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Figure 15. Aecharge to valley-fill
aquiters is from multiple sources,
and, during periods of normal
precipitation. is adequate to
maintain aguiter water levels above
those of streams (A); walar moves
from the aquiter to the stream.
During droughts, discharge by
seepage to adjacent bedrock.
evapatranspiration, and withdraw als
from wells, coupled with a decrease
in recharge, can lower aquifer water
levels until flow is reversed and
water moves from the stream to the
aquiler (B).

Modified from Rosenshein, J.5., 1988,
Fegion 18. Alluvial valleys. in Back.
William, Fasenshein, J.5.. and Seaber, PR,
wds., Hydrogealogy: Geclogical Socisty of
Amarics, The Gaclogy of North Amaric, v
0-2. 9. 165-175.
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Aquifers of the Unites States

Ground Water Use
in the United States

+ 25% of all water used
+ Supplies 50% of the population

+ Supplies 95% of the drinking water
needs of rural populations

+ 75% of public water systems rely on
ground water

http://maven.gtri.gatech.edu/ward/slide12.html

Ground Water Use
in the United States

Oth: Drinking Water

14%
‘ Industry 14%

Irrigation §
69% \

Aquifer Abuses

Contamination and Depletion

Agriculturl water withdrowals as o percentose
of total renewable water resources (1598)

Contamination:;

Point source and non-point source




Ground Water Contamination in the US
Magnitude / Cost of the Problem

Est. 33,000 to 400,000 total sites
1,400 Superfund sites
1,700 RCRA sites
TCE #1 and PCE #3 contaminants at NPL sites

Est. $0.5 to $1 Trillion cleanup cost

VOC Contamination of Ground Water

Estimated 7% of U.S. ground water supplies contain
more than 0.2 pg/L VOCs

Drinking water for 35-50 million potentially affected

Urban areas
= 47% of wells had at least 1 VOC present
* 29% had 2 or more VOCs present

Most frequently detected VOCs
+ Trichloroethylene * MTBE
* Tetrachloroethylene * Chloroform

Sites/Facilities to be Cleaned up
in the United States

Program Approximate Number
Superfund 1,500 - 2,100
RCRA Corrective Action 1,500 - 3,500
Underground Storage Tanks 295,000
Dept. of Defense (DOD) 7,300 (1,800 installations)
Dept. of Energy (DOE) 4,000 (110 installations)
Other Federal Agencies 350
States 19,000*

s needing some further investigation that might lead to cleanup

National Priorities List For Superfund Sites

d . Othey areas iy Regrond .. other areus inRegion
* o B - Gaam | [ Pusrte Rica
T ® American Samoa | | Virgin hslsnds
5 »  Trual Terones_|
2 ® Coanm s #alih of he Northern Marana islasds |

http://www.epa.gov/superfund/sites/npl/npl.htm

The 25 Most Frequently Detected
Ground Water Contaminants at
Hazardous Waste Sites

loroethylens

chloroethylens

Methylene chloride . 1,2-Dichloroethane
. Ethylbenzene

. 1,1, 1-Trichloroethane
. Di2-ethylhexylphthalate
. Chloroform 4. Kylenes
. 1,)-Dichloroathans 5. Phenol
3. 12-Dichloroethene

Source and Dissolved Plume

Contaminant Entry
Locations

.

Dissolved Plume Zone
Source Zone Plume advances
(contains residualNAPLs towards receptors
NAPL pools, andfor metal (wells, streams,
precipitates) wetlands)
Ground Water Flow
_—_—




Welcome to New Jersey:
Home of the first EPA superfund site!

