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INTRODUCTION 

The Alaska Division of Water was requested by the Alaska Division of Parks and Outdoor 
Recreation (ADPOR) t o  evaluate t w o  natural springs at Anchor Point, Alaska, for potential 
use as public water supplies at the Anchor River State Recreation Area. The springs are 
located on opposite sides of the Anchor River downstream of the new and old Sterling 
Highway bridges over the river (fig. 1, fig. 2). The north spring is also known as spring 
number 1 and the south spring is known as spring number 2, or the Steelhead spring. This 
report presents the results of a one-day water-sampling and reconnaissance trip t o  the 
springs, a review of the hydrogeology of the sites, and an evaluation of the suitability of 
the springs as public water supply sources. 
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GEOLOGIC SETTING 

The geology of the Anchor Point area is characterized by Quaternary-age glacial and 
alluvial deposits overlying continental clastic sedimentary rocks (sandstone, siltstone, 
conglomerate, and coal) of the Tertiary-age Kenai Group (Reger, 1977). Kenai Group rocks 
are exposed in the lower Anchor River valley and have been penetrated by a number of 
water wells in the Anchor Point area. 

The Anchor River is the predominant geomorphic feature in Anchor Point, occupying a 
valley approximately 200 t o  3 0 0  m wide incised approximately 3 0  t o  40 m below the 
surrounding uplands (fig. 2). The springs emanate from steeply-sloping valley walls and 
f low overland towards the Anchor River. Uplands near the springs consist of sandy and 
gravelly glacial outwash (R.D. Reger, oral communication, 1992) underlain by till, 
glaciomarine or glaciolacustrine deposits, or sedimentary rocks. Gravel pits are located in 
this outwash unit, and available records show that several wells in the uplands near the 
springs tap unconfined aquifers less than 2 0  m deep. A n  aquifer test has been conducted 
on one such well (Petrik and Munter, 1991 ). 

WATER QUALITY 

Field Sampling Procedures 

Although no quality assurance plan was written prior t o  the sampling trip, field personnel 
generally followed the sampling procedures of the U.S. Geological Survey (USGS, 1977). 
Several on-site water quality measurements were made at  the t w o  springs. Water 
temperature, dissolved oxygen concentration, and specific conductance were measured 
wi th a Model 4041 Hydrolab that was pre- and post-calibrated in the office according t o  
the instrument's maintenance instructions. The pH of the water was measured wi th a 
Beckman CP 11  Ph meter that was calibrated on-site with standard buffers. Total alkalinity 
was measured in the field by the incremental titration method wi th a Hach digital titrator 
and Beckman CP 1 1 pH meter, according t o  Method 31  0.1 (pp 31  0.1 -1 t o  3 1  0.1-3) of the 
U.S. Environmental Protection Agency (1 983). 



L 
t 

152" 151° 1 SOo 1 4gC 
i 

0 10 20 30 40 50 miles 

I t I 

152' 151° 149O 

f 
N 

Anuhor POW 

c m  OQW 

Figure 1. Map showing location ofAnchor Point, Alaska. Base map modified from Ecology and 
Environment (1986). 





Unfiltered, untreated spring water emanated from a PVC overflow pipe at both springs. 
Labelled water bottles were filled by holding the bottles below the outlet of the PVC 
overflow pipe. Water samples requiring on-site preservation were collected in samples 
bottles that were pre-charged with preservative at Chemical and Geological Laboratory of 
Alaska. Water samples were immediately placed in coolers filled with blue ice packs and 
delivered t o  Chemical and Geological Laboratory of Alaska in Anchorage Alaska by Alaska 
Division of Parks personnel. 

Results and Discussion 

Field measurements and notes are shown in Appendix A. The water from both springs 
appeared to  be odorless and colorless, and also showed low-turbidity. Both springs have 
low water temperature, low specific conductance, low alkalinity, and high dissolved 
oxygen saturation. Low alkalinity indicates that the springs have a poor ability t o  
neutralize acids. The Beckman pH meter, the most reliable of the t w o  field pH 
instruments, recorded a pH of 6.6 and 6.25 at the north spring and south spring, 
respectively. Thus, both springs have acidic water. 

Excluding combined radium-226 and 228, gross beta, strontium-90, and tritium, samples 
were analyzed for all of the water quality contaminants that are listed in the Alaska 
Drinking Water Regulations, Title 18, Chapter 80.070 of the Alaska Administrative Code 
(Alaska Department of Environmental Conservation, 1991 1. The water quality analyses of 
the two  springs are shown in Appendix B. 

The laboratory analyses indicate that both springs have good water quality. No water 
quality contaminant exceeds the primary maximum contaminant concentration level for a 
public water system listed in the Alaska Drinking Water Regulations 18 ACC 80  (ADEC, 
1991 ). The south spring field pH of 6.25 is the only contaminant that is outside the 
secondary maximum contaminant concentration level range of 6.5 to  8.5 for a public 
water system listed in the Alaska Drinking Water Regulations (ADEC, 1991 1. 

The calculated hardness, based on milliequivalents per liter of calcium and magnesium, is 
15 mgll in the north spring and 24  mgll in the south spring. Therefore, both springs have 
soft water (Hem, 1985). The Langlier Index is negative at both springs, indicating that 
spring water is somewhat corrosive to  metal pipes. If metal pipes are used in a water 
distribution system, the corrosive tendency of the water will deteriorate the metal pipes 
over time and could produce higher dissolved metal concentrations in the water. 

Water-type classification of the t w o  springs, based on major ionic compositions, is shown 
in a trilinear diagram (fig. 3). The springs have a similar water type. Both springs are 
classified as mixed-cation bicarbonate water because no one cation predominates. The 
total dissolved solid concentration in the north spring (44 mgll) is only slightly lower than 
in the south spring (69 mgll). These low dissolved solid concentrations in both springs 
suggest a short residence time of water in the aquifer. 

