a E E E E E E E,

Y Hordness (non-corb.) mg/l n/a E E E E E E E
Y HCO3 (COCO 3) mg/l n/a E E E E E E
Y Hg moCO.00( E E B E E E
Y K mgh n/a 9B 1.25 10.8 E 13.7 B 10B 7.5 E 4

3T u man n/a E E E E E
5T Mg mg): n/a E E E E E
Y sn man o.04 0.0045< 0.01 < 0.01 E 0.092E 0.08 B 0.07E< 0.01

.Y Mo mon a na E 3 E E E E
5T No mg/l n/a 40E 50 E 70.7 E 71.7 g' 67E 73E 60

Y NH3 (os N) mg/l | 25 E E E B E E
Y Ni mg/l_j 0.1 E E E E E E
Y 5'02 (a,s N)w- .mg/l 611 E E E E E E
y
Y NO3(oi C a.c d mo/l G j0 G0,00 2.0|00 ~ CO.00 _fMO.00 [CO.00 [M0.00 [[[0.00
Y NO3* n/a I o.65 2.02 1.6 1.4 2.67 2.39 2.27
Y NO3ANO2 (os N) mOA C)Q' E E E E E
Y OH n/a n/a E n/o E n/a E n/a E n/a E n/a E n/a

mg[/lY P-ortno (as P) mg n/a E E E R E R B
Y Pb mg/l 10.015' E E E E E E dY pH Oob) '6,5-8.5 7.7 E 8.2 B 7.74 E 7.85 E 7.6 E 8.05 E 7.98 m
Y Sb mg/QI 0.01 E E E E E E M
Y Se mg/lj0.06 < o.5 5 < 0.01E< 0.5g < 0.53 < o.5 E o.25E< o.005
Y Si{os SIO2) mg/l n/a E E ~g W E E
Y Sn mg/l n/a g E E E E E
Y SO4 mg/l 25o 201 E 184E 203.3 E 192.8 E 176.8 5 153E 158

Y Sp. Cond. Oob @ 25 F) umho n/a 8005 900E 7005 950E 730E 9005 1000
5T Sr mg/i i7 E E E E E E RY Suffide mgA n/o E B B B B E gjl

Y T_.__Alkollnity (as COCO 3)mg/l n/a g E E E E E
Y T._ Hardness (as COCO 3 maA n/a E E E E E g
Y L Phos. mJ/l n/a E E E E E E
Y TDS, _. mg/l n/a 421E 551E 612E 603B 657E 536E 660
Y II. ~

Y TKk
,_mgh n/a g R R E E

mgM n/a E E E E E
Y Ti m0/l 0.002 E E B E E
Y TOC mg/l n/a E E E E E E E
Y TSS mg/l n/a E E E E E E EY furbidity NTU? n/o E E E E E E E
Y V o.06 E 3 E E E E Emg/l_Til6Y Zn mgA E g 3 E E E g
47 zr maffn/a i E E E E E E a

POge 2
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NPSWQ.XLS - 781o 10/31/96
A |C|DW AV |AjA AY |A> BB >$1 BE $$1 BN BtBl BQ $$( BT >( |

1 Arches Nellonal Park: 1978 Hoodquc | | ii !| | | | | |
T weriiD: i978i I i978| 1 i9781 I 1978! ! 1978 19781 19781 |

'

T Sample Date: 1/11/84| | 4/23/84| | 8/7/86] | 6/17/91| | 8/16/94 i 1/18/%| 2/28/96||
T Lab.: Atlas | | Atlas} | USGS?| | SHL{ | SHLI | SHL| SHL| |
T ton.noz n/ci i n/al I n/al I iC9i3939i i C948730i 196003901 960i43211

Conc | |cl Cone.| |Cone | |< Conc | |e Conc |Conc | | <6 Parameters Units |GWQ$ c' Conc | | < <-':

7 Ag man E01 E E E< 0.002E E< 0.002 5 < 0.002 E
T Al mg/l 0.2 | E E E E E< 0.03E< 0.03 E
T As mg/1 POM< 0.1E< 0.1 E < 0.001E< 0.005E E< 0.005 E < 0.005g j
Y B mg/l | 0.6| E E E E E E n/a E
Y Ba mg/l tast E E 0.01 E 0.03 E E 0.025E 0.026E '

Y Be mg/l O E E E E E< 0.001B< OE
Y Br mg/l n/a E E E E E E n/a E
Y Ca man n/a E E 97E 79E E 84E 86E
Y Cd mg/If92m6 E E E< 0.001 R E< 0.0015< 0.001 E 1

Y Cl mgn ! 2501 63E 62E 280E 2015 E 64E 1415 |Y dN-total mai102 E E E E E E n/a E
Y Ca mg/l n/a E E E E E E n/a E
Y CO2 mg/l n/a E E 14E 3B B 6E 3B,

20 CO3 (CACO 3) mg/l n/a E E 0.00 E OE E DE OE
Y CO3 solids mg/l n/a E E E 113E E 121E 122E .

Y dr mgn_f70lj E E E< 0.005E E< 0.005E< 0.005E
'

Y Cu 0.02 E 0.09 E E< 0.02 E E< 0.012E< 0.012 E
mg[/l (G1.3.tM E E 0.4 E 0.38 E E 0.424E 0.42iEY F mg

Y Fe mg/i 0.3 0.09 E 0.23E< 0.01 E 0.03 E E< 0.02 E 0.092E'

