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geneFal adjustment of the - 4 e r  level nets of the United States and Canada, former1 y d e d  Sea k x . 1  Datum of 
1929. 

Chemical concenhation and water temperature are given only in rne4-k units. Chemical concentration in water is  given 
in milligrams per liter (mgfl) or micrograms per f ter (pa). MjlIigrams per Mer is a unit expressing thp, solute mass 
px unit volume (liter) of water. Om thousand micrograms per liter is equivalent to 1 milligram per liter. Fm concem- 
nations less than 7.W milligram per liter, the mrmerical value is about Ihe same as for concentmtim in lparts per 
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Overview of Environmental and 
Hydrogeologic Conditions near Petersburg, Alaska 

By Eppie V. Hogan 

ABSTRACT 

Petmburg is on Mitkof Island in southeast Alaska, approximately 175 kilometers southeast 
of Juneau and approximately 1,050 kilometers southeast of Anchorage. The island is in Ithe 
maritime climate zone and has mild winters and cool summers. Mast residents on the island obtain 
drinking water from surface-warn sources. Ground water may be an alternative drinking-water 
source. The Federal Aviation Administration owns or operates airway support facilities near 
Petersburg. They are considering en-mental a d  hydrogeologic conditions when evaluating 
options for environmantal wmpliance and remediation at these facilities, This repofi describes the 
climate, vegetation, geology, hydrology, and flooding potential of the area surrounding the 
Petersburg Federal Aviation Administration facility. 

INTRODUCTION 

The Federal Aviation Administration (FAA) owns and (or) operates airway support and 
navigational facilities throughout Alaska At many of these sites, fuels and potentially hazardous 
materials such as solvents, potychlorinated biphenyls, and pesticides may have been used and (or) 
disposed of. To determine if environmentally hazardous materials have been spilled or disposed of 
at the sites, the FAA is conducting environmental studies mandated under the Comprehensive 
Environmental Response, Compensation, and Liability Act and the Resource Censervation and 
Recovery Act To complete these mure comprehensive environmental studies, the FAA requires 
informafton on the hydrology and geology of areas smunding the sites. This report, the product 
of compilation, review, and summary of existing hydrologic and geologic data by the U.S. 
Geological Survey (USGS), in cooperation with the FAA, provides such information for the FAA 
facility and nearby areas of FWersbmg, Alaska 

BACKGROUND 

Location 

Petershrg is loc~ted on the north end of Mtkof Island near the entrance to the Wrangell 
Nmows (fig. 3) at approximate lat 56"48W., long 13237' W. It is approximately 175 km southeast 
of Juneau and approximately 3,050 km southeast of Anchorage. The FAA facilities are concen- 
trated at she municipal airpott approximately 1,5 h south of the city of 'Petersbwg. The FAA also 
leases land at Frederick Point, about 8 h southeast of Petmburg. The FAA fxilities are in the 
foothills of the Coast Mountains, whtre topography is cfimctelized by blocks of high mountains 
separatd by f l a t - f l d  valleys and straits 0.8 to 16 km wide (Wahrhaftig, 3965). 



cm0UR 1mALsWlfEET 

Rgure 1. Lawtion of Petemburg, Alaska and the Federal Aviation Administration kflities. 



History and Sociaeconmics 

At he time of initial Western contact, two groups of Indians, the 'Flingit and the Haida, 
occupied southeastern Alzska (Selkregg, 1976). Each M i a n  clan was b d  on, maternal descent 
and relied m s~bsistCnce activities such as hunting and fishing for survival. Tlhgit Indians had 
established a summer fishing camp on the north end of Mitkof Island near the anent Iccation of 
Petershg* 

The fist nm-native settlement was a salmon cannery and sawmill built in f 897 by Peter 
Buschrnmn, after whom Betersburg was namsd (Orth, 1967). This area was chosen &use of its 
proximity to the rich fishing grounds in Merick Sound and the salmon runs in Peter Creek and 
other streams (Alaska Department of Community and Regional Affairs, 1984). In 1930, the 
population of Pemsburg was 1,252; in 1939 it was 1,323; in 1950 it was 1,619; in 1980, it was 
2,821; in 1990, it was 3,207; and by 1994, the poplation had grown to 3,680 (Alaska Department 
of Community and Regional Affairs, 1984,1994). According to the U.S. Bureau of Census (1 99 I), 
about 123 percent of the people were M c a n  Indian, Eskimo, or Aleut, about 87 percent were 
Caucasian, about 2 percent were African-American or AsianPacif~~ Islander, and about 1 percent 
were of other ethnic origin. h p l o y m t  in Petemburg is mostly in non-gwment activities such 
as commercial fishing, agricdture, forestryt mnLrporEation, retail trade, and services, 

The FAA presence in Petersburg began in 1975 when the Alaska Department of 
Transportation and Public Facilities granted a lease to install, operate, and maintain a Visual 
Approach Slope Indicator WASI). Thraugh additional leases, the FAA installed a VASI runway, 
runway identification lights, an omnidirectional fighting system, a weather observation station, and 
a field monitor system. The facilities are concentrated at the Petemburg Airport (fig. 1). Two FAA 
personnel who reside in Petemburg maintain rthe facilities, A &tailed account of properties near 
Petersburg that are owned, leased, or transferred by the FAA and a listing of suspected s a u m  of 
contamination are in the Environmental Compliance Investigation Repod by Ecology and 
Environment, Inc. (1993). 

PHYSICAL SIETTING 

Climate 

The Petasburg area has a dh c h t e  characterized by small tempemtue variations, 
high humidity, and abundant precipitation, which accounts for its wet, cool surnmefs and relatively 
mild winters (Wanman and Johnson, 1984). The mean annual temperature is 5.6"C, bnt 
temperatures range from a Jury mean maximum of 17.6"C to a January mean minimum of -54°C 
(Leslie, 1989). Mean annual precipitation is about 2,69Q mm and about 2580 mm of snow falls 
annually. M a n  monthly and annual temperature, precipitation, and snowfall are s r n a r i . 2 4  in 
table 1. 



'Fable I. Mean mwrthly and annual temperature, grecipBa?iwr, and snowfall for the p r k d  1922 to 1987, 
Petersburg. Alaska 
FlodiW fmm ladie (1989);'C. degmt Cehim] 

Jan. Feb. Ma, Apr. May Tune July Aug. Sept. Ocl. Nov. DBC. Annual 

(3temi-d maximum 28.9 'C. July 1927) 

Meanmhimm -5.4 -3.3 -2.2 0.3 3.6 7.2 8.8 8 3  6.2 5.3 4% -34 13 

Vegetation 

Vegetation in the Pemsburg area consists of Coastal spruce-hemlock forest mereck and 
Little, 1972). The fmest is characterized by an oventory of Sitka spruce, western h d o c k ,  and 
Alaska yellow cedar and an understory of Muebeq, red hucklelbecsy, salal, skunk cabbage, grasses, 
and mosses (Alaska Department of Community and Regional Affairs. 1984; Vlewck and Little, 
1972). The extensive tidal areas along the shores of Mitkof Island suppart sedges, hairgrass, herbs, 
ryegrass, rockweeets, sea lettuce, and kelp (Alaska Department of Community and Regional 
Affairs, 1984). Alpine vegetation is found in upland m a s  south of Petersbwg and consists of 
mountain hemlock, deer cabbage, heather, lichen, berries, and wiEIow. 