INTERPRETATION OF SOURCES OF SPRING DISCHARGES 

Both the north and south springs discharge ground water from shallow unconfined aquifers 
underlying upland areas immediately upslope of the respective springs. The springs 
occupy logical points of discharge for local ground-water flow systems in the aquifers, and 
the water chemistry is characteristic of shallow ground water with relatively short 



residence time in the flow system. Recharge for the south spring occurs south of the 
spring, and recharge for the north spring occurs north of the spring. Most recharge of the 
ground-water systems supplying these springs probably occurs within 1 km of each spring. 
The sparsity of wells in the area for mapping the water table, however, precludes a more 
exact delineation of recharge areas. 

EXPLANATION 

south spring (south side of Anchor River) 
north spring (north side of Anchor River) 

Figure 3. Water type classijkation of two springs at Anchor Point, Alaska. SeeJgure 2 for locations of 
springs. 

The south spring is located about 35 m in elevation below the top of the bluff south of the 
spring. The north spring is located about 10 to 15 m in elevation below the top of the 
bluff north of the spring. These distances are good estimates of the maximum depths of 
the aquifers supplying the respective springs. 

SUITABILITY OF THE SPRINGS FOR WATER-SUPPLY DEVELOPMENT 

The north and south springs were estimated to be discharging approximately 1.6 and 0.56 
Ils (or 36,000 and 13,000 gallons per day), respectively, on February 4, 1992. Although 
no other discharge estimates are available, the observed discharges are probably typical of 



wintertime low flows, and could be used for water-system design purposes. Current 
water quality is acceptable for drinking water purposes. 

The aquifers supplying the springs may be vulnerable to contamination because of their 
shallow depth and absence of confining units. Kenai Peninsula Borough plat maps show 
the presence of numerous platted lots that are upgradient and within 0.5 km of the south 
spring. These lots are long-term potential sources of contamination. Upgradient of the 
north spring, lower density development has occurred close to the springs. Further north 
(greater than 0.5 km to the north), denser development has occurred. 

The potential for contamination of both springs is similar to potential contamination threats 
to ground-water wells throughout similarly developed areas on the Kenai Peninsula where 
water table aquifers are widely used. Although development structures and monitoring of 
the springs may best be designed by considering the springs themselves as surface water, 
long-term protection of recharge areas for the springs is probably best accomplished by 
regarding the spring water as ground water because ground water is what feeds the spring 
discharges. 

Two known sources of benzene contamination occur north of the Anchor River at Anchor 
Point. ADEC (1 988) delineated a benzene plume northeast of the north spring that 
appears to be too far east to present a threat to water quality of the north spring. Rozak 
and ACES (1 992) show a plume located about 0.9 km north of the north spring. The 
leading edge of the plume is currently, as of 1992, about 60 m from the source of 
contamination. This plume could be in the recharge area for the north spring, but is 
probably far enough away that dilution and degradation of the harmful contaminants in the 
plume would occur before they reach the north spring. These two plumes illustrate that 
older developed areas located north of the north spring may have a greater potential for 
contamination of ground-water from fuel components or other contaminants than newer 
residential areas to the south. 
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APPENDIX B 

Laboratory Results 

(Note: Steelhead spring = south spring 
and Division of Parks spring #1 = north spring) 
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COPPER 
LANGLIER INDEX a 40 dogrrrr F 
LANGLIER INDEX 140 dagreer F 
FLUORIDE 
POANING AGENI, WAS 
IRON 
uwnst 
om 
PE 
SODIrm 
SULFATE . 

TOTAL DISSOLV&D SOLIDS 
ZINC 

d8 

7.1 
LT 5 

YD(0.013) 
-2.61 
-1.53 

HD(O.10) 
D(O* 10) 

0.036 
nD(0.013) 

NO ODOR 
6.90 

7.7 
4.4 

69 
ND(0.025) 

wll 
-11 
411 
.sIl 

TOW 
uaitr 
-11 
411 
411 
411 

Slll6EDZW 
EPA200. ?A 
M D 2 0 3  
SlU4ED203 
EPA310.3 

SNl6EDS12B 
EPA200.7A 
EPA200.7A 
SMl6ED207 
EPAISO. 1 

EPA200.7A 
EPA375.4 
EPA160.1 

EPAZOO .7A 

Sample BOmIY6 SANPLI COtLEtXED BY: lPllI A. WUMR. DUPLICATl TAG Y1ILI;ID 

~ ~ m k t :  WLED AT 1131 BBS. nanm LAIIGLIEB Imtx IMDICATES CORROSIVE 
fEJiDARIES. 

16 Trrtr Parformod %a Spacial ~nrtruetiona Above UA-U~vailablr 
ND- None Detoctrd " S.r S q l r  Rrmxkt Above 
NA- Not Analyzed LT-Lerr Than. GT-Greater Than 

@ w s  Member of th9 SOS Group (SrciBt6 GBnBrale de SurveivaiLnce) - 14 - 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING 8 ENGINEERING CO. 

' 

B SVR-. A N C ~ G E . A ~ ~ K ~  sosw TELKPHOWE (sm) w-2ju FAX:.(- 581-5301 
. . 

. . . . .  . . . .  .i. , . ". . . . .  . . . , . .  . . .  . . . . . . 
*' &US ~ ~ ~ O L T S  f i r  I IW10 # 50901 ' . - .  ' .. 
Cbr.l.b'Ref.t 92.0440 'Saaple I 4 jbtrix: WlTB11, 

. . . . . .  . . . .  . . .  . . ... . . . . . . .  
Q ~ ~ ~ ~ ~ ~ I D ? S T & A D S U K  .A&IO&IIIX.' - '  ' Client Ikw :.AS PAUS . . . 

PWSlD : 01 Client k c t  :AKDPUP 

Collected : 111 4 92 8 U:1 hrr. BP# : PO# :NO116 BtQIVED 
Recdrrd : 199 S 92 1 19:10 kt. R q t  : 
Prrrerred with : AS REQOIW Ordered By :SID RICURDS 

Annlpla Completed : ?KB 6 # 
Laboratory Superriaor : SIGPEI C. EDK 
Releared 17 :y, ' . 