Y Ga mg/l n/a E E E E E E n/a E |

Y Hardness (non-carb.) mg/l n/a E E 210E E E E n/a E
Y HCO57daCO3) mg/l n/a E E 0.00 E 230E E 246E 248E
Y Hg mg{600s -E ~E E< 0.0002 E E< 0.0002B< 0.0002 E
Y K mg/l n/a 5.9 E 4.4 E 10E 9E E 8E 8E
Y Li mg/l n/a E E E E E E n/a E
Y Mg mgn n/a E E 38E 36B B 35E 35E
Y Mn mg/t 0.04 < 0.01E< 0.01 E E< 0.005 E E< 0.005 E < 0.005 E
Y Mo rpg/l 0.04 E E E E E 0.002E 00025
Y Na mg/l n/a 66E 58.3 E 2005 170E E COE 120E
Y NH3 (as N) mg/l 25 E E E< 0.1 E E E< 0.05 E
Y NI mg'/l 0.1 E E E E E< 0.01E< 0.01 E
Y NO2 (as N)avy' mg/IC1] E E E< 0.01E< 0.02E< E n/a E

j y g: 4 I gm/li?n/a {_ E 0.00 E E E n/a E
'

YNO3hosN)kah imo/ICM C0.00 3 0.00 _C600 2.95 E n/a E E n/a E
T NO3* n/a I 3.23 4.5 0. E E E n/a E

,

Y NO3+NO2 (as N) mg/l Ej0 E E E E E E 6.46 E |
Y OH mg/l n/a n/a E n/a E n/a E n/a E n/a E n/a E O>'

Y P-ortho {os P) mg/t n/a E E E< 0.01 E E E ,

I
3 Y Pb mg/1.j0.016 E E E< 0.005 E B< 0.003E< 0.003 E

Y pH (lab) 6.68.6 7.8 E 7.87 E 7.4 E 7.9 E E 7.81 E 8.13 E
Y Sb mg/jl 0.011 E E E E E< 0.003 E < 0.003 E
Y Se mg/t l 0.06' < 0.5 E < 0.5B 0.005E< 0.005 E E 0.006B 0.004E1,

Y Sl(as SIO2) maA n/a E E 125 E E E n/a Bz- ,

Y Sn mgn n/a E E E E E E n/a E i

Y SO4 mgA 250 175E 221E 260E 240E E 232.3 E 225
'

Y Sp. Cond. (lad @ 25 F) umho: n/a 9005 850E 1690E 1360E E 1305E 1276

Y Sr man 17 E E 2.6B B B E n/a
Y Sulfide mgM n/a E E E E E E n/a E
Y T. Alkalinity (as CACO 3)_mg/l n/a E E 1885 1885 E 202E 203E
Y 1. Hardness (as CACO 3:mg/t n/a E E 400E 345.2 E E 353.6 E 358.6 E
Y T. Phos. mgM n/a E E E E E E< 0.01 E
Y TDS mg/l n/a 553E 628E 1000E 9005 E sioE 794E
Y Il mgh n/a E E E k E E n/a E
Y TKN mg/l n/a E E E E E E 0.27 E

1 Y Tl mg/l 0.002 E E E E E< 0.0015< 0.001E
Y TOC mg/l n/a E E E E E E Es

Y TSS mg/l n/a E- E E E E< 4E< 4E
Y Turbidity NTU7 n/a E E E 0.2 E E 0.47E 0.85 3
Y V mg/l 0.06 E E E E E< 0.04E< 0.04 E
Y Zn mg/l E.H6 E E E 0.076E E 0.087E 0.16 E
Y Zr mg/l In/a f E E E E E n/a E n/a E

Page 3
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:. NPSWQ.XLS - 781o 10/31/96
| A |C|D>\ BW >@ Cl CJ CK CL CM

1 A#ches Nollonal Park: 1978 Hoodque ii
2 WelllD: 19781 |*

3 Sample Date: 7/24/961 | Avg. Ratio of
4 Lob.: SHL Conc. Ava.
T tab. No.:

---

9606388 Exceeds Conc. /
T parameters units owos < ! cone. < WONC7 WQNC

7 Ag mg/l l101< 0.002 .< 0.002 0 5
8 Al m0/1 0.2 | E< 0.03 0 2

T As mg/l FnM< 0.005 5 < 0.054 0.048 19 YES 1.1

10 B ma/l | 0 61 E 0.14 #DIV/01 1

Y Bo ma/l h1 0.033 E 0.029 0.013 6
Y Be maM 0 E< 0.001 0.001 2

*

Y Bt mg/l n/a E #DIV/01 #DIV/01 0 #DIV/01 #DIV/01

Y Ca mg/l n/a 94.6 E 85.1 9.99 6
Y Cd mot!!0,1X)$ < 0.001E< 0.001 0 5
Y Cl mg/l ' 250| 2605 100.7 67.3 21 '

17 CN-total mg/l f204 5 0.01 #DIV/01 1

Y Co
~

rpgA_n/a E #DIV/01 #DIV/01 0 #DIV/01 #DiV/01 t

Y CO2 ma/l n/a 75 6 4.3 6

20 CO3 (COCO 3) mg/i n/a OE 0.0 0.0 6

FCO3 solids rpg/l n/a IllE 112.8 10.1 5

Y Cr maTEO.T' < 0.0053< 0.005 0 5

Y Cu m0/l hlJ < 0.012E< 0.051 0.07 18
'