GEOLOGY 

The geology of the Petasburg area is described by Paige (1 965). Yehle (1978), BumU and 
others (1982). Brew and 0 t h  (1984,1989), and k g  and GehreEs (1992) as principally sedimen- 
tary and igneous rocks of Cretaceous age overlain by dinmicton (sand and gravel) d organic 
deposits. Narmw alluvial deposits occur in stream channeIs, but alluvium is not a significant unit 
areally. The sedimentary k h c k  includes marine graywacke and mudstone. Igneous rocks near 
Permburg include bathoIiths and small plutons of grmodiai& tonalite, and quartz diorite that are 
part of the Coast Mountaim. Other rock types found: in minor amounts indude andesi tic to basaltic 
volcanic rocks and Iirnestone. The depth te kdrock is unknown; a 6 3 - d m p  we11 dsi1EeB near 
Petersburg in 1970 terminated in unconsolidated deposits (appendix I). 



Deposits of sand and gravel, that are locally tens of m e a s  thick are the principal surfwid 
materials found in the Petasburg area (appendix 1). McConaghy (appendix 1) believed the 
material was derived from rocks on Kupreanof I s l d  less than 2 km to the west (fig. I), and was 
deposited by the rivers that once flowed in nearby valleys. Yehle (1978)- however, believes that 
alluvial deposits near Petersburg are minor? and most of the surficial deposits are diamicton (sand 
md gravel) and organic materials. The lithology of the sediments exposed by a well Grilled to a 
depth of about 63 rn (fig. 1, Well 1) is given in appendix I. 

Soils near Betersbu~g are of two major types. Well-drained, acidic soils are associated with 
the forested slopes southeast of Petersburg, Under a thick mat of patially to higMy decomposed 
forest litter, these soils have a thin gray surface layer and black-brown subsurface layers (Rieger 
and others, 1979). Thick layers of poorly drained, organic-rich soils are found in low-lying areas 
md m slopes from which pound water seeps (Riiger and others, 1979). The iPetsrsburg a m  is 
free of permafrost (Ferrians, 1x5). 

Mitkof Island is located witbin the circum-Pacific seismic belt zhat rims the north Pacific 
Chxan. The m a  is traversed by the Chatham Strait Fault, the Falrweathm Fault, and numerous 
smaller fault systems. Several earthquakes with Richter magnitudes greater than 7 have bEen 
recorded along these fault systems (Brower and others, 1977; Stephens and orhers, 1986). 

Natural msion by mass wasting is a c o m n  p h m m o n  throughout southeast Alaska and 
may occur in the upland areas southeast of Petersburg. Mass wasting is the downlope mwement 
of large volumes of sediment and other material caused by gravity. C q ,  earth flow, slump, cock 
slid- avalanches, and debris flows are common in southeast Alaska. Movement can b triggered 
by slape urmdercutting, slope overloading, earthquake vibrations, and increased moistwe content 
from kavy rains and (or) rapid snowmelt. 

HYDROLOGY 

Surface watw 

Sevecal small stmmx and two memoirs we the principal fresh surface-water bodies near 
Bemsburg. Reservoirs 1 and 2 (fig. 1) are southeast of Petecsburg, approximately 2 and 3 km, 
respectively. Reservoir 1 holds approximately 190 million L of water (AIaska Department of 
Community and Regional Affairs, 1984). No data are available: for Reservoir 2. 

At least 10 streams on Mitkof Island are within 10.5 km of the city of ktersbwg (table 2; 
fig. 1). b e  streams originate in the upland area southeast of Petemburg andl flow toward the coast 
emptying into the WrangelE N m w s  or Frederick Sound (fig. 11, S m r n  drainage basins range in 
area from 1.1 to 19.3 km2 (table 2; appendix 1). Cabin Cnek is the longest s a a m  near Petersbug 
at 7.7 km (table 2). 



Tabk 2. Characteristics d stream drainage basins near Petersburg 
[Modified hwn appendix I] 

Averqe 
Distance to h inaga basin Elevation (of gradism 

Stream name Petemburg bC area (square hmdwaten; (metsrJI 
(kilometers) ( ~ ~ ~ ~ ~ )  kilometers) metem) kilometers) 

South Hammer 0.6 1 -4 1.8 30.5 21 
Slough 

North Hammer 0.5 23 1.6 53 225 
Slough 

No Name Creek 4.0 63 8.2 3% 62 

Short Creek 5.5 1.6 26 289 178 

Rice Creek: 5.9 4.0 46  550 135 

Little Creek 6 6  1.4 1.1 441 302 

Municipal Water- 5.0 3.2 5.8 396 90 
shed C& 

Cabin Credt 10.5 7.7 193 750 97 

StreamCtow data are available for the Hammer Slough, No Name Creek, and Municipal 
Watmkd Creek. NorEh Hammer Slough and South H m e r  Slough together form zhe Hammer 
Slough. Discharge in the sfough was reported periodically from 1964 to 1967 at USGS smm- 
gaging station 15087200 (fig. 1; table 3). From November to April anean monthly flow averaged 
0.28 rn% (U.S. Geological Survey, 196568). Maximum mean monthly discharge averaged 
0.7 m3/s during October. and minimum mean monthly discharge of about 0.2 m3/s occurred during 
July (U.S. Gmlogical Survey, 1965-68). Rainfall runoff on October 22, 1965, caused a maximum 
discharge of 17 m3/s (Jones and Fahl 1994). 

Table 3. Mean monthly flow at USGS streamgaging station 15087200, Hammer S h g h  a! Petersborg, 
water years f 96447 
[Valum in mbii meters -nd] 

OEt. b. DBC. Jan. Feb. Mar. Apr. MW June m. wt- 
Mcan 0.74 0.27 0.28 0.313 0.228 0.26 0x7 0.37 0.12 0-12 0.11 0.26 



The discharge in No Name Creek was reported periodically fiam 1971 to 1973 at USGS 
stream-gaging station 15087560 (fig. 1; table 4). Maximum m a n  monthly discharge in the creek 
ocMuxsd during periods of snowmelt in the spring and d d n ~  periods of heavy precipitation in the 
fall. Mean monthly flow from April to Jum averaged 1 m3/s, and mean flow from September to 
November averaged 0.6 d s  (U.S. Geological Survey, 1972-74). Minimum mean monthly 
discharge, which occurs during the winter months. averaged 0.14 m3/s (U.S. Geological Survey, 
1972-74). On October 5, 1972, rainfall runoff caused a maximum m k  discharge of 9.9 m3/s 
(Jones and FaM, 1W). 

Tabk 4. Mean mnfhly Raw at USGS streamgaging statbn 15087560, Na Name Creek near Petemburg, 
water ye%rs 1 971-73 
rvaZu= in cubic metw per 

Oct. Nov. Dae. Jan. Fab. Mar. Apr. May Sune Ju(y Aug. Sept. 