Send Reports to: 
1)AK PUSS 
2) 

........ =~=L~..-II.I....I.I.II-*-IIII-.)I1I..I-----II-I--III-IIU----II.III-.I.IIIIIII.IIII----II--I-.--I-III-II..II.)I---I-I--I-.)I-III--..-. 
Parameter Reaults Units Wet hod Allowable Lirtta ............................................................................................................................... 

TOTE TRIHALONETWS d a  n/a EP1 501.1 da 
CBLOBOrORN llD(0 .OOlO) 411 EPA501. 1 
BR0110DIClaQ~IW Im(0 .OOlO) .0/l EPA501.1 
ClaOBODIBROliOWGTaaWe IlD(O.0010) 411 EPASOI .1 
IROIIDFOBW nD(0.0010) d l  EPASO1.l 
TOXU TRIHALONKTBWES m(0 .OOlO) .g/l EPAWl.l 0.10 tq/l 

9up le  RWTIl W L K  CWICXBD BY: YUI A. YLWQ. 
Remark8 : 
. I . I I I I I ~ . I I ~ ~ I U I . I ~ H I I I ~ ~ I I ~ ~ I I ~ ~ I I I ~ I ~ I I ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ I ~ I I I ~ ~ ~ ~ ~ I ~ ~ ~ - - I ~ I - - - ~ - ~ - - ~ - - - - - - - -  

6 Trrtr P e r f o d  SI. Special I m t r u c t i o ~  ibore UI-Urnrailable 
nD- Yolu Detected ** SH WB Relark8 w v e  
HA- Not Analyzed LX-tear Xhan. GT-Grmator Ihan 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

. . ,5633 B STREET ANCHORAGE: AtASKA.99518 TELEPHONE (907) 562-2343 FAX: (907) 561-5301 
. . . . . '  . .. . . . . . . .  

. . .. . . . . 
. ' ~ Y ~ I S  usotrs for 'INVOICE t Sd903 . .  

C i d a b  Ref .# 9&W Sample I 5 Matrix: WATQ 

. . . .  . 
c i i ~ l l t  '-10 SD : ST~XL'W SPRIYC UCBlll, m~n " .m.rd;~w :upiks . ' .  

. . 

MID : UA Client k c t  :AKDPW 
Col l rc td  : FEB 4 92 @ k r .  Bm : pot :W M U I ~  
Beceired : FEB 5 92 4 09:lO hrr . Bq# : 
Prrrextrd with : AS R E W D  Oxdexd By :SID RICEARDS 

Analpis Completed : ?Ell 6 92 Send Bepoxta to: 
Laboratory Super r H E M  C IDE 1)AK PARK!! 

l- *+$&-- 2) 

I - I ~ I ~ I - - ~ I 1 1 - - w - - - - I w ~ ~ ~ I ~ . I I ~ I - I I ~ I I I I I I ~ I ~ I I I ~ I I I w I I I ~ I ~ ~ ~ I I I I I I ~ ~ ~ w I I ~ I I w I I I ~ I I I I I I ~ I ~ I ~ ~ ~ . ~ ~ I I I w ~ ~ ~ I ~ w I I I I I . I . I I I ~ I I ~ I w I ~ ~ ~ I . .  

Paranetex Berultr W t r  Lthod Allowable Lfnitr 
....................................................................................................................... 

VOLASILG OBWC c i t e ~ ~ ~ ~  a/. nla EPA 502.21524.2 n/a 
1,i.l TaICHLOBOETHan wD(O.0010) .p/L EPA 502.Y524.2 0.200 
1.1 DICIILQOETEYLEPL IJD(0.0010) oglL EPA 502.21524.2 0.0070 
1.2 DICHLOROETHAUE m(O.Wl0) -11 EPA 502.21524.2 0.0050 
CARBOW TETMCELQIDE im(O.0010) aglL EPA 502.U524.2 0.0050 
VImL CELOBIDE m(0 .0010) agIL EPA 502.21524.2 0.0010 
BEllZEWB im(O.0010) .g/L EPA 502.2/524.2 0.0050 
1.4-DICHLOROBENZllYe IJD(0.0010) .p/L EPA 502.U524.2 0.0750 
IRICELOBOITIfYLE~ ~ro(O.OOl0) .gfi tPA 502.2/524.2 0.0050 
RHW BD(O.0010) mg/L EPA 502.U524.2 0.100 
BRWBENZ tlM ND(O.0010) L EPA 502.2/524.2 
BRWCBLOROWGTEAYE llD(O.0010) q/L EPA 502.21524.2 
BROIIODICBLOROIIET~ llD(O.0010) L EPA 502.2/524.2 
BBOlYllOBJL rp(O.0010) q 1 L  EPA 502.21524.2 
BBOlMQtHUlB llD(0.0010) EPI 502.2/524.2 
n-BUTTLBEaIUE lD(O.0010) L EPA 502.US24.2 
SIC-BDZILBENZEIE liD(O.0010) q / L  EPA 502.2l524.2 
TEBT-BOnLBEYZEHE lrD(0.0010) .g/L EPA 502.21524.2 
CELOBOBElltEl 1SD(O.O010) .Q/L EPA 502.21524.2 
CHLOBODIBROYOMTHUm YD(0.0010) . g / L  EPA 502.21524.2 
C B L ~ ~ O I ~ ~  liD(0.0010) I EPA 502.2/524.2 
CHLOBOlOW ID(0.0010) EPA 502.21524.2 
CELOBONEmWE llD(O.0010) .gll EPA 502.2/524.2 
1.2 DIBOYD-S-CBtOROPBOPABE im(O.0010) rg/L EPA 502.2/524.2 
0-CULaBOTOLUEIR im(O.0010) .a/~ EPA 502.21524.2 
p-Cat08OTOLOtuC Im(O.0010) .0/1 EPA SO2.2/524.2 
DIBROUETWE m(o.wlo) .II~ EPA ~02.21524.2 
rDICBlOROBEYZEIE ND(0. 0010) q / L  ZPA 502.21524.2 
0-DICELOROB~VtElE . ID(O.0010) f .o/L EPA 502.2/524.2 
DICBtOitODIlL~OYtf Hbn MD(0.0010) ' mq/L #PA 502.21524.2 
1.1-DICHLOROEIHUII Im(O.0010) ng/L EPA 502.21524.2 
cis-l,2-DICBLOBOtfEILtWE llD(0.0010) 4 1  EPA 502.2/524.2 
tram-l,2-DICHLOROEPBILENE ND(0.0010) ng/L EPA 502.21524.2 
DICBLOROMETBANE ND(O.0010) L EPA 502.21524.2 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