Geology of New Jersey

Aquiters and €onfining Units
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Ground Water Usage
New Jersey Aquifer

EXPLANATION

Use of Bres b grmsad-mates =ithdranahs
wring 1955, In paree

\

\ 44 percant
-~

~— -

Total withdrawals
320 million gallons per day

Water Quality New Jersey Aquifer

Mitrate + Iron
1.2 percont

Sadium « Potagsium

11.1 percent
Values in percent of median major ion
ation, in per liter

Bicarbonate-type water constituents

EPA Superfund Sites of New Jersey

Map Key: & Propased: 3 & Final: 113 m Dieloted: 21

Roebling

* marble is a form of limestone

THE CPRIGINAL ROEBLING WIRE MILL, 1545




John Roebling
1806-1869

Bridge Builder
X [

Home of The 1st Superfund Site

Roebling, New Jersey
o R

New Jersey (fTielals Call on EPA te Resume Cleanup at Roehling Superfund Site

(o101} Florence - o Protection (DEP) € ioner Bradley M. €  folned
Senator Jon 8. Coreise, Floresor Township Mayor Michael J. Muchowsdd and NJPIRG Campaign Direchor Do O Malley
v uf thee fewmer Rasrlington Comnty steel pilast

= site v call for resnmed

where remedial woek has stopped.

Bergen County, New Jersey
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CURCIO SCRAP

METAL, INC.
NEW JERSEY
EPA D8 LOOTITITSM

MAYWOOD
CHEMICAL
COMPANY s
NEW JERSEY .

EPA IDN RIDSSOSZ0TED

LODI MUNICIPAL  »

WELL
NEW JERSEY

EPA 108 NICOSIPESI01

INDUSTRIAL »

LATEX CORP,

NEW JERSEY
EPA IDE NIDW1 178411

QUANTA
RESOURCES CORP. ,
NEW JERSEY

EPA IDE NIDOD0E06442

UNIVERSAL OIL

6 pPRODUCTS
NEW JERSEY
EPA N0 SO00 1005104
SCENTFE

7 CHEMICAL .
PROCESSING
NEW JERSEY
T U

g VENTRON/
VELSICOL N
NEW JERSEY
EPA ID# NJDSSO529879

9 WITCO CHEMICAL
CORP. »
(GAKLAND PLANT)
NEW JERSEY
EPA D8 NJDO4SESIN5E

10 FAIR LAWN N
WELL FIELD

Curcio Scrap Metal #1

Maywood Chemical Co. #2
Lodi Municipal Well #3

Industrial Latex Corp. #4
Quanta Resources Corp. #5




Witco Chemical Corp #6

Fairlawn Well Field #7

Ventron/Velsicol #8

Scientific Chemical
Processing #9

Universal Oil
Products #10

FAIR LAWN »
WELL FIELD :

NEW JERSEY
EPA 1D# NJD980654107

Threats and Contami t
VOCs were detected in the groundwater from the three municipal wells. The threat due 1o
exposire to the has been reduced, since aw
strippers are currently treating from the icipal wells prior

to distribution 1o the residents,

Cleanup Approach

This site is being addressed in two stages: imediate actions and a long-term remedial action. The
immediate action of wellhead treatment has addressed the nnmicipal well comtamination. while the
long-tevm action will focus on the entire d <leanup and lling potential sources of
contamination.

Response Action Status

' I diate A In 1984, the p P parties (PRPs). Fisher
Scientific Company and Sandvik, Inc., removed comtaminated soil from a portion of their
property. In 1987, the Borough of Fair Lawn installed air strippers to treat the
contaminated wells. The PRPs later reimbursed the Borough for the installation of the air strippers
and provided funding for fature operation and maintenance activities.

Cleanup Progress %

The imanediate actions described above have greatly reduced the potential for exposure 10
contaminated groundwater and soil at the Fair Lawn Well Field site while further investigations are
taking place. The impacted public supply wells are currently being treated to remove contaminants
and to ensure that the public is provided with a safe drinking water supply. The air stripper located at
the land Well Field is inuing 1o treat approxi Iy 0.2 million gallons per day of
contaminated groundwater.