Mesn 0.75 0.49 0.14 0.16 0.11 0.21 0.72 1.41 1.22 057 0 .  0.65 

Mmimam 1.13 0.79 0.18 0.19 0.20 033 125 1.50 1.49 0.85 0.93 O M  

~ i n i n ~ n  039 0.10 0 s  0.12 a.os 0.05 0.17 1.30 om 04 0.4 as1 
- - - - -. - - - - - 

The discharge in Municipal Watershed Creek was reported ftom 1979 to f 988 at USGS 
streamgaging station 15087545 (fig. f ; table 5). SbearPlfEow is fairly constant year-round with 
mean monthly flow ranging h r n  0.4 to 1 .I m3/s (table 53. The highest mean monthly discharge of 
1.1 m3/s typically occurred in October during periods of intense precipitation (table 5). Minimum 
mean monthly discharge 0.06 m3/s oawred in kcember (table 5)* Rainfall runoff on October 14, 
1986, caused a maximum stream discharge of about 3 1 m3/s (Jones and Fa% 1994). 

Table 5. Mean monthly flow at USGS streamgaging station 15Q87!X5, Municipal Watershed Creek near 
Pet ershrg, water years 1 979-88 

oet rw. Dec. a. Feb. Mar. Apr. W June July A%. SePt. 

Mern 1.1 0.7 OA 0.6 0s a4 0.6 1.0 0.7 0.4 0.4 0.7 

Maxirnnrn 1.8 1.4 0.9 1.4 1.1 a8 1 D  1.6 IS W (1.8 16 

M i r t i m  0.5 Q5 0.06 0.1 a08 a2 0.4 0.6 0.3 a2 0.08 0.4 

A two-layered estuarine circulation system is a common occurrence in southeast Alaska 
(U.S. Army Corps of Engineers, 1989). It is a seasonal phenomenon beginning during spring thaw 
with an increase in freshwater discharge The fimhwater Rows seaward along the surface (of the 
m a n )  and is -laced by s d i  water intruding at greater depths. During the fall and winter, 
storms and reduced runoff combine to thoroughly mix the layers and desmy the system (U.S. 
Army Corps of Engineers, 1989). Tidal fluctuations may also contribute to the mixing and 
circulation of freshwater and saltwate~ The diumaI tide range is the differen= in height between 
mean high water and mean low water on a single day. The diurnal tide range near Petemburg 
averages 4.6 rn (Bruwer and a m ,  1977). The maximum daily tide predicted to occur near Peten- 
burg is 5.8 m above mean sea level. The minimum daily tide predicted is -1.3 rn below mean sea 
level (Brower and othecs, 1!377). 



Roods 

The city of Petersbwg has a low f l d  hazard rating and has no history of significant water- 
front flooding (U.S. Army Corps of Engineers, 1993). The city is vulnerable m some degree of 
flooding by storm-surge or earthquake-generated tsunami waves W.S. Army Corps of Engineers, 
1993). Winds are gemally fim the east in the winter and southeast in the summer (Brower and 
others, 1977). These winds acting over a large area of water may result in large waves that can 
combine with high tides and erode coastal areas and expose homes to wave damage. Brower and 
others (1977) describe return periods for maximum wave height.? for coastal areas in Alaska. A 
100-year wave over 20 rn high i s  a possibility for Pesersburg (table 6). A wave of this magnitude 
codd affect the Frederick Point non&irectiond beacon facility, which is approximately 9 rn above 
mean sea level, and the municipal airport, which is approximately 15 m above mean sea level. 

Table 6. Annual m a h u m  wave heights for seb3ed neturn periods near 
Petemburg 
Wodified h r n  Bmwer and others, 1m 

Maximrn m e  height 
(meters) 

Overbank flooding of stream channels in southeast Alaska usually occurs during heavy 
rainfall. Hood crests are typically of short duration, often less than 1 day, and are c h a t a c ~ ~  by 
a very sharp rise md decIine of water flow. Volume of runoff during flooding is relatively small. 
No flooding was reported at the Petersburg Airport when Hammer Slough flooded on October 22, 
1965. 

Ground Water 

Several wells have beem drilled in the Petersburg area (appendixes 1 and 2). Wells were 
drilled to depths ranging from 19 to 63 m klow h d  surface, and water was reached at depths 
ranging from 0.5 to 8.5 rn klow land surface. A 63-m-deep well drilled near Scow Bay (fig. 1, 
Well 1) was pumped at a rate of 126 L/s for 5 hours. The pumping resulted in 30.5 m of drawdown 
after 5 hours of pumping. The well produced increasing amounts of sand a k r  1 hour of pumping. 
The well, however, did not have a properly sized screen. A screen might have excluded the sand. 
The well produced calcium bicarbonate water, which commonly indicates a well that is situated in 
or near the mixing zone between freshwater and sal twata, If this is the case for Well I, then 
continued pumping at high rates might cause sdtwata intrusion. 



Areally extensive aquifers have not been identified in the Petersburg area. McConaghy 
(appendix 1) believed that ground-water resources in alluvial deposits in the area might be 
significant. Yehle (1 978), however, believes that alluvial deposits are minor, and most of the area 
consists of peat and other organic deposits over diamicton (generally tiII). D i e c t o n  of the type 
described by Yehle includes high percentages of fine-grdmed rnatdals and is probably not a 
significant aquifer. 

The genera1 dmtion of ground-water Row is from the high ground toward the coast. lacally, 
however, the flow directions may be influenced by the slope of the buried becf~ock or of the upper- 
most ti11 layer. Allwid deposits along the stream are not d y  extensive and are significant only 
as an inserface between the stream and the more widely distributed sediments and bedrock. 

Present Drinking-Water Supplies 

Approximately 70 percent of the population d ktersbrg receives drinking water from 
surface-water sources, and the other 30 percent uses ground-water sources (G.L. Soliin, U.S. 
Geologicd Survey, oral commun., 1995). Reservoir 1 is approximately 2 km southeast of Peters- 
burg and serwes as the principal drinking-water source for the community (Alaska Department of 
Community and Regional Affairs, 1994). The water is W s f d  through an aqueduct to a treat- 
ment plant where it is filtered, chlorinated, and fmnsfemd to a storage tank that has an operational 
capacity of approximately 2.2 million L (Alaska Deparbnent of Community and Regional Affairs, 
1984). Average consurnption of water supplied by the resewoh is approximately 430 (Ud)lperson 
(G.L. Solin, U.S. Geological Survey. oral commun., 1995). Average consumption of water from 
individual wells is approximately 190 (L/d)/person (G.L. Solin, U.S. Geological Survey, oral 
cornmum., 1995)- 

The USGS sampled water from Remoir  1 in 1968 (table 7; appendix 2). Major ions, 
nutrients, dissolved metals, and water properties we= analyzed. These constiluents and propehes 
are within current U.S. Environmental Protection Agency (USEPA) and Alaska Deparlment of 
Environmentd Conservation (ADEC) drinking-wata ~ g h t i o m  (Salvate, 1992; Alaska Depart- 
ment of Environmental Conservation, 1995). Public drinking-water supplies are typically sampled 
every month for compliance with these regulations. The m o i r  is at a higher elevation than the 
FAA facility and is not wlneraMe to contamination by surface spills or disposal of hazardous 
wastes at the FAA facility. 