W F mO/l $dg E 0.36 0.13 7

Y Fe mo/l 0.3 0.0287 E < 0.29 0.54 19

Y Go mg/l n/a E #DIV/01 #DIV/01 0 #DIV/01 #DIV/01

Y Hordness (non-carb.) mg/l n/a E 210 #DIV/01 1

Y HCO3 (COCO 3) man n/a 226E 191.33 95.45 6
Y HJ mg/1 @.GXI E< 0.0002 0 3

Y K m0/1 n/a 9.6 E 33.81 119.17 20

Y U ma/l n/a E #DIV/01 #DIV/01 0 #DIV/01 #DIV/01

Y Ma mg/l n/a 38.1 E 35.35 2.96 6
Y Mn mg/l 0.04 < 0.005 E <| 4.53 20.12 20 YES 113.2

Y Mo ma/l 0.04 E 0.002 0 2

Y No mg/l n/a 191E 112.54 92.83 20
36 NH3 (as N) mg/1 1 25 < 0.05E< 0.08 0.03 4

37 Ni mg/i 0.1 < 0.01E< 0.01 0 4

NO2 mg/t 23 E< 0.03 0.02 338

gy(as N)grmmb" TC$y in/a | E 0.00 0.00 5
Y E 0.34_ 1.00 18NO3(anMeimus/ad:
Y NO3* /c | E 1.68 i.21 16

Y NO3+NO2 (as N) mg/L 10 3.43 E 4.36 1.82 3

43 OH mg/l n/a OE O O 2

Y P-ortho (os P) m0/1 n/o E< 0.02 0.01 2

Y Pb mgTf00IS' < 0.003 B< - 0.12 0.28 6 YES 8.0
Y pH 0ab) 4.644 7.73 B 7.90 0.21 2/
Y Sb ma/I l 0.01 | E< 0.003 0 2

Y Se mall [0.0tE 0.0093 E <1 0.22 0.23 19 YES 4.3
Y Sl(as SIO2) mg/l n/a E 11.50 0.71 2

Y Sn mg/l n/a E #DIV/01 #DIV/01 0 #DIV/01 #DIV/01
Y SO4 mo/l 250 273.7 E 196.14 35.88 21

Y Sp. Cond. Oob @ 25 F) umho:n/a 16145 973.25 324.41 20
Y Sr ma/l 17 E 2.6 #DIV/01 1

Y Sulfide m0/1 n/a E 0.13 #DIV/01 1

Y T. Alkolinity(asCaCO3) man n/a 185E 189.71 14.31 7

Y T. Hardness (os COCO 3'mo/l n/a 392.8 E 364.03 37.12 7

Y T. Phos. mg/1 n/a < 0.01E< 0.01 0 2 ,

Y TDS mg/l n/o 966E 632.60 191.38 20 I

Y 11 mg/l n/a E #DIV/01 #DIV/01 0 #DIV/01 #DIV/01 I

Y TKN mg/l n/a 0.152E 0.21 0.08 2 )
Y Tl ma/l 0.002 E< 0.00 0.00 2
Y TOC ma/l n/a E #DIV/01 #DIV/01 0 #DIV/01 #DIV/01 )
Y TSS mg/l n/a < 4E< 4 0 3 i

Y Turbidity NTU? n/a 0.303E 1.56 2.49 5 |

6! V mgL 0.06 E< 0.04 0.0 2 !

66 Zn m g/_l jj D E 0.11 0.07 5
67 Zr mall In/a i E #DIV/01 #DIV/01 0 #DIV/01 #DIV/01

Page 4 |
|
|



.. .

, ..
. NPSWQ.XLS - 781o 10/31/96

i Cell: 02
- Note: Sample Description: Arches Visitor Center.

Cell: R2 1

Note: Somple Description: Arches Headquarters
.

Cell: U2 ,

.. Note: Sample Description: Arches Park,

Cell: X2
Note: Sample Description: Arches National Park,

Cell: AA2~
Note: Sample Description: Arches Headquarters.

Cell: AD2
Note: Sample Description: Arches Headquarters.

Cell: AG2,
Note: Sample Description: Arches Headquarters.

L Cell: AJ2-
' Note: Somple Description: Arches Headquarters.

Cell: AM2
- Note: Sample Description: Arches.

Cell: AP2
Note: Sample Description: Arches Well.

i

= Cell: AS2
Note: Sample Description: Arches.

.

Cell: AV2
Note: Sample Description: Arches.

Cell: AY2
Note: Sample Description: Arches.

Cell: BB2 ;

Note: 8/7/86 Sample: from P.J. Blanchard,1990, " Ground-Water Conditions in the Grand County Area, Utah, with !
Emphasis on the Mill Creek-Spanish Valley Area", Utah DNR Technical Publicotton No.100, Table 4, Well (D-25-
21)21bdc-1 (Arches National Park Headquarters Well drilled in 1978).

i

Cell: F3 ' !

' Note: 5/24/78 Sompte from 1978 Well = field test results from a Hydrodyne Analytical kit. Data reported in !

. September,1978 " Report on Evaluation of Environmental Health Facilities, Arches National Park, Utah" by
. Albert V. Soukup, P.E., U.S. Public Health Service Environmental Sanitation Consultant, National Park Service,
Denver, Colorado, Attochment 1.

: Cell: U3 :.