. . 
B STREET ANCHORAGE'&KI 00518 TELEWNE (801) ~52.2343 , F**: (901) sl-mt 

.. . , . 
. . .  . . .* rksgi'aaorrs ror . I W I ~  i 50903 eo ... 
&dab Bof .# 92.0440 Sarplr 8 5 Until.: W E B  

. . .. . . .  . , _  .. 
1. ~-DI~OROPBOPANK 
1,3-DICBIQOPROPA!iC 
2.2-DICRLOBOPROPAUC 
1.1-DICBLQBOPROPCIJt 
1.3-DICBtOitOPROPtUC 
nIRLBEMEWE 
C T ~ E ~  DIBRONIDK (EDB) 
ILmomICBL080YHTJlANE 
HBnCHtoROBOTADIKWE 
ISOPROPYLBElltKHE 
pISOPROPILTOLUCWE 
mmtn 
AROP~LBEME~ 
m U C  
I, I. I. 2-Tt~CELo%OErlIILNE 
1.1,2,2-TETB1WtOBOEr BANE 
nmcar#OBOtmLKllS . 

rOLfmWE 
1,2.3-TRICL0%0B110tENE 
1.2,4IItICELOItOBLlltENE 
1,1,2-XRICBLOIIOETHANE 
1.2.3-QICBLWROPAWE 
1,2,4-~INCXEILBtMGNE 
1.3.5-TRIHETIRLBEIJZ t NE 
p & XILEllt 
~-nLgllt 

; LPA 501;2?s24:2 : 
 PA 502.YS24.2 
tPA 502.2/524.2 
EPA SO2.2/524.2 
WA 502.US24.2 
EPA 502.2/524.2 
#PA S02.US24.2 
EPA 502.U524.2 
EPA 502.US24.2 
llPA 502.2/524.2 
#PA 502.2/524.2 
EPA 502.US24.2 
KPA 502.2/524.2 

502.2/524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPA 502.2l524.2 
EPA 502.2/524.2 
BPA 502.2/524.2 
LPA 502.2/524.2 
KPA 502.2/S24.2 
KPA 502.2/524.2 
tPA 502.2/524.2 
EPA 502.2/524.2 

Smplr lOm1UC SAUPLI COLLECnD BY: IPU A. Urn. 
Boaulrr : . . 

1 ~ 1 . 1 ~ . I , ~ 1 1 1 . ) . 1 * . ) . ~ ~ . ~ . . ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ , , , . I . - o . m . , , - U I I I - o ~ I H . , , - U ~ . I I I I , I I ~ ~ . I I - U I - . I I - - I . I I - I - - I I - - . ) - I I I - . ) I . ) - - ~ - . I I - - - - - - -  

60 Tests Porforwd .. : • sea 3prci.l htwtioar libom UA-OnaRilablr 

1P Nonr Dotoctd " 3.. Sarple Rrrtlfl bow 
W- Uot A ~ l p e d  LT-Lm88 Than. GX-Groatw Than 

Member of the SGS Group (SociBt6 GBnbrale de Surveillance) 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

S ~ E T  ANCHORAGE. . . ALASKA 99518 TELEPHONE (9q.562-2343 FAX: (907) 561-5301 
.. . 

- .  . . 
A U A L T ~ S  us& for -1nOIa r 50903 

Cbulab Ilif .? 92.0440 Sample # , 6 Yatrix: WTJ!R 

. .. . . ' . . .  . . .. 

c i k n t  srnplr ID : S~~ELEID S k  ANCWR MIIJf ' . 'Client Ilur' :U PIBllS ' 
' 

MID : UA Clirnt Acct :AKDPKAP 
c o l l ~ ~ t r d  a h r ~  . DM : pot :IOIL U ~ I V G C  
Bacrired : rtr 5 92 a n:lo h r .  : 

Prrrrrrd with : A3 REQUIRED O r d u d  By :SID RICHARDS 

Analpis Complrtd : 

~ 1 1 ~ 1 1 1 1 1 1 ~ ~ ~ 1 1 ~ ~ 1 I I ~ - ~ ~ ~ ~ ~ . . ~ - . I I I I I - - I - I . . ~ - - - I I - I I I o ~ - I ~ . ~ - . I I I I I I I . I ~ I . I I . I o I I I - I - I - I I I . o I I I I I I I ~ - . - - ~ I I . - ~ I - . - - - - - - I I I - - I . - . - - I .  

Paranrtez - Retults Unit* Lthod Allowable Limit 8 

Sample R O m I ~  W L E  COL-D BY: YIitI A. 1QUREB. 10 IAG ?a m S  WLI. 
BrmrlU : --- 1 1 ~ 1 1 1 ~ 1 . ) 1 . 1 . ~ ~ ~ I ~ . I ~ I ~ ~ . ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ . ~ . 0 ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ I ~ ~ . ~ ~ ~ ~ I ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - 0 ~ ~ ~ ~ ~ ~ ~ - - - - -  

1 Tertr Perf o r d  SIr Sprcial Imtnacttom Above UA-Ihunflable 
ND- Worn Datactrd " SIe S q l r  Bomrkr libow 
NA- Not Analyzed IT-Less Than. GI-Greetrr Thmn 



CHEMICAL & GEOLOGICAL LABORATORY 
- A DIVISION OF COMMERCIAL TESTING 81 ENGINEERING CO. 