Tam 7. Sdectedl waterqualily &a for R-r 1 near Pelemburg. water year 1968 
V.s. Geologid Survey, 1969; mgn, rrrilligrarn ptr Eim; pgR, micmgmns per liretl 

s i lh  
Sodim, Chloride. Hardness Fluoride, dissohed 

dissolved dkolved {WLas dssohred 
Iron. 

Date PH Ic19'L=1=d 
(mg'Las Na) (mgll =CIl caco31 (man= 0 s,q, 



Alternative Drin king-water Sour- 

Ground water represent,, an alternative drinking-water m e  for residents near Petemburg. 
mere are few records of weus in Petersburg; however. domestic wells drilIed near the ferry 
terminal (fig. 1) typically have low yie!ds, and hose n m  Scow Bay (fig. 1) have adequate to high 
yields (appendix 1). The possibdity of saltwata inmsion into coastal and island aquifers exists. 
especially with increasd well depth (Waller md Tolen, 1962; Sdlmgg, 1963. Dufing 1969-70, 
the water in Wells 1 and 2 was sampled (appendix 1). Major ions and water properties were 
analyzed. The iron conmiration in Well 2, the total dissolved-solids concentration in Well 1, and 
the sodium concentration in Weus I and 2 exceed& current or proposed USEPA and ADEC 
drinking-water regulations (table 8). 

Table 8. !%kcled Water-quaWy data for Welts 1 and 2 near Petersbwg, water years 1969-70 
[Modified h appendix 1; rn& rnalignms per liter] 

Drinkicingwater regulation 
Range in concentration ConcenZrativn Well 2) 

Cdtuerr t  (or prcperty) 
tmgn-1 (Wdll l Crn) 

0.3 

Sulfate (SO4) 250 

Fluoride 0 2 

Sdium (Na) 100 bW-3 

Chloride (CI) 250 

Total dissolved solids 500 

pH (unik) &5 to a5 

Petmsburg is on Mitkof Island in southeast Alaska approximately 175 km southeast of 
Juneau. The isIand lies in the maritime dimate ume, characterized by mild winten and cool 
s u r n m .  Flooding by tsunami and storm-surge waves and erosion of s t e p  coastal slopes are 
potential hazards. The city of Petersbq and the FAA facility obtain their drinking water from 
Reservoir 1 located approximately 2 km to the southeast Ground water and the development of 
additional surfawwata supplies are potential alternative drinking-water sources. However, water- 
quality problems such as saltwater intrusion have k e n  documented, and many surface-water 
sources remain u q u d f i e d  and of unknown quality. 
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By dames A;. . ~ccondghy 

- Scope and Purpose of Investfqatfo_n 

Petersburg, Alaska, has a h i s t o r y  o f  water 

shortages t h a t , i s  o f  concern t o  i t s  c i t i z ens .  M o s t  

o f  t h e  .people o f  Petersburg depend ei ther  direct ly  

o r  Indirectly on income from t h e  f i s h i n g  indust ry .  

Because f i s h  processfng requlres l a r g e  q u a n t i t i e s  o f  

water ,  shor tages  a t  t h e  heCght o f  the packfng perfod 

are disasteraus . W.S; nler shortages,  i n t e n s i f i e d  by 

water being allowed t o  run to prevent f r e e z i n g  o f  t h e  

system, a f f e c t  everyone I n  town. The recurring short- 

ages have r e s u l t e d  i n  c o n t r a c t s  and cooperat ive agrce- 

nents w i t h  consultants and government agencies t o  

investfgate the water resources and t o  suggest 

improvement of t h e  water-supply system, In 1965, the 

Stearns-Roger Corporatfon prepared a report f o r  t h e  

- c i t y  qf Petersburg $ n  whSch they e v a l u a t e d  three '  

p o t e n t i a l  sources of  water. crystal Lake, Deer Creek, 



and. HQ Name Creek, They concluded t h a t  expansf on of 

the .present facflf i ty an Ho Name Creek, would provtde 

,: t h e  nost* su,i t a b l e  s u p p l y .   he- %lty o f  Petenburg 

: Conprehens4ve Development Planu by the Alaska 

S t a t e  H ~ U S ~  ng Au thorfZy fn ,1966 .-Buggest&d the construc- 

t i , a n  (durfng 1967) of a p l  p e l l n e  .fioi crystal- Lake.  

.whi& 1-5 about 16 mfles south of town,  I n .  December * 

1970, Redford .Engf neers - prepared a preliminary engineers ' 

report on water-system improvements for  the c i t y  o f  

P e t e r s b u ~ g  i n  which 'they proposed fncreased u t i  l h a t i o n  

of the  present source. 



.In- duly  19?0, the U.S. Geologfcal Survey began a 

I-year cooperaHve study- t o  analyzec.the available d a t a , ,  

and t o  determfne the type of da ta -co f ie i t~dnp&gra ln  

required t o  e v a l u a t e  the water resources o f  the 
. . 

Petersbvrg area.. The Geologfcal SurveyA alsa agreea td 

crss'fs-t"the c l t y  i n  t e s t f n g  thsee wells. ThSs-report  

conta lns  - t h e  f l n d l n g s  o f  t h a t  s t ~ d y i  - Ffeldwork 'consisted 

o f '  about 15;man days spent  ' S n t e t ~ i b ~ f  ng '  local  r e d  dents,  

surveying the area, and maklng a prel lminary pump test 
1 

on one well. The o t h e r  w e l l s  had n o t  been ~oppleted 

a t  the end o f  the  study.  

- Petersburg i s  located on t h e  northwestern t i l p  o f  

H t t k o f  I s l a n d  in southeas te rn  Alaska. The 1970 Census 

showed a populatdon o f  2,042. M i t k o f  Island, typical 

o f  most of  southeastern Alaska, i s  an area o f  high 

r e l f e f  and abundant prec ip i ta t ion;  i t  can be reached 

only by plane or by b o a t .  The northwestern p a r t  o f  

Mitkof Island i s  geolog.iically and hydrologdcally 

d i f f e r e n t  from the remainder o f  the i s l a n d .  I n  t h i s  

-area ,  a . t h l  ck deposf t of water -bear3  ng sand and g r a v e l  

bas been found. 



bne poss ib le  expldna'tlon of the  -origin of t h l s  

'sand dnd gr.avel. tapped b y  the  ~ o u n d t r c e  w e l 7 . k  @ 
- .  ' Bay,"is t h a t  q t  was derived from rocks i n  the valleys 

on ~ u ~ r e s n o f  Is land t o  the west .    he ancestorat 

. . r4vers:thst'  lined i n  there v a l l e y s ,  now olcuplcd-by 

P'eteisburg. and ~ o h ~ ~ r e e k s  and t h e  unnamed t r f b i t a r f  
I .  