Note: 4th Qtr,1981 Sample: no sample date provided in Atlas quarterly report. Sample data assumed to be
12/1/81.

' Cell: BT6.~
Note: 2/28/% SHL Sample: all heavy metals = dissolved, sample was field filtered. '

Page 5 4
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NPSWQ.XLS - 78io 10/31/96,

Cell: D8
Note: Aluminum (AI) GWOS: based on EPA DW Secondary MCL (see summary entitled " Drinking Water R gulations

,

! and Health Advisories", December,1993, EPA Office of Water).

!

| . Cell: D10 i

|- Note: Boron (B) GWQS: based on draft EPA lifetime DW Health Advisory (see summary entitled " Drinking Water

| . Regulations and Health Advisories", December,1993, EPA Office of Water).
>

Cell: D12
Note: Beryllium (Be) and nickel (NI) GWQS: EPA DW MCLs from 7/12/92 Federal Register, Vol. 57, No.138, pp. 31776-

|
31849, Table 1.

|

L Cell: D16
Note: Chloride (Cl) GWQS: based on EPA DW Secondary MCL (see summary entitled " Drinking Water Regulations

and Health Advisories", December,1993, EPA Office of Water).

! Cell: D17

( Note: CN-total GWOS: GWQS based on free cyanide limit of 0.2 mg/l.

Cell: 8820
Note: Carbonate calculated from pH and bicarbonate concentration (B), as follows (Standard Methods,17th Ed.,

p.' 4-20):

'

CO3 (mg/l as CACO 3) = 0.94 * B * 10^(pH 10).

Cell: D25
Note: Iron (Fe) GWQS: based on EPA DW Secondary MCL (see summary entitled " Drinking Water Regulations and

Health Advisorle's"; Decbrnber| 1993, EPA Office of Water).

Cell: BB28
Note: Bicarbonate calculated from pH and Total Alkollnity (T), as follows (Standard Methods,17th Ed., p. 4-20):

HCO3 (mg/i os COCO 3) = ((T- 5*10^(pH-10)) / (1+ 0.94 * 10^(pH-10))).

Cell: D33
Note: Manganese (Mn) GWQS: based on EPA DW draft Health Advisory Reference Dose (RfD). RfD = 0.0Cr.,

mg/kg/ day (see summary entitled " Drinking Water Regulations and Health Advisories", December,1993, EPA
Office of Water). Convert the RfD to a health advisory as follows: 0.005 mg/kg/ day * 1 day /2 liters
consumption * 70 kg Adult * 0.2 = 0.035 mg/l, round up to 0.04 mg/l(Personal communication, Bob Benson,
EPA Region Vill DW toxicologist. The 0.2 factor is the relative source contribution factor assumed for drinking
water, it is also important to note that the 0.005 mg/kg/ day RfD value given in the summary document is for
water intake and assumes human diet is already suffficient in Mn. Although Mn hos a Secondary MCL under
EPA DW regulations, odverse neurological effects on man have been documented, therefore, a health
advisory was calculated here). Note that this concentration,0.04 mg/1, is slightly LOWER than the EPA

. secondary DW MCL of 0.05 mg/l.

Cell: D34
Note: Molybdenum (Mo) GWQS: based on EPA DW draft lifetime health advisory (from summary entilted " Drinking

Water Regu!ations and Health Advisories, December,1993, EPA Office of Water),

Cell: D36
Note: Ammonia (NH3) GWQS: based on draft EPA DW lifetime health odvisory, from EPA summary entitled " Drinking

Water Regulations and Health Advisories", December,1993, Office of Water.

GWQS for NH3 as N, need to factor for molecular weights:

N = 14.0067
Page 6
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' NH3' = 17.0304 (or 14.0067 + (3 * 1.0079)),

N / NH3 = 14.0067 /17.0304 = 0.8225.
!

Consequently GWQS for NH3 (as N) = 30 mg/t * 0.8225 = 24.67 or rounded to 25 mg/l.

Cell: D37.
.

'

Note: Beryllium (Be) and nickel (NI) GWQS: EPA DW MCLs from 7/12/92 Federal Register, Vol. 57, No.138, pp. 31776-
31849, Table 1.

Cell: A39 -
Note: Atlas and NPS/USGS samples for nitrate expressed as NO3. Utah SHL samples expressed as NO3 (as N). To ,

convert NO3 (as N) dato to simple NO3 values, do as follows:

NO3 (as N) value * 4.4268

(4.4268 = ratio of molecular weights of NO3 / N, or 62.0049 /14.0067).

. To convert NO3 to NO3 (as N) values, simply:

NO3 / 4.4268

GWQS for NO3 (as N) = 10 mg/l, corresponding GWQS for NO3 = 44.268 mg/l or simplified to 44 mg/1.
.

Cell: C39
Note: NO3: Atlas commonly reported nitrate in units of gm/l. I gm/t = 1,000 mg/l.

Cell: BE39
Note: 6/17/91 NO3 sample from 1978 Well: calculated from result reported by SHL in units of NO3 (as N).

Cell: D46
Note: pH GWQS: 6.5 to 8.5

Cell: D47
Note: Antimony (Sb) GWQS: based on finol EPA DW MCL (see summary entitled " Drinking Water Regulations and

Health Advisorles", December,1993, EPA Office of Water.

Cell: D51
Note: Sulfate (SO4) GWQS: based on EPA DW Secondary MCL (see sumrnary entitled " Drinking Water Regulations

and Health Advisories", December,1993, EPA Office of Water).