NJ Drought Hotline: 1-800-4-1TS-DRY

Outside New Jersey Please Call: 16006130560

Drought Resources

* frequently asked questions

* drought status & indicators jepdaea 2404

* drought regions in New Jersey

* ask NJOEP your drought question

¥ you can make a difference: ideas for saving water
* additional drought links

* hardship exemption form

* declared drought status in neighboring areas

Current Events

* public information sessions
* current drought restrictions
* current rainfail statistics

* current reservolr levels

¥ news reloases

* administrative orders

Drought Regions

click an area for more status information

The Ogallala Aquifer

HYDRAULS FOR HIGH PLAING AQUIFER
S BT DT
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"All parts of Kansas grow good corn
but in wheat Kansas can beat the world."

Topeka Daily Capital, 1888.

Kansas Wheat Farmers

Circa 1930




Kansas Wheat Farm Adventures
Ever wonder what life is like on a farm? These farm
families kept diaries to help you find out what its like to
live and work on Kansas farms. Check out their daily
entries and photos to learn mare.
Stoskopf Family
r nye
HMay 1996 Update

Ehmke Family

1 it -
Harvest 20008
Hixon Family

L i i

Clanten Family
Wheat Harvast & Fall Planting - 1998

Contact any of the families at wackywheat@holsington.com

Ground Water Management Districts

1988

Land Use Change
Western Kansas

National Priorities List For Superfund Sites

= Guam = Pusrie Rico
& Amarican Samoa = irgin falanids
® Trutl Terraares |
® Conmm o #alth of the Northern Masana islasds |

http://www.epa.gov/superfund/sites/npl/npl.htm

EPA Superfund Sites: Kansas
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"Whiskey is for drinking and water is for fighting"

‘Water from 22 percent of the wells sampled in Kansas had dissolved solids concentrations greater
than the U.S. Environmental Protection Agency (USEPA) Secondary Maximum Contaminant Level
of 500 milligrams per liter for drinking water; dissolved solids in water from 2 of the 46 wells
exceeded 1,000 milligrams per liter. Water from 9 percent of the wells had nitrate concentrations
greater than the 10- i per-liter USEPA Ci i Level

(a primary drinking-water standard); 76 percent of the wells had nitrate concentrations greater than
2.0 milligrams per liter, which indicates potential enrichment from land-use activities. Concentrations
of trace elements exceeded water-quality standards in water from only two wells. Concentrations of
arsenic and manganese exceeded standards in one sample each from these two wells.

http://webserver.cr.usgs.gov/nawga/hpgw/meetings/POPE2.html

EPA Region 7
Colby

Thomas County

ACE SERVICE
KANSAS :
EPA ID# KSD046746731 Count

Other Names:

5

TE DESCRIPTION

The 2 1/2-acre Ace Services site is a former chrome plating facility where chrome plating was applied
to farm implement parts. The facility operated from 1969 to 1989, and was permanently closed m early
1990, From 1969 1o 1975, chrome plating wastewater generated during operations at the Ace Services
facility was discharged directly to the ground surface immediately west of the wnnamed tributary to
Praine Dog Creck. A local citizen filed a complaimt with the Fansas [ of Health and
Environment (KDHE) in carly 1971 KDHE and EPA collected wastewater samples m 1971 and 1972
that showed the presence of chromnm. In 1974 and 1975, concrete retention vats were instalked at the

present at the sie. Ground water from the Ogallala Adquifer is the sole source of mumacipal and private
drmking water in and around Colby. The Colby public water supply well No. 8 is located one-fifth of a
mile from the site. This well was closed by KDHE in 1980 due 1o chromiam concentrations measunng
above Federal drinking water standands, Approximately 6,180 people are camrently served by seven

[THREATS AND CONTAMINANTS ]

Soiks and shadge in the lagoon area were contaminated with chromism prios o removal
by Ace Services, KDHE and EPA_ Surface wastewater was also contamimated with
chromium prior to reatment and disposal by KDHE and EPA. The ground waser in the
Opallals Acquifir is contamirsated with chrensam. bihalation exposire 1o lead and
cheominen V1 in indoor air within on-site baildings and ingesting contanmnated ground
water e the primary threats s the pullic.