. . a&oss+ f r o m -  @w Bay, converged near *petersburg. The  
deposl t .was subskquently eroded.. when H r s n p e l l  Narrows 

._ - 
formed, hence a s l m i l a r  a q u i f e r  mfght be Seeatad across 

Wrangel l Narrows from Petersburg. This  reason1 ng a l s o  

suggests t h a t  the l o w 4 y f n g  area occuplled by Falls and 

B i g  Creeks m l g h t  be underlain by. t h l c k  deposi-ts of 

permeable' sand  and gravel. 

STREAMFLOW 

Streams near Petersburg are small and their runoff  

I s  v a r i a b l e  ( t a b l e  1) .  Thclr basins (ffg. I )  range i n -  

s i z e  from one-half t a  about 23 square mlles;  the average 

b a s i n  area i s  about 4 square miles, The longest stream 

i s  only 8 m i l e s .  The g r a d i e n t  of a l l  streams averages 

about 470 f e e t  per rnfle. No fntensfve use i s  made of 

the surface-water resources except  t h a t  Crystal Creek 

has been developed'for power gcnera t lon  and 'NO Name 

Creek provides t h e  t i t y  water supply.  



patair. 
6mth mRmk 
North her 
Ho mlae - 
.Share 

! . ' R i b  .- -LLtt lc  
Tmsia 
Deer 
mri 

Blg Guldt 
B i g  
Uke 

, Cuitey 
. h v m  

- Caw.  
. k d g a  

' Anchor 
- Blind. . 

c+~ra l  

. 26' Eackery 
27-  - Qeeedber 

, 28 ,AIexanda~ 
29 Sumer 

'30 
' 

Humkeg 

31' -' Weit 
- -  52 . Quartz 

33 -East 
34 - Dry 

' 35 Eagle 

3 6 Steep 
37 M~maaitn 

. 38 .  am 
33 Favor 
40 ' 8liquire 



Figure I .  --Majar d r a i n a g e  b a s i n s  near Petersbhrg,  A l a s k a .  

(See t b l e  1 . )  8 



. . 
GROUND HATER 

Ground water I s  fe6nd I n  fractured bedrock and i n  
. . 

unconiolldated -sand'-and gravel  near ~ e t e r s b ~ r g ; '  Two.. 
. . . . ,  

< .  

I '  

areas on' #l tkof Island n l g h t  be ' u n d i i ~ a t i  by t h t c k  

. : . deposi tsA o f  ;and and gravel .:(f i g. 4). An a t tempt  was 

made on March 25. 1970. t o  t e s t  the ~oundtrke weTl a t  

Scow 8ay, whlch,.taps t h e s e d e p o s l t s .  The w e l l  was- 

pumped: at about 2,600 gpn (gallons per minute] for' 

5 hours but  began increasingly  to produce sand aftdr 

1 hour.  A t  t h e  end o f  5 hours drandown was about 

100 f e e t .  Drawdown for t h f s  same p e r i o d  i n  the Reid 

well (1.000 f e e t  away) was about  40 f e e t .  Although 

t h e  t e s t  was genera l l y  unsattsfactory, iAt provlded d a t a  

t h a t  may be useful in plann ing  future t e s t s .  



Petersbura. A l a s k a .  



.- The present water supplyforPetersburg is  obta~ned . - - . .  
I . .  _. .- 

from NO Name ~ r e e l (  about  t w o  south.east o f  town.' , . 

~ d t e r  15 collected in a jhalIow;.~reservolr behind: an.. 
. . 

. - 

ea i thf i  51 dam 'and transmitted by a wood-stave 1ine:'ta 'be.:  

chlorinated and stoped f n  a 100,000-gallon tank. The 

water contat n s  some se8imen.t and - h i s  some dtscdloraiion . 

' and . odor. A 1  l  areas - w i  th4 n ..the 'c i  ty . 'It mS ts are served - 

by t h e  system. '~resen't pressure in the  d f s t r i b u t i o n  

system is inadequate - f o r  fire-protectt on requirements. 

In the outlydng areas, consumers have developed 

we1 Is or  df  verted water from streams or spf5 ngs , There - 

are few records o f  these wells and divers ions .  Domestic 

wells drf l l ed  near the ferry  terminal generally hare 

low yf elds,  b u t  those near Scow .Bay are generally adequate, 

The success fu l  drilling o f  domestic wells near Scow Bay 

resulted t n  the r e c e n t  d r i l l i n g  o f  three large-diameter 

wells for the c i t y ,  which have not been tested.  Water 

for donest lc  supply can be obta ined a t  m o s t  places on 

the i s l a n d ,  b u t  locations for  p u b l f c  supplies are much 

more restricted. Wells dr411ed near t ide water  may 

supply brackish water,  espeel al ly  under heavy pumpf ng. 



. . 
'Present water  use for P e t e ~ s b u r g ,  as. . computed . by 

. . 

Redfdrd ;nglneers (1970, p .  13.j. aieregkk -1  - 5  mgd 
' -I 

(nf 114 on ' d a y ) .  Thfs f ncludes i n  average 
. . 

. -of . a b o u t  1 . I  mid. by cennerl es .and -an average domes t l  c per ; 

' . capi ta  .use o f  180 gpd' (ge l lons  per day) o r  about 0 . 4  ngd. 

Average d ~ f  ly demand en the  system was est imated t o  
. A 

be about 4 mgd by 1980. ?he assumption o f  ~ t e a r n s - ~ o g k r  
. . 

' that:  peak day's rate equals 160 percent o f  t h e  average 

- dai  i.y *Fate l n d i  cates t h a t  peak .day's rate would be more 

than 6 mgd by 1980. 

Water use Cs seasonably related t o  f i s h  processing. 

As shown 'in f i g u r e  3, preclpltation and consequent 

streanflew are usually l o w e s t  when water  demand is 

highest.  Use and supply patterns such as t h i s  d i c t a t e  

the need for e f t h e r  surface-  nr ground-water storage. 
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.. , . , . . "  i- DATA REQUf .REMENfS  ' 
' - . . .. .; - .  . . . ... - * - '  . , , . - .  . -. ~ & a . . ~ h  water  resolirces. . i s : s c a n t i - ~ n  the Pele isburg 

area. . As o f .  1971, d a t a  collected by the Geologf cal 

~urve~:near-Peterrburg consfs t@d i f  about 2 yq&s o f  

psrt la l  -record an Hammer creek;- 4 ;ear; o f  -partial: 
. * 

record 'on ,Twin creek; and operation - o f  s newly i n s t a l l e d  

contfnubus stream gage on No Name Creek. Miscellaneous 
. - 

d a t a  c o l l e ~ t 6 d  by the Geolagl cal Survey i nciude- ;everal 

qua1 f ty-ofgnater analyses, drf l l erBs  log on the test  

well, and d a t a  .on the aquifer test.  These data are 

contained f n tables 2, 3, and  4 o f  t h f s  report. A map 

( f i g .  1) and a t a b l e  (table 1 )  showing t h e  extent  and 

characteristics o f  the major dra f  nage Basfns on Mj tkof 

I s l a n d  have already been fntroduced f n th fs  report. , 

Data  needs a t  Petersburg a r e  g r e a t .  Although a 

comprehensive data-col l e e t i  on program w i l l  require time, 

an immedfate s tart  should be  made w f t h  whatever  funds are 

avaflable to b u i l d  the d a t a  base f o r  t h i s  area.  The 

most critical d a t a  needs &re fn conjunctfon w i t h  the . 

expansfon o f  the p u b l i c  water-subply system and f t s  

future management. However, t h e  e f f e c t s  of waste  d f s -  

-posal and u r b a n i z a t i d n  on water  resources should  not 



. *able ,2 . ,. &logist . '8 log of Roundtree well (85,359). 
* .  