Cell: D53
Note: Strontium (Sr) GWQS: based on draft EPA DW lifetime Health Advisory (see sumrnary entitled " Drinking Water

Regulations and Health Advisories", December,1993, EPA Office of Water).

Cell: D61 '
Note: Thallium (TI) GWOS: based on final EPA DW MCL (see EPA document entitled " Drinking Water Regulations

and Health Advisories", December,1993, Office of Water.

. Cell: D65
Note: Vonodium (V) GWQS: based on human reference dose of 9 ug/kg/ day for vanadium pentoxide, V2O5 (see

EPA " Health Effects Assessment Summary Tables, 3rd Qtr., FY1989, Office of Emergency and Remedial !
Response, Washington DC, 64pp). This is a moderate value in that both lower and higher RfD values can be j
found for vanodium compounds in the literature, as follows: 1) Vanodium sulfate, VSO4, RfD = 20 ug/kg/ day
(ibid.), and 2) Sodium vanodote NaVO3, Intermediate Minimal Risk Level (equivalent to EPA RfD) = 3

ug/kg/ day (ree Agency for Toxic Substances & gigs 9 Registry). To convert to on adhoc health advisory,
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L- . calculate os follows: 9 ug/kg/ day * 1 day /2 liters * 70 kg adult * 0.2 = 0.063 mg/1, round down to 0.06 (0.2
'. factor = drinking water Relative Sourc3 Contribution, personal communication, Bob Benson, EPA Region Vill -
DW toxicologist).

.

.

1'

NRC Radioactive Materials Ucense for Atlas facility set vanadium groundwater protection standard at 0.04

i mg/l(NRC Ucense No. SUA-917, Amendment No. 26, Docket No. 40 3453). i
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Arches National Park Headquarters 1978 Well (Novajo Sandstone)
Anion Concentration vs. Total Dissolved Solids
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Arches National Park Headquarters 1978 Well (Novajo Sandstone)
Anion Concentration (meq/l) vs. Total Dissolved Solids

8.0 . 1000
/ p /7/86' ~ s8 x

'

/
'

/~
s

/ ' X~ 7/24/96 4 -- 900s

7.0 --- - - - - -f -

x ------ - - - ? ? ~ ~..- ---
'

j- --
'

| 1 N ' x,-

X -~b[ \
f
/ I

-/- - - - - -- - ----- ---- 700 *
'

^~ 6.0 -- - -- - - -- -/- ,
s

/ l
8/7/86 A 6/17/91 0 7/24/966 xx

tM ,f N
s

E ~'
; -

Xi \ \ /"
i '

o ' 5.0 -- . . .. .x.x.,. ./y . . . . . .. \. . . . 1/.18/96 ..
-- 600 *p,

j X 'N X *
[ f $6/17/91 Ox

/ 0g 4/23/84 2/28/96 -- 500 V
e 5/24/78 g1 8 !d2/7/82

- \[4.0 --- n 7-
--- - - - - - - - -

O 4/1/81l /\ jfpfg4 2/28/96 g
b /c 5/24/78

|f9/28/81gI / \
_

.9 E
k 3.0 --- -- - - (?- IN- -- - -

6/16/814 [
- --

'
- -- ~ 300 0~

A 6f16/81 [ __gN/ ,

5SJ10/83
2.0 -- - -

f AAh3/2/82/-~/
- - - - -

hag fA4/23/84 1/18/96
100

k
A 11/1/83

|4/1/81 0 SO4 = HCO3 t. Cl -x- -TDS |
12/7/82 |

1.0 : : : : : : : : : : : : : O
' ' ' '

,

R R 8 8 E E $ 3 $ 8 S 8 % 8 5 9 9 5 8 8a 2 2 2 = a s a B
$' $' - $' $ % % % % %

~ m a a a == 2 2 C C Q Q Q R Q Q
9 9 S S S D D D D D D D D D D D D

sample Date

Page1



- - . .- - ~ . - - . - . . . ~ . . - .

)
- !

!

!

I

|

ATTACHMENT 10 ;

- Utah Division of Radiation Control '

,

J

:

Summary of Available
Groundwater Quality Data'

,

at !,

; Arches National Park - I

| Headquarters Well
'

j -(1981 - 1996):

Radiologic Parameters.

.

.

4

4

f

!

DRC Spreadsheet

NPSWQ.XLS - 78 rad

,

A

>m , 4



NPSWQ.XLS - 78 rod 10/31/96

A | 8 | C |D| E | F | G| H | | |J|K| L | M | N |0|P| Q | R | S |Tl U | V | W |X|Y| Z | AA| AB |A
1 Arches N.P.1978 Headquarters Welt Ii i i lI i i