[ENVIRONMENTAL PROGRESS

Remowving containers of hazardous waste and removing and stabilizing contanunated soils,
shudges, dust, and buildings, and meating contaminated wastewater reduced threats at the Ace Service
site while mvestigations into grounsd water contamination were conducted. Remedial design for the
ground water remedy is currently completed and construction on the ground water treatment system has
Just begun

10



WRIGHT GROUND WATER E_W}ge,si-m 7
CONTAMINATION ity: Wright

County: Ford County

KANSAS Other Names:
EPA ID# K5D9849585929

:'I'IIRE:\ 'S AND CONTAMINANTS

Groundwater is contaminated with pesticides, heavy metals, and VOCs inchuding
benzene, b lichl and earbon Nloride. There are no bodies of
water located within 2 miles of the site and it is unlikely that the hazardous
anbatances in the groundwater would be released into the air or soil

CLEANUP APPROACH

Response Action Statas

E

Sibe Facts: A won-time eritical removal, completed in 1997, provided a manicipal water
system for the residents of Wiaght.

Studies: Entire Site: A full-scale imvestigation into the natare and extent of
groundwater contamination has been comgleted. A final cleanup remedy is being
selected 10 address long-term cleanup goals.

ENVIRONMENTAL PROGRESS

% The provision of bottle water and whole-house filter systems has reduced the risk of
groundwater contamination to residents affected by the Wright Ground Water Comtamination site
while investigations are being planmed

Agrochemicals

Pesticides Herbicides Fertilizers
2,45T Atrazine mj:ﬂ.mm
endrin Cyanazine Aurenanium Phaspha (N)
aldrin Prometon Amenanium Photphat P20S)
paraquat Simazine Amenonium Sulphats
Ammon i)
chiordane Acetochlor Bamy gl
lindane Alachlor Calcium Ammaonium Narsie
Calcium Cyanamiss
DDT Metolachlor aei et
campachlor Compli Farbizar (K30}

Caoncent Superphosphate
CRUDE FERTRTERS -271e
CRUDE FERTILIZERS 271>
Phosphate Ferbiizers

chlordimeform
ethylene dibromide
DBCP

dieldrin Phaspharic Acid

ethyl parathion m:::::';:“

pentachlorophenol Single SupemAosphate
Sodium Niate

National Water Quality Assessment Study

oA
-
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Clean Water Act

Originally enacted under the administration of Gerald Ford in 1977
and amended under the administration of George W. Bush in 2002

Activities Exempt under the Clean Water Act, Sectien 404{1):

hlished (ongaing) faming, mnching, snd formstry aclivilies

Cultivating

Harvesting food, fiber, and forest products

Minoe drainge

Upland soil and waler consenvation praclices

Maintenance (but not construction) of drainage ditches

Consirection and maintenance of imigation ditches.

Constnsction and maintenance of fam or stock ponds

Constnstion and mantenance of fm and foms! mads, in sccordance with best management praclic
= Maintenance of structures, such as dams, dikes, and levees

See: http://www.epa.gov/regions/water/cwa.htm

Herbicide:
Atrazine nunic_m-m- on Corn Crops .
by State, 2001 Atrazine Usage: 2001
State Pounds of Atrazine

CO, GA, KY, Batwean 166,000
HNC. ND, NY, and 1,915,000

4. 35, TX. w1 [CHz5 1 aCHRH ] cl
=
ML MO, MN | Between 1,915,000 \“/ T
and 3,664,000
M M
kS, OH Bietween 3,864,000 =
and 5,413,000
NE Between 5,413,000 HNCH2CH
and 7,162,000
W IN Between 7,162,000
and 8,911,000
n Between 12,409,000
and 14.158,000

Mo data of very little data:

AL. AR, AZ, GA. CT, DC, DE.FL