5633 B STREET ANCHORAGE. ALASKA 99518 TELEPHONE (907) 562-2343 FAX: (907) 561-5301 

ANALISIS RESULTS for  IUVOICE t 50903 
Chomlab Ref .I 92.0440 Sample 1 7 Watrix: WATKR 

Client Saqde  ID : STKKLatliD SPRING ANCHOR POINI 
PWSID : 0 1  
Collected : FIB 4 92 C 1 1 ~ 3 4  k 8 .  

Received : FED 5 92 C 09:lO kt. 
Preaorved with : AS REQUIRED 

Analysis Completed : MAR 7 92 
Laboratorr Suporvieor : STEPEN C. EDK 

Client Nam :A& PARKS 
Client Acct : AKDPPP 

BPOt : POI :MNS RECEIVED 
ReqI : 

Ordered By :SID RICWDS 

Send Reports t o  : 
1)AK PARKS 
21 

. 0~0000 . . 00 .0~000000~00~0~0~00000 . .~ .0000000*00000000000000000000000000~0000000000 .0~0000000000000 .0000000000*000 .0 .0000000~~00000 .  

Parameter Results Untta Lt hod Allowable L i d t r  
................................................................................................................................... 

CBOSS ALPEA 0 . 2 + / - 0 . 3  pCi/L EPA 900.0 15 

~ ; J ~ ~ ~ ~ ~  
MAR 2 5 1992 

D.P.O.R. 
SESlGN & CONSTRUCTION 

Sample ROUTINK SANPLK COLLECIED BI: MAR! A.  P U R E R .  
Remrks: SMPLE ANALIZED BT CHZN HILL, BEDDING. CALIfORNIA. .- ~ 0 . ~ ~ * ~ ~ ~ * ~ ~ ~ ~ ~ * ~ ~ ~ * 0 ~ 0 ~ 0 . 0 0 0 0 . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 0 ~ 0 * 0 0 0 9 0 0 9 ~ ~ 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . ~ 0 0 0 . 0 0 0 . 0 0 0 ~ 0 0 0 . * 0 0 0 0 . . 0 0 0 0 0 ~ 0 0 ~ 0 0 - ~ 0 . 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 .  

1 Torts Performad See Spwia l  I n a t r u e t i o ~  Above UA-Unavailable 
ND- None Detected " See Saaple Romrka Above 
P- Not Analyzed If-Leas rhan, GT-Graatrr Than 

@Sm Member of the SGS Group (Socidld Gdndrale de Surveillance) - 19 - 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

5633 6 STREET ANCHORAGE. ALASKA 99518 TELEPHONE (907) 562-2343 FAX: (907) 561-5301 

. . ~ ~ ~ L I S I S  RISULTS for iNV0lCS 8 50903 

client w l e  ID : DIV. PW 'SPRIIIC'~I UCBDI POlW 
PWSID : UA 
Collected : FEE 4 92 4 1 4 4  ks. 
Receirod : FEB 5 92 0 09:lO brs. 
Preserved with : AS UQmhlD 

Analysir Completed : PCB 13 92 

Belearmd By : 

w r h t  liam Ilau. :A& PAUS . .. . . . 

Client k c t  :AI(DPw 

BPOt : PO4 :110IL 13CEIRD 
R q q t  : 

Ordered By :SID RICHARDS 

sad Beports to: 
1)s P A W  
21 . . 

llllw.-lll-. -11111----~...............~-~~~--~--~-~~~~.--~~~.---.~-~(.~..~--~--.~--.)...-I--.-.--.iI~------------------------------------------ 

Parameter - Results Oattr Nethod Allowable Limits ................................................................................................................................. 
INORGAIIIC CBeMICALS/TITLE 18 nla d a  nf a 
ARSHMC rso(O.OOOS) 411 ASTW D2972 0.05 aaxiau 
B AEIM uD(O.050) 4 1  EPA 200.7 1.0 mxinm 
CADMUN ND(O.0005) 411 EPA 213.2 0.010 mxim 
CBilWUN YD(O.005) -11 EPA 218.2 0.05 mxim 
FLDOBIDE UD(O.10) will1 EPA 340.3 2.4 maxinun 
LEAD uD(0 .OOS) will1 EPA 239.2 0.0s asrim 

MeaCWX uD(0.0002) 4 1  SNl4 30lAVI 0.002 mldn 

NITBAIE-N 0.66 411 EPA 353.2 10 nadam 

SELEYIUM uo(0.0005) will1 ASrN 03859 0.01 maxim 

SILVER UD(O.001) tPA 272.2 0.05 mexinu 
TURBIDIT1 0.09 HIU EPA 180.1 1.0 wxlnrm 
CALCIUN 3.6 q / l  EPA 200.7'ICP 
HAGWLSIUll 1.5 .g/l EPA 200.7*ICP 
POTASSIUN 1.1 ng/l EPA 200.7'ICP 
SILICOli 6.2 og/l EPA 200.7'ICP 

BOUIIIR, SANFLE COLLlCTtD B1: YUT A. YIW. 
R e ~ l k s  : 

1 1 . ~ . 1 ~ ~ 1 ~ . ~ . 1 ~ ~ ~ . 1 . 1 1 1 1 ~ ~ ~ ~ ~ . . I ~ I I ~ . ~ ~ ~ ~ ~ ~ - ~ I ~ . . I . ~ w ~ ~ ~ ~ ~ I ~ I ~ I I I ~ I ~ . - . . ) . - ~ I . . I . - - - - I I I I - . . w - - w - - - - I I I 1 . I I - w - - I I . ) . I - I I - . - I - - - . ) - - - - - .  

16 Tests Perfoznrd . %a sprcld 1111trrrtiom Above UA-Unavailable 
ND- None Detected *' See Suplo Buarlu Above 
Nh- Hot Analyzed LT-Less Than. GS-Greater than 

@ SGS Member of the SGS Orwp (SositttB Gttrfirale M Surveillance) . 20 - 



/F\ CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

. . . _ .. . -.. . . . . . . . . 
' . .. . iluirsls RE~XTLTS for imia t 50903'. . .  .. . . .. 