2 Radiochemsitty Dato || \ I || Ro-226
3 Sun pie Lab Gross Alpha (pCi/I) G. Beta (pCl/l) DEQ Cdc-hDCl/0 Ro-228 (pct /I)

_

4 Date Lab No. <| Conc.|+/ r--- t n <| Conc.|+/-| LLD |<| Conc. | + /- | LLD |<l Conc. | +/- LLD <| Conc.| +/-| LLD
5 4/1/81 Atlas n/a @ n/a fi 6.5E-02 2E-10 n/a 16.5E+07c 0.2 n/a fj n/a f
6 6/16/81 Atlas n/a QI n/a R 0.031 ' 4.T-11 n/a i3:lE+07: 0.04 n/a R n/a f
7 9/28/81 Alias n/a is n/a E 0.044 8.0E-ll n/a [dK+07; 0.08 n/a Q n/a F
8 12/1/81 Atlas n/a i n/a i) 9.5E-10 4.0E-02 n/a 0.95 4.00E+07 n/a!) n/a b
9 3/2/82 Atlas n/c > n/a [3 5.1E-10 5.0E-10 4.9E-10 . 0.51 ~ 0.5 0.5d n/a p
10 6/17/82 Atlas n/a Q n/a $< 1.8E-10 6 T-03 4.9E-10 <- 0.18f6fETd$ 0.5$ n/a (
11 9/21/82 Atlas n/a M n/a M 8.8E-10 4.0E-03 4.9E-10 0.88Q4.T+06 0.51 n/a (
12 12/7/82 Atlas n/a p n/a O 0.T+00 7.T-02 4.9E-10 f0M7K+07 0.5p n/a $
13 2/15/83 Atlas n/a b n/a N 7.0E-10 1.6E-01 4.9E-10 0.7 0,.1 AE+08 0.5@ n/a i
14 5/10/83 Atlas n/a y n/a 0 3.8E-10 1.7E-10 2.T-10 0.38 0.17 0.2H n/a h
15 9/27/83 Atlas n/a pj n/a I;I c 1.2E-10 1.67E-10 3.0E-09 < 0.12 0.17 30 n/a -

16 11/1/83 Atlas n/a !j n/a 6 2.42E-10 1.25E-10 1.0E-10 0.24 0.13 0.1 O n/a
17 1/11/84 Atlas n/a Fj n/a [J < 2.58E-10 1.89E-10 4.9E-10 0.26 0.19 0.513j n/a
10 4/23/84 Atlas n/a {9 n/a @ 8.82E-10 2.22E-10 2.T-10 0.88 0.22 0.2[$ n/a f
19 7/10/91 SHL C914455 2 1 1 3

,
n/a O n/a |n/a | i:) n/a (7

20 1/18/96 SHL 9600390 6 4 2 10 f.j 17 5 f(j n/a <f~~d3 0.7 [i< 1.0 3.0 Il
21 2/28/96 SHL 9601432 9.2 1 8 10 p< 10 5 Q n/a <F 105; 0.8 M< 1 2 E
22 7/24/96 SHL 9606388 24 2 22 26 L 13.9 4 @ n/a < buiO.5j 0.3 h5 1 4 [
23
24
25 moon: 10.30 < 13.63 < l .00E-02 < 0.47 < l.00
26 max.: 24 17 0.065 0.95 1

27 min.: 2 10 0 0 1

28 std dev.: 9.60 3.51 2.1T-02 0.30 0.00
29 I count 4 3 14 14 3
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A | B | C |A( AE | AF | AG |A( Al | AJ | AK | AL | AM|A|A| AP | AQ | AR |A| AT | AU | AV W
I Arches N.P.1978 Hoodc i l i iI I I I I Ii i l Ii i i i

2 RadiochemsihyData i I U-naturo! 1 Gross Beto-Gorrma |
3 Sompie Lob : DEQ Cde./ Meas. EQ Cdc. fi)*

4 Date Lob No. <| Conc + /- LLD < Conc. +/- LLD < Conc. + /- LLD < Conc +/- LLD
5 4/1/81 Atlas n/a 0.T+00 0 n/a 0 O! 0 0 Q 0.T+00 0 n/a 0 0'n/a(
6 6/16/81 Atlas n/a "nir n/a 03 PJ n/a n/a

(hf_40,000 0 40000 40000 Q' "nir "nir7 9/28/81 Atlas n/a 0.00004 0 n/a
8 12/1/81 Atlas n/a "niF 7 n/a ? ))! "nir 0,n/a "nii" n/a(
9 3/2/82 Atlas n/a < 5.0E-10 0.T+00 8.T-10 < 0.8 0 1 1 0.8 $3 0 O n/a 0 0 n/a 6i

0.8 Ilh000. -14999 15001 0.8pj 0 0 n/a 0 0 n/a {{10 6/17/82 Atlas n/a < 5.T-10 1.5E-05 8.T-10 <
11 9/21/82 Atlas n/o 4.0E-10 0.T+00 8.0E-10 < 0.8 0 1 1 0.8N O O n/a 0 0 n/a [
12 12/7/82 Atlas n/a 7AE-09 n/a 8.T-10 7.4 n/a 0.8$j 1.5E-08 5.0E-03 n/a 15 5.T+06 n/a(
13 2/15/83 Atlas n/a 1.T-08 n/a 8.0E-10 10.0 n/a 0.8R 1.T-08 4.0E-03 n/a 10 4.T+06 n/a b
14 5/10/83 Atlas n/a 6.3E-09 4.2E-11 4.OE-09 6.3 0 6 6 4.0!j{ 6.0E-09 6.T-09 6 6 [
15 9/27/83 Atlas n/a < 0.T+00 3AE-09 3.OE-09 < 3.0 3 0 6 3.0 M 7.0E-09 6.T-09 n/a 7 6 n/a L
16 11/1/83 Atlas n/a < 0.T+00 1.52E-10 3.T-09 < 3.0 0 3 3 3.0!!! 1.2E-08 4.4E-09 n/a 12 4.4 n/ai
17 1/11/84 Atlas n/a 5.15E-09 5.70E-08 8.0E-10 5.2 57 -52 62 0.8ki 2.58E-08 1.89E-08 n/a 25.8 18.9 n/a 0
18 4/23/84 Atlas n/a 3.78E-09 1.10E-10 3.0E-09 3.8 0 4 4 3.0!$ 1.10E-08 7.00E-09 1.0E-08 11 7 10f
19 7/10/91 SHL C914455 n/a M1 n/a n/a L
20 1/18/96 SHL 9600390 n/a 5 83 1 7 10 fj n/a n/a &
21 2/28/96 SHL 9601432 n/a v j 9.2 2 7 12 9, n/a n/a f
22 7/24/96 SHL 9606388 n/a aj 9.lj 2 7 11 tj n/a n/a 64