Completed: -&ch 1970 
Depth: 207 ft (plugged from 240 ft) :: 
C a s i n g :  1 8 b e h s t e e l  . 
Perforations: Zower, ,207-207 ft, 
Pump: - Driller's. df csel-powered verkkd  turbhq intake set - 

. at195-f t ;  b o w l s s e t a t 1 8 2 f t .  . . 
LOG: - Depth of sample (feet) 

Clay, dark gray with some k h. pebbles 
that are wkll rounded black elate. 

Sand, manse, .angular, with sflt 60 

Sand, coaree t o  fine gravel, well rounded, quartz 70 

Sflt, medhm te ftne gravel 200 

S a d ,  coarse, angular wttb s a t  

Sand, coarse d t h  angular volcanic pebbles 

Sand, coarse with angular wlcanic pebbles, s i l t y  130 

S a m  as 130 but pebbles up t o  k kn. 140 

Sand, coarse w i t h  angular volekie pebbles 

Sand, medsum t o  coarse with rounded k in. pebble6 160 

S a d ,  medium to coarse, clean, we11 rounded, with 
. angular % 3x1. pebbles , 170 

Sand, medium to coarse, angular 180 

Sand, f h e  to medium, clean, w i t h  rounded % la. 
pebbles 190 

Sand, f h e  to medim, cleah d t h  rounded % in. pebbles 200 

' Sand,.coarse, angular with k fn.. pebbles (unmarked) 207 (PI 





 able 3.  --Notes on short pump1 nq t e s t  of Roundtree 'we l l - -Cont inued .' 
. L 

Hour . Elapsed t i m e  Purnplng rate Depth of water  rawd down , . Date ' Remarks " 
f r ~ m ~ m e a s u r t n g  

(gallons yep p o f n t  
(minutes) 1 , mfnute  ( f e e t )  ( fee t ) .  

3-25-70 

4 

4 

0825 
o 83 o 

0835 
" 0 8 4 0  1 

25  
' 

30 

35 . 

' 46 

09 20 

0936 
0940 
1060 

86 
90 

106 - 
.a zo 

2 , 0 0 0  t 

2,060 

2,660 
2,600 

75 ,7 ,  
79.7 - 
80.7 

84.7 
I 

0845- 
6850 

0900 

0910 
2,006 
2,000 
2,000 

2,000 - 

2,000 , , 4 5  
50 
60 . 

70 
163.0 

. - 7 6 7 . 0  
1 6 8 . 0 .  
172.6 

138.5 
141 .Q 

f 44.5 
146.0 

1 7 6 . 5  
5 82.0  
184.5 
186.5 
192+ 
. -- 
102'. 0 
162,O , 

I ' 

' 

3-26-70 

8 9 . 2 . .  
.94.7 
9 7 . 2  

' 99.2" 
104.7+ 

147 .5  ' 

Tape hu.ng. . ' J . -  ' 

. I  - 
h .  : - ., 

60.2 

I 5 1 + 2  
53.7 . 

" 

. .  . 

1020 
1040 
1100. 

6 4 I 7  
67 .6  
71.7 

. . 
* .* ~. 

, . .  - .  . . 
water turned'  cfouay and.' 

became progress! re ly  . ; 
. worse .  .' -, 

' ' I  
- I  - 

2,000 
2,000 

2;OOO , 

-- 
.I- . 
-I 

3 7 . 2  
58 + 7 

1 5 2 . 0  1 

1 5 4 . 9  

159.0 

146 . 
' 

I60 

180 

Pump o f f ;  bdck: f l k e d '  
b e f  are.# tcs t ..stopped. . 

Recovery r 

2,000 
2,000 
2,000 
2,000 
2 , 0 0 0  
1,700 
a t  1230 
. -I 
I- I 

1120 
'1150 

1300 

2246 
7040 

. 206 
230' 
500 - 

-1 ,440  
, - - 







. . . . 
-be . .  . overlooked. . . The c I  .. ty 's decf ston: to di;contlnue . + - -. . . .  ' , -  . . .  . 

ground-water development in.'-favor o f  'surface-water 
.. - - 

deveiopment d l  c ta tes  tha t '  t h e  currect ddh-col l e c t i o n  
. . 

i 

:program emphasfze surface water. . -However, ground 
. . - .. 

-water is a valuable resource f o r  the c f ty  o f  Pktersburg. 

and its orderly development shoulh 'be  encouraged. By 

study of .new. w e l l  records and acqufs j t f .on o f  quantfl ta -  

t i v e  i n f o r m a t i o n  and p r o p e i  planning'  o f  . . urban develop- 

nent ,  the ef t y  can do much t o  assure optimum use o f  

ground water. Data are  needed en the thickness and 

extent . .o f  the sand and grave l  depos i t ,  on t h e  rat.e t h a t  

water moves through the deposf t, 'and on t h e  qua1 i t y  o f  

water. These data  can only be obta ined by t e s t  drilling 

t o  bedrock a t  s e l e c t e d  s r t e s  and t e s t i n g  wells for b o t h  

y i e l d  and q-uality of the water. Few new wells s h o u l d  

be dralled u n t l l  the  records o f  prev Ious wells are 

evaluated.  I n  general ,  a protracted t e s  tPng program 

would be more e f f e c t j v e  than a crash pragrarn, aTthough 

dri 11 i n g  mfght be cheaper f f several  holes  were contracted'  

a t  one t ime.  The q u a l i  t y  of both sur face  water and ground 
t 

water  i s  impor tant ,  and da ta  should be acquired t o  supply  

t h i s  in format ion .  



- .  

. I  . 

*Data. o f  this kind. w j 1 1  pertnlt  t h e -  locat water 

.anader ti-.choose. f ron he I& -opt$  ons avbr i ab le -  . to:  

hlin. The p r e s e n t  hater source mfght be. . adequate. . for 

f u t u r e  needs-, but supplemental sourcqs s h o u l d - ' b e , -  

considered.   he projected naxfeua~dally demand o f  

slightly more than 6 mgd c o u l d  be s u p p l l e d  by w e l . 1 ~ .  

wellvyield . - o f  about  4,200 gpm, or. an average . s treamflow 

of 9.3 cfs [cubfc f e e t  p e r  second) would be adequate. 