Cbedab lei.# 92.0440 Sanple 8 9 Nafrix: WATER 

. . . . 
clie& ' w e  ID ': DIV. PARKS ~ M G '  11. ucea 'm~n . . "clierrt-wur, :AKPIMS . ' 

. . 

MID : UA Client h e t  : A ~ P w  
Collected e kt. BPOt : Pot :Y0m RECEIVED 

Roceitrd : 11111 5 92 4 09:10 htr. R q l  : 
Resrrnd with : AS MQUIRBD OIdered By :SID BICWS 

Analysis Coapleted : 1 E B  12 92 
Laboratory Superriso EPBtl C. EDE 

%ad Reports to: 
1)AK P M  
2) 

1~1~~~.~~~~~..~~...~~~~~D~~~~~..u..~~~-.~~~--~~-~-~I~-~.I--~~~.~~.~~~~.~~--~~~~~~-~~-~~-I-~-1---~II--I~---------.--~~--.~------------- 

Parameter - Bas J t e  h i t s  WItabd Allowable Limits ............................................................................................................................... 
ORGANIC CBEHIQLS-TITLE 18 d a  n/a d a  
IIIDBIY wO(O.0002) 4 1  IPA SO8 0.0002 m ~ l  
LIYDAWe 10D(O. 0002) 411 IPA SO8 0 .OM mxia 
WtXBOnCEOR PD(O.002) d l  EPA SO8 0.1 mmxilrm 

TOXAPBENE nD(O.002) as11 EPA SO8 0.005 maxim 
2,4D HD(O.002) -11 EPA 515.1 0.1 mxinm 
2.4,s-TP SILVEX nD(0.0002) 4 1  EPA 515.1 0.01 maxim 

Saaple B O D t I l  SWPLE COLLCCXED BT: NUT A. HAW. 1W) XA6 1Q TEIS W L L .  
Bemukc: 

---m-o-m----o----~---------m---om-------------------m--------------------------------------------*---~~--------m------------. 

7 Teats Performed Sea Spocid Imtructiom Above Dl-Onmrailable 
ND- None Detected " see SaapLe E u a r k r  libore 
NA- Not Analyzed LT-L.rs TLn, tX-Greater Than 

Member of the SGS Group (SociBtl GBnerale de Surveillance) 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

. .  . 
. . .  . .  

. . 
Cbrmlab Bef. 1 ' 92.0W S q l e  1 10 Ilrtrix: WATER 

. . .. . 
client ID : DIV. PAW' ~ I Y C  #~"U~CEN.POIYI ' . . .cli,,,t k~ ,:a ~AUS 
PWSID : UA Client k c t  :AKDPUP 
Collected : FD 4 92 6 14:U hrs. BPot : POI :WNt RECEIVED 
Receivd : LtB S 92 6 09:lO hrs. 0 4  : 
Preserved with : AS REQUIRED OIdered By :SID RICEARDS 

Analpis C o q l e t d  : FIE 13 92 
STEPBEW C. EDE 
C~.* , . '  

Send Reports to: 
1)AK PARKS 
2) 

-- II--I-I~IIIII~IIIIII-~III--IIIIIIII.).)I.).)I.I.).)II-I-II--II-I-II.III..II----II.II~IIII--II.IIII-IIII--I--I.IIIIII-I---IIII---IIII-II-II. 
Parameter Results Daits Ltbod Allowable Limits 

.................................................................................................................................. 
SECO#D COYIANINAYIS-T IZLE 18 d a  d a  n/a 
CHLORIDE 6.8 dl SY16EW07A 250 
TRUE COLOR LT 5 PCU SY16ED204A 15 units 
COPPER YD(0.013) 4 1  tPUOO.7A 1 
LAlGLIER INDEX 6 40 drgrrea P -2.06 SNllgD203 
LAHGLIER IYDEX 6 140 degrees F -3.14 SY14ED203 
FLWBIDE YD(O.10) d l  EPA340.3 4.0 
FOANIIK; AGEBT, WAS NO. 10) d l  SWi6EM12B 0.5 
IRON ND(0.025) 4 1  EPA2OO. 7A 0.3 
NANGAWESE ND(O.013) 4 1  EPA200.7A 0.05 
om no ODOR TON ~ ~ 1 6 ~ ~ 2 0 7  3 

pa 6.37 units EPWO . 1 6.5 - 8.5 
SODIUH 6.4 .9/1 EPA200.7A 250 
SULFATE 3.2 411 EPA375.4 250 
TOTAL DISSOLVED SOLIDS 44 tPA160.1 500 
ZINC ND(0.025) d l  EPA200.7A 5 

RmIn WLE COLLECTED 11: mx A. N A ~ R .  DUPLICA~ TAG ~ ~ l t l i ~ ~  
R e w b  : SANPLED AT 1443 HgS. 
-1II1--III1-I~~IIII..)---IIIII-IIIII..II.)~---II-IIIIII-II~II,-.)I9I-U-I9--III..I.--I,III9-II~I.)-III.II-IIIII.)IIII.)I---I.I.I.II.IIII-III--. 

16 Tests Perf oxmod See Spmcial Imtructiom libore UA-Unamilable 
1ID- None Detected " See Sample A l l l a r k s  Above 
HA- kt Analped LT-Lesa Than, GT-Grratrr Than 

Member of the SGS Group (SociiBtB GBnBrale de Surveillance) 



/r\ CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

. . 5833.B STREET ~ + J C H O R ~ E .  ALASKA 99& TELEPHONE (9P7) 562562~' FAX.. (907) 581-5301 
. . . .  . . .: . 