23
24
25 moon: < 5.21: 7.89E-09 7.89
26 m a x.: 10 2.58E-08 25.8
27 min.: 0.8 0 0
28 std dev.: 3.42 8.1T-09 8.10
29 | count- 13 11 11
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A | B | C N AY | AZ | BA $1| BC | BD | BE $$M BH | 81 | BJ $4 BL | BM | BN $
1 Arches N.P.1978 Hoodc I l I ! | { ! I I | t 1

2 RadiochemsttryData i Th-230 i Pb-210
3 Sample Lob :-DEQ Cole./Meca. >g :DEQ C@ M g
4 Date Lob No. < Conc. + /- LLD < Conc +/- LLD | < Conc +/- LLD < Conc. +/- LLD
5 4/1/81 Atlas n/a 3.0E-03 1.8E-11 n/a i30E406: 0.018 n/a Qj 2.2E-01 1.21E-09 n/a 2.20E+08 1.21 f
6 6/16/81 Atlas n/a 0.0068 1.7E-09 n/a (6.8EM 1.7 n/a Q n/a n/a #VALUEI O (
7 9/28/81 Attos n/a 0.0007 2.0E-11 n/a !;7.0E+06 0.02 n/a $ n/a n/a #VALUE! O E
8 12/1/81 Atlas n/a 7.T-11 0.T+00 n/a 0.07 0 n/a @ n/a n/a #VALUEl 0 f;
9 3/2/82 Atlas n/a 7.4E-10 0.T+00 4.9E-10 0.74 0 0.49 O < 1.N-09 3.0E-09 3.7E-09 < 1 3 3.7E
10 6/17/32 Attos n/a 1.3E-09 1.0E-03 4.9E-10 1.3[i'.MM 0.49ilj n/a 3.7E-09 #VALUEl - 3.7E
11 9/21/82 Attos n/a 1.9E-09 8.T-04 4.9E-10 1.9[8.E+06; 0.499 n/a 3.7E-09 #VALUEl - 3.7 k
12 12/7/82 Affas n/a 0.T+00 1.7E+00 4.9510 0[1.7E409, 0.49 p 0.T+00 4.8E+00 3.7E-09 0 4.8E+@ 3.7.]
13 2/15/83 Atlas n/a 1.7E-09 2.0E-03 4.9E-10 1.7[2.EM 0.496 2.0E-09 2.7E-02 3.7E-09 2 2.7E+07 3.7 [
14 5/10/83 Atics n/a < 3.6E-10 3.3E-10 7.T-10 < 0.362 0.33 0.7h< 4.0E10 9.0E-10 1.0E09 < 0.4 9.0E-01 1[
15 9/27/83 Atlas n/a < 3.24E10 5.5E-10 8.N-10 < 0.324 0.553 0.8N 0.T+00 1.0E-09 2.0E-09 0 1.T+00 2 [^
16 11/1/83 Atlas n/a 6.98E10 1.72E-10 1.OE-10 0.698 0.172 0.1 sj < 9.3E-11 8.3E-10 1.0E-09 < 0.093 8.3E-01 10
17 1/11/84 Atlas n/a < 1.51 E-10 8.4E-10 4.9E-10 < 0.151 0.84 0.4k) < 1.00E-lO 1.5E-09 3.7E-09 < 0.1 1.5E+00 3.7 ?
18 4/23/84 Atlas n/a 6.17E-09 4.30510 2.0E-10 6.17 0.43 0.2 M < 9.00E-10 2.10E-09 4.0E-09 < 0.9 2.10E+00 4 L

19 7/10/91 SHL C914455 n/a n/a W n/a n/a e
20 1/18/96 SHL 9600390 n/a n/a O n/a n/a D
21 2/28/96 SHL 9601432 n/a n/a [j n/a n/a 4
22 7/24/96 SHL 9606388 n/a n/a Qi n/a n/a ,

23
24
25 moon: < 7.50E-04 < I.22
26 m a x.: 0.0068 6.17
27 min.: 0 0
28 std dev.: 1.92E-03 1.77
29 I count 14 11

!
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A | B | C M BQ BR BS-|B1 BU BV BW k
1 Arches N.P.1978 Headc i i