Water supply Cs a p r j n c f p a l  concern t o  the people 

o f  Petersburg, b u t  they also need d a t a  on other aspects 

of t h e i r  water resources. Data are needed on t h e  

quantS ty  of water df scharged from the publ i c - supp ly  

system through sewers. Such data  are useful  i n  

determining t h e  condi t l a n  o f  the sewage-collection 

system. If sewage volume increases for no apparent 

reason. t h e  plant operator m i g h t  f i n d  t h a t  ground 

w a t e r  f s  enter ing t h e  system. On t h e  o t h e r  hand, 

pronounced. d e c r e a s e s  i n  sewage. volume c o u l d  Sndicate  

contarninatton o f  sha l low  aquifers by leakage from the 

system. .. ~ e r l o d i c  sampling of - 'wa ter  qua l i ty  a t  selected 

wells and streams would document the status o f  qual i ty  

o f  the present  envi ronnient -and permlt s o l u t i o n  of 

pollution problems before  they become serious. ATthough 

good records a r e  be?ng kept  on t o t a l  water -used, details 



o f  t h e  use are not knoin; ~ h k  t o t a l  .iate'r available 
. . . . , . i  ' .  

-from No Name Creek, and the .magnl tude ~f~searonal: or 

long-term var fa t fons  are dresently unknown.-- ~ventuall~;. 

cbnf i t  cts o f  4wate~'use wlllv arlse ,  -knd decisians as ta 
. . , . 

. t h e m o s  t Gproprl  a t e  use w i  l:l- havc t o  "be, made. ; lhere -  

dec3alons w131  be much easier aft&, a .  data base has . - 
been cs tab l ished .  



APPENDIX 2 

Mjscellaneous hydrologic data for the Petenburg area, Alaska 



PRIMARY 
USE DEPTH 
OF OF r n L  

WhTER IFEET) 

H l B l  

B 146  
H 122 
H 174 

H 107 
H 95.0 
P 61.5  

WATm DATE 
tmt WELL 
IFWTI CONSTRUCTED OWNER 

-- 11-07-77 THOHASSEN FtEANDRE 
EIDE JOHN -- 12-US-7P. PETERSGN NEAMARLENE -- 06-14-74 LYONS WILLIAMANN 

28.210 10-24-63 RE1 D ALEX 

-- 03-09-7 0 HEINER LARRY -- 03-02-69 REID STAN 
-1.5 12-19-85 UsFs TONGASS H.F. 

ASSIGNOR 
OF OTHER OTHER 
IDENTIFIER IDENTIFIER 

-- -- 
SRC7'ION 1 5  LOTS UNSUBD LOT 
USPS OHmR C# 

PAGE X 

TYPE 
OF LOO 

AVAILABLE 

D - 
P 
D 
D 

D 
D 
a - 



TIME 

LQeAL 
IDFNT- 

I- 
PEER 

150Bf 545 01-29-00 1600 56 46 40 N 132 55 01 W )(VNICIPAL WATERSHED C NR P 9 9 98000083 
15087545 04-15-80 1400 56 46 40 N 132 55 07 w m I C f F h L  WATERSHED C Na P 9 9 98000084 
15087545 08-01-80 1515 56 46 40 N 132 55 07 W HUNICTPAL WATERSHED C NR P 9 9 98000085 
15081545 11-01-80 1600 56 46 40 R 132 55 07 W MUNICIPAL WATERSHED C NR P 9 9 98100237 
1'5087545 02-12-81. 1530 56 46 40 H 132 5 5  07 W MUNICIPAL WATFRSWD C NR P 9 9 9810023B 

15087545 06-03-83 1730 56 46 40 N 132 55 07 W mICIPAL WTERSHED C NR P 9 9 98100239 
15087545 96-03-81 1731 56 46 40 N 132 55 07 W HUNICIPkL WATEASHED C NR P 9 9 98100240 
15087515 06-03-81 1732 56 46 40 'N 132 55 97 W HLrNICIPAL WATFRSHW C NR P 9 9 98100241 
15087545 06-03-81 1733 56 46 40 N 132 55 07 W MUNICIPAL WATERSHED C NR P 9 9 98100242 
15087545 06-03-81 1 7 3 4  56 4 6  40 Ef 132 5 5  07 W HLTNICIPAL WATERSHED C NR P 9 9 98100243 

15087515 30-1241 1500 56 46 40 H 132 55 07 W HUNICEPAL ~ R T ~ F ~ S H ~ D  C I?R F 9 9 98200066 
15087545 12-10-81 1530 56 46 40 El 132 55 07 W HUNICIPAL WATERSHED C NR P 9 9 98200067 
15087545 03-28-82 1 2 0 0  56 46 40 N 132 55 07 W MUNICIPAL WATERSHED C WR P 9 9 90200068 
15087545 06-05-B2 1 3 3 0  56 46 40 N 132 5 5  07 W MUNICIPAL WATWSHED C NR P 9 9 98200069 
25087545 08-06-82 1500 56 46 4 0  N 132 5 5  07 w MUNICIPAL WATERSHED C NR P 9 9 98200070 

15087550 06-22-68 1245 56 47 21 N 132 54 39 W PETgRI;BURO CITY RE AT P m  9 9 96000127 
15087550 12-12-68 1 3 3 0  5 6 4 7 2 1 N  1 3 2 5 4 3 9 W m R S B U A O C f ' 1 7 ! R E A T P E T I G  9 9 96900052 

S M P m  
MXI- AOBNCY m c y  
AT1 ON, ML- Wh- 
CRDS9 TEMPER- LECTIWS LYZIM 

-AH SECTfW ATURG SAMPLE SAMPLE 
STATIW NUH&ER DATE WIDTH (FT PH WATER (COE (CODE 

IFTI L B W I  [DEG C )  NUMBER) MMBERI 
t00004) 100009) (00010) (00027) (POO2B) 

DXS- 
CHARGE, SPe- 

f NST. C I P f C  
m r e  TUR- [FLAT- CON- 
FEET BID- Z W M -  DUCT- 
PER rm ~ A L T  ANCE 

S E C m  I N T U )  UNITS) (uS/Cld) 
t00061) (00076) (000801 IOOD95) 



STATIm NUMBER DATE 

STATICaJ NUMBeA DATE 

o m .  
Df S- 
SOLVGD 
( K / L I  
IO0300) 

-- 
m- - 

13.0 
12.6 
l0.0 
11.4 
13.8 

- 
11.9 
31.9 

12.0 
12.0 

11.3 
11.5 
13.2 
13.1 
11.0 

- - 

-- - - -- 

-- 
NITRO- 
m, 

mmc. 
DLS- 
SOLYED 

' IHG/L 
AS N1 

1006081 

- -- 
0.030 
0.00 
0.00 
0.050 
0.090 

0.120 -- -- - 
-.. 

cD.060 
<P.070 
c0.060 
0.DCO 
D.130 

-- -- 

-- - - 
I- 

-- 

PH 
WAm 
m m  
FIELD 

(STAND- 
ARD 
UNITSl 

I004001 

- - - 

6.3 
6.3 
5.1 
6.3 - 
- 

4 .s 
a .  

1.5 
4.5 

6.7 
6.3 
6.2 
5.5 - 

6.0 
6.1 

6.4 
6.3 
6.4 
6 -2 

7.3 

HIT AO- 
GEN. 