AUALISIS R L S O ~ ~  for 1)m61Q 50903 . . 
Chodab Ref .a 92.0440 Sample # 11 Matrix: WrtB 

. . .  . . . . 
e l l e i  ID ': DXV. PAUS' i iumc a uaa p91ni cltod lur :AK PMS 
PWSID : OI Client k c t  :=XU 
Colloctad : ?ID 4 92 4 14:U kt. B F a  : PO# :10IL UCKIVIID 
Received : 119 5 92 4 09:lO hra. R q #  : 
Preaerrad with : AS EKQUIUD Orderad By :SID RICEARDS 

Analysir Conpletd : IKB 6 92 %ad Repoxta to: 
Laboratory S u p @ m J  I& d 1)AK PARKS 
Beleared By : 2) 

o o o o o o o o ~ o o ~ o o o o o o o o o o o o o o o ~ o o o o o o o o o o o o ~ o o o ~ ~ ~ ~ ~ o o o ~ ~ ~ o o o o o o o o o o ~ m o o o o ~ o o o o ~ o o ~ o o o ~ ~ ~ o o ~ o ~ m o o o o ~ m o o o ~ o o o ~ o o o o m o o o o o ~ o o ~ o o ~ o o o o ~ o ~ -  

Parameter Re~u l t r  Unit8 Lt hod Allowable Lini t r  

d a  d a  IPA 501.1 d a  
ND(O.OO~O) 411 tp~s01.1 
ND(O.OO1O) 411 KPASO1.l 
ND(0.0010) -11 IPWOI. 1 
WD(O.0010) rg/l KPASOI .1 
ND(O.0010) w 11 KPASO1.1 0.10 mg/l 

Sample BOU!IYII SANPLK COLLltCTgD BY: YaBI A. NAURU. 
B~lrarka : 

~ l o . o ~ o o o ~ ~ ~ ~ ~ o . ~ ~ o ~ I ~ ~ ~ ~ ~ ~ o ~ o o o o o . o o o o o ~ o o o ~ o ~ ~ o o ~ o o o o o o o o o ~ I U o o I o o o o o o o o ~ o o ~ o o o o o m o o o ~ I o * o ~ I o . o o o o o o . . o ~ o o o o I o I o o o o ~ o o - o o o ~ ~ - ~ -  

6 b r t a  Performed See Spacial Inatruetioar Above UA-Omrailable 
WD., Now Detected " See @la R e ~ r l U  Abom 
MA- Uot A d ~ d  LT-Less Than. GI-Grrater than 

@SGS Member or the SGS amup (Socibtb GbnBra;e de Survei , ,am - 23 . 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

STR.ER ANCHORAGE. &KA 99518 . TELEPHONE (90i  562:2343 'FAX: (907) 581-5301 
. . . - . . . . - : . . . . . . . \  ' . .. - . ._' . ' 

~ Y ~ S ~ ! K I L T S  fox I ~ O I C ~  4 50903 - . - . 

. . . . . . . _ .  . .. : 

~liant -la ID : DIV: ;MKS SPRIIE ti U~BOI'POIR . . ' . . ciient k~ :AK PW 
PWSID : W Client kct :AQPPP 
C o l l ~ t d  : FKB 4 92 @ 14:Sl k:. B m  : Pot :1W BCCEIVEC 
Receird : FED 5 92 6 09:lO hrr. Rq# : 
Pxetoxrad with : AS UQURED Ordaxd By :SID RICEMDS 

Laboratory Supr rir x PREP C. EDE 
Re1aa1.d 0 y  : ye, Sand Eaportr to: 

l)U P W  
2) 

1~11~1~1111~--.1111~II9II--II.-I--.~.).).)--.-IIIII-~I~--~II~II~--I.~-~IIII~IIIII~I~~II9I~,-IIIIIII--III~.-~-,-,-..I-III--..IU---.1-~-. 

Puautex Barultr Unitr ltthod Allowable Liattt 

VOLAf ILL O R W C  CKCNICALS 
1.1.1 TRICELOBOESHIllE 
1.1 DICBtOBOErmLtE 
1.2 D I C E L O R O ~  
CARBOU TETRACBdOBIDE 
vrnL CELORIDE 
BElREHE 
1.4-DICHLOBOBElR E n  
TRIcELoRoE1BfLC# 
TfHIl 
BR05(0BElltENE 
BRONWELORONETEAUE 
BROIIM)ImOBOWEtm 
BRWFOBY 
BRO1IDMtTW 
n-BUTYLBBPZEM 
SBC-BOTYLBM2EYt 
TCBT-BUXY LBCNZCM 
CELOltoBCllZEl 
C n L O l t o D I B R ~  
CBLoaoK- 
CBLoaOlOitY 
CHIoamm 
1.2 DIDROW-3-CBLQOPBOPAME 
o-caLoamUKllt 
p - u u o a m m m  
D I B R U W M K I ~  
rDICBLOaOBCWCUE 
0-DICBLQoBCllltlL 
D I ~ O D I l L W l l l ~  
1.1-DICBGaBOEm 
cir -1,2-DICHGOBOtIHILCNE 
tr~ns-l,2-DICBtORO&fIVLEWe 
DICmORmTEANE 

EPA 502.2/524.2 
EPA 502.2/524.2 
EP1 502. US24.2 

so2.21s24. 2 
EPA 502.21524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPA 502.w524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
CPA 502.21'524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPA 502.VS24.2 
EPA 502.2/524.2 
EPA 502.21524.2 
CPA 502.2/524.2 
EPA 502.21524.2 
aPA soz.ws24.2 
dPA 502.2/524.2 
CPA 502.2/524.2 
aPA soz.us24.2 
BPI 502.u524.2 

so2.2/s24.2 
EPA 502.2/524.2 
KPA M2.2/524.2 
IPA 502.2/524.2 
aPA soa.ws24.2 
BPI 502.2/524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPA 502.2/524.2 
EPh 502.2/524.2 

Member of the SGS Group (SocW6 GBndrale de Surveillance) _ 24 _ 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING 81 ENGINEERING CO. 

. . 
. . !%33 B STREET .ANCHORAGE; ALASM, 99518.. TELEPHONE (907) 5 6 2 - k  FAX: (9Q7) 561-5301 . . 

I. . . . ... . . . . . - . .. 

#PA 562;2/524.2 
KPA 502.2/524.2 
KPA SO2 .US24.2 
llPA 502.21524.2 
CPA 502.V524.2 
tPA 502.V524.2 
EPA S02.US24.2 
EPA 502.US24.2 

. #PA 502.U524.2 
CPA 50'2. ~ 5 2 4 . 2  
CPA 502.21524.2 
CPA 502.21524.2 
CPA 502.V524.2 
EPA S02.2/524.2 
LPA 502.US24.2 
EPA M2.2/524.2 
EPA 502.21524.2 
EPA 502.21524.2 
EPA 502.U524.2 
EPA 5 02.21524.2 
EPA 502.21524.2 
EPA 502.U524.2 
CPA 502.21524.2 
EPA 502.21524.2 
EPA 502.2/524.2 
EPA 502.21524.2 

h p l a  BOIRIYII SANPLC COLLECTED M: NU1 A. UUIUR. 
Bll latkt:  

.111--11--1~---1-1.)~~~----.)~~--~~-~~~~~-~~~.n-n-.).)-~---~~--~-~.~--~----....-~.).).)II.I~~-I.~-I----..I------------I---I---------------- 

60 Tests Psrformd See Sprcial Inrtnrctionr Above UA-Umrrf labls 
HD- 10- Dotacted " See Suplo Remrlrr Above 
WA- Not A~1yz.d  LT-Ler8 Than, GT-Greater Than 

@ SGS Member of the SGS ~ r o u p  (Sosibtb GbnBrale de Survei1,ance; - 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

5633 8 STREET ANCHORAGE. ALASKA 99518 TELEf'HONE (807) 562-2343 FAX: (907) 561-5301 

UULISIS RESULTS for INVOICE 1 50903 
Chrrlab Ref .# 92.044 Saaple I 1:) I(atrlx: WATER 

client -1. ID : DIV. PARKS SPRIY~ ti mia~ ~ I W I  
PWSID : UA 
Collected a hrs . 
Received : FEB 5 92 a 09:10 hrs. 
Preserved vi th  : AS REQUIRED 

Client kw :N PARKS 
Client k c t  : ADPPP 

BPOt : POI :NONE RECEIVED 
nqt : 

Ordered BT :SID RICUAfUE 

Analysis ~ompletrd : ~ B B  6 92 S d  Reports to: 
:1)N PARIS 

Released By : 2) 

-1~-~11~~~~1~-.~.~~------.I~.).)~~~~~--~~~~-~~~~-~~~-~~~~~~----~~~9~~-~~~-~--~o~~-.~.~II.-------o--.I--I-------.I---------------.----.---- 

Puamt r r  ~ e s u l t s  Units Ltbod A l l d o  LiPdts 
.................................................................................................................................... 

1ffAL COLIPOBn 0 co1/100 It 

Saqlr ltOmIn WLt cOLLeCl#D BY: MU1 A. Urn. 
B1.ark8: 

I ~ o ' 1 9 . ) ~ . ~ o w ~ o I o o o ~ o I 9 ~ ~ ~ . I I w w U I o ~ o l l o . ~ l U I I w I ~ . ) o ~ w ~ ~ ~ . ) o ~ o ~ . o ~ ~ . w ~ ~ ~ I ~ ~ ~ ~ ~ ~ . I ~ o I I ~ ~ 9 ~ ~ ~ 9 I o ~ ~ I ~ ~ I ~ I ~ 9 ~ l I ~ ~ ~ . I ~ ~ . o - -  

1 Toitn P e r f o n d  Sn Special In r tn r t io lu  Above Ilk-Una~ailable 
IP Hone Ik toc td  " See W l e  RUKU~S Above 
Ilr- Not Analyzed LT-Less Than. CT-Greater Than 

@SGS Member of the SGS Group (Soci.+r.+ Gbnbrale *e Surveillance) . 26 . 



CHEMICAL & GEOLOGICAL LABORATORY 
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO. 

5633 6 STREET ANCHORAGE. ALASKA 99518 TELEPHONE (907) 562-2343 FAX: (907) 561-5301 

ANALISIS RESULTS for  IN9OICC 1 50903 
Chedab Ref. l 92.0440 Sample # 14 Matrix: WATER 

Client Saaplr ID : DIV. PARKS SPUYC 81 AWCBOB POIYl 
PWSID : UA 
Co l l ec td  : ~ E I  4 92 6 1 4 : ~  hrr. 
Received : F t B  5 92 4 09:10 hrr. 
Prererrrd with : AS REQUIRED 

Laboratory Suprrvlror STLPIW C. EDE 
Releared By : w4-- 

Cl.irnt Naar : AK PARKS 
Clirnt Acct :AKDPKAP 

BP* : 901 :W RICBIVED 
R q l  : 

0rdrr.d By :SID RICXARDS 

Send Reportr t o  : 
I)AK PARKS 
2) 

~1.-1-1111-.111-I1-----.).).)IIIIII--.IIIIIIIIIII~I~----.II-I-I--I---m.I.I.IIII-.)--IIII.,----.i.i.i.i.i.i--.I.I.I.I.II.I.I.II.----m--------I-------.-----m 

Paramter Rerultr Unit8 Mothod Allowable Limits 
___________________--------------------------------------------------_----------..------------------------------------*-------------- 

GROSS ALPP O.O+/-0 .1  pCi/L EPA 900.0 15 

Sample ROUTINE SANPLC COLLEClLD 01: WBI A. UURCR. 
Remark,: SANPLL ANALYZED IT CB2W BILL, RCDDIMG, CALIZORWIA. 

1 1 - 1 1 1 - 1 1 I - 1 - - 1 1 1 - 1 - I . I I I - - I I - I I I - - I - I I I - - I I I I m - - - I - I . I I I - I I I I I I . I I I I - I I I I I I I I I . I - I - I I - . l i - - I I I . I I . I I - - I . I - I - . ) - - I - I I I I I I I - I I * I . I I I I I - - I - - - - -  

1 Tertr Perf ormd * Soo Special Inatructionr Above UA-Unavailable 
ND- None Detected " See Sample Remrka Above 
NA- Not Analyzed LT-Lets Than, GT-Greater Than 

@SGS Member of the SGS Group (SociB(B GBnBrale de Surveillance) 