2 Radiochemsttiy Dato | ! Po-210
- -m = | c y w w===Aum

4 Date Lob No. < Conc. +/- LLD <| Conc + /- LLD|
5 4/1/81 Attos n/a 1 0.T+00 0 n/a 0 0n/a$
6 6/16/81 Atlas n/a "nll" n/a "ni!" - n/a E
7 9/28/81 Atlas n/a [[$ 1.7E-09 n/a 2.T45 1.7 n/ah
8 12/1/81 Atlas n/a 1.9E-09 0.N+00 n/a 1.9 0 n/a R
9 3/2/82 Atics n/a < 1.1E-09 0.T+00 2.T-09 < 1.1 0 2$
10 6/17/82 Altos n/a < 0.T+00 0.T+00 2.T-09 < 0 0 2h
11 9/21/82 Atlas n/a 0.T+00 0.T+00 2.0E-09 0 0 2$
12 12/7/82 Atlas n/a 1.4E-09 1.6E-02 2.T-09 1.4 1.60E+07 2f
13 2/15/83 Attos n/a 0.T40 1.2E-02 2.T-09 0 1.20E+07 2[
14 5/10/83 Attos n/a 1.2E-09 1.1E-09 1.0E-09 1.2 1.1 1f
15 9/27/83 Atlas n/a 0.T+00 3.T-09 5.0E-09 0 3 5$
16 11/1/83 Atlas n/a 0.T+00 7.73E-10 1.T-09 0 0.773 1[
17 1/11/84 Atlas n/a < 0.00E+00 8.T-10 2.T-09 < 0 0.8 2$
18 4/23/84 Atlas n/a < 7.00E-10 8.00E-10 1.T-09 < 7.00E-01 0.8 1 P
19 7/10/91 SHL C914455 n/a n/a .g

20 1/18/96 SHL 9600390 n/a n/a e
21 2/28/96 SHL 9601432 n/a n/a $
22 7/24/96 SHL 9606388 n/a n/a (
23
24
25 moon:
26 m a x.:
27 min.:
28 std dev.:
29 | count

t-
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CetU4
Note: uCl/rni * IE6 pCl/uCi * lE3 ml/l = pCi/l.

Cell: AI4
Note: uCi/ml * 1E6 pCi/uCi * 1E3 ml/l = pCIM.

Cell: AT4
Note: uCI/mi * IE6 pCl/uCI * 1 E3 ml/l = pCi/l.

Cell: BC4
Note: uCi/ml * IE6 pCl/uCi * IE3 ml/l = pCi/l.

Cell: BL4
Note: uCI/mi * IE6 pCl/uCi * IE3 ml/l = pCi/l.

Cell: BU4
Note:UCi/mi * IE6 pCl/uCi * lE3 ml/l = pCi/l.

Cell: A5
Note: Sample Description: Arches Visitor Center.

Cell: A6
Note: Sample Description: Arches Visitor Center.

Cell: A7
Note: Somple Description: Arches Visitor Center.

Cell: BR7
Note: 9/28/81 Sample, Po-210 error term: Atlas reported value of 0.0017 pCi/ml, which equals 1.7E-9 uCi/ml.

Cell: A8
Note: Sample Description: Arches Visitor Center.

Cell: BQ8
Note: 4th Qtr.1981 sample, Po-210: Atlas reported a value of 0.00i9 pCl/mL which equals 1.9E-9 uCl/ml.

Cell: A9
Note: Sample Description: Arches Visitor Center.
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NPSWQ.XLS - 78 rod 10/31/96

Celt A19
Note: SE-10 uCi/ml * IE6 pCi/uCi * IE3 ml/l = 0.5 pCIM. However, reported LtD = 0.8 pCiA consequently value assigned as < 0.8 pCl/l instead.

Cell: A10
Note: Sample Description: Arches Visitor Center.

Coll- A110
Note: SE-10 uCi/mi * 1E6 pCl/uCi * I E3 ml/l = 0.5 pCi/l. However, reported LLD = 0.8 pCIA consequently value assigned as < 0.8 pCl/l instead.

Colt All
Note: Sample Description: Arches Visitor Center.

Colt Alli
Note: 4E-10 uCl/mi * 1E6 pCi/uCi * IE3 ml/l = 0.5 pCi/l. However, reported LLD = 0.8 pCIA consequently value assigned as < 0.8 pCi/l instead.

Cell: A12
Note: Sompte Description: Arches Visitor Center.

Colt A13
Note: Sample Description: Arches Visitor Center.

Cell: A14
Note: Sample Description: Arches.

Colt A15
Note: Sample Description: Arches.

Colt All5
Note: 0.0E-10 uCl/mi * 1 E6 pCi/uCi * lE3 ml/l = 0 pCi/l. However, reported LLD = 3.0 pCIA consequently value assigned as < 3.0 pCi/l instead.

Colt A16
Note: Sample Description: Arches.

Colt All6
Note: 0.0E-10 uCl/mi * lE6 pCl/uCi * lE3 ml/l = 0 pCl/1. However, reported LLD = 3.0 pCIA consequently value assigned as < 3.0 pCl/l instead.

Celt A17
Note: Sample Description: Arches.
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NPSWQ.XLS - 78u-not 11/1/96

Arches N.P. Headquarters Well (1978): Natural Uranium Activity
2/15/83
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I
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LLD = 0.8 pCi/l
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NPSWQ.XLS - 7890 11/1/96

Arches N. P. Headquarters Well (1978): Gross Alpha Activity (with reported error terms)
_

(time sColed Values)
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|
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%
-- - --- - --- - - --- --- - --- ----

'k
3 Gross alpha data from DEQ files. No such
M 15 -- information from this well found in Atlas monitoring ---- - -- - -- ---- - - - - -- - -

J records (NRC docket files).

k All samples here analyzed by State Health
5
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