NITRATE 
DIS- 

SOLVXD 
(MO/L 
x3 Nl 

(00618) 

- -- -- 
-- -- - -- - 
- -- - -- 
-- 

- -- -- - -- 

0.00 
0.00 

0.OSO - 
0.090 
0.050 

0.050 

PH 
WATGR 
worn 
LAB 

I STAND- 
ARD 

[INITSI 
t 00403 1 

- - -- 

-- - - 
5.8 
6. E 

5.5 - -- 
- -- 

6.2 
6.3 
6.5 
6 .4  
6. B 

-- - 
-- - -- -- 
- 

NI'IRG 
GEN. 

NrTRATE 
TOTAL 
WG/L 

AS N) 
(00620) 

-- - -- 

0.060 
-- -- - 

0.040 

-- 
-- -- -- 
-- 

-- -- 
0.180 ...- 
0.180 

-- -- 

-- -- 
- -- 

- 
3 

CARBON 
DIOXIDE 

DIS- 
S a m  
IMG/L 

AS C02) 
1 00405) 

- - - 
3.6 
2.7 

40 - - 
- 

- - - 
-- -- 
- - - -- 
-- 

8.0 
5.1 

1.3 
2.4 
1.9 
4.0 

1.2 

NITRO- 
GEN,hH- 
M0NI:A + 
O R G M C  
DIS. 
IMG/L 

AS N1 
100623 1 

-- - -- 

0.52 
0.83 
0.25 
0.69 
0.62 

0-66 -- - -- -- 
~ 0 . 2 1  

0.61 
0.33 
1.7 
1.2 

-.. -- 

m- BICAR- 
LTt4IW BONATE 
HAT WH WATER 
m m  w n m  
FIELD FIELD 

HGlC AS MG/L AS 
C A M 3  HCD3 

1004101 to04401 

Nlmo- 
NITRO.- GEN. 
GEN, N02+N03 

??02+?403 DIS- 
TOTAL SOLVED 
IMG/L (ffi /L 
AS N) AS NJ 

[00630) 1006311 

CAR- 
BONATE 
WATER 

WH FET 
Ff ELD 

HG/L As 
C03 

( 004451 

- -- -- 

0 
0 
0 -- - 

-- - -- -- - 
- -- - -- -- 

- 
a 

0 -- 
0 
0 

-- 

PHOS- 
PHMlUS 

DIS- 
SOLVED 
IMOIG 
AS PI 

(006663 

- -- -- 

0.010 
0.02P 
0.040 
0.050 
Q.P l0  

0,030 -- 
-- - -- 

<0.010 
0.020 

<0.010 
0.070 
0.050 

-- -- 

W X T R O -  
GEN 
DIS- 

8QLrnD 
(MG/L 
AS Nl 

(006021 

-- - -- 

0.5& 
0.83 
0.25 
0.69 
0.66 

0-66 - -- -- - 
- -- 
0.51 - 
1.4 

- -- 

-- -- - -- 
a 

HARD- 
NESS 
mAL 
( n w L  
AS 

CACOI ) 
100900) 

- 
- -- 

I0 
2 
4 
4 
6 

. 1 1  
-- -- -- -- 

13 
6 
6 
2 
5 

2 
4 

3 
4 
6 
a 

33 

N1 mo- 
a. 

omAPerc 
DIS- 

S Q L m  
(MGIL  
AS N1 

100607) 

- -- -- 

0.49 
0.93 
0.25 
0.64 
0.53 

0.34 - - 
- 
-- - -- 
1.5 
1.1 

-- - 
-- - - - 
-- 
BARD- 
W S S  

N O N C M  
WH WAT 
TOT FLD 
MGIL AS 

CACQ3 
1009021 

-- -- 
-* 

3 
b 
2 -- -- 
9 - - -- 

-- 
10 
1 
1 
1 - 

0 
P 

2 
1 
4 
3. 

3 



bbwrUh- 

m- smfm mAS- POTAS- clu& 
c?LcTUU SmM, SODItJ?4, AD- EfUM STtTM, Rfm. SULFATE 

DZS- DIS- DIS- SORP- DIS- DIS- DfS- DIS- 
SOLVED SOLVED SOLVED TION SOLVrm SOLM!ZD SOLVED SOLVED 

SThTfON -lSR DATE {HG/L fHG/L (MG/L RATIO SW)fVH ( K / L  (MG/L (MG/L (W/L 
AS CAI AS MG1 AS NA)  PFR- AS Nk) AS Kk AS CL) AS SO41 
(00315) (00925) 100930) (00931) (009321 (009331 (00935) (00940) (009451 

-mo- 
FLU& SftYCA, MIOM, 
RIDE, DES- BARIUM. TOTAL CE)PPER, 

DIS- SOLVED DIS- RECW- DIS- 
SOL= (HGIZ SOLVED ERhBLf: SOLVED 

STATION NUMBER DMZ IMG/L AS IUGEL (UG/L IUGGJL 
A S P I  Sf02) A S B A l  A S C R I  A S C U I  
(OP950) (00955) (010051 101034) (01040) 

-A- 
TROPI, W E .  
TOTAC LEAD. TOTAL SILCR, 
RECOV- DIS- RECQ'J- DIS- 
ERABLE SOLVED EPABLE SOLVED 
(UG/L 4UG/L IUG/L IUG/L 
AS F E l  AS PBb AS MN) AS AG) 
(01045) (01049) (0L055) (01075) 



ME!l'KY- PDtXDS. 
SEWE SUH OF 
BLUE CeOFISTf- 

ACTIVE T W S ,  
SUB- DIS- 

6TANCE SDLVFD 
(MGIL) I K / L l  

(3&2601 L703011 

NITRO- 
GEN. 

AMMmYr 
DIS- 
SOLVED 
[MG/C 

AS NH41 
171846) 

SaLIDS, SamS, 
DfS- DIS- 

SOLVED SOLVED 
P r m S   TONS 
W R  PER 
M Y )  AC-FTI 

(703021 (703031 

STFWN- GEm- 
Trn. z m ,  L I T H r n  NIm. 
DZS- DfS- DIS- DIS- 

S O L m  SOLVgD S[)tvm mm 
sTATXOEl NIllmZR DhTG IW/L IW/L IW/L tUG/L 

- ASSR1 ASZM) A S t I )  ASSE)  
(010801 10109Dl (011301 (01145) 

N3TRO- 
m. 

NITRATE 
01s- M A -  

SOLVED mSE 
STATION NUKBER DATE tMG/G IUG/L 

AS NO31 AS PIN1 
(71851) (71883) 

SEDI- 
MENT. 

sml- DIS- 
HmT* CHARGE, 
SUS- SUS- 
PENDED PENDED 
!MG/b) (T/DAYJ 

(80154) (801551 

SPE- 
CIFIC 
CMd- 

Rum- 
mCE 

LAB 
tUS/Wl 
1900951 

POTAS- 
DRAXN- SIUM 40 
AGE DIS- 
AREA SOLVED 
rsa. [PCIIL 
MI.1 AS K401 

(81024) t 820681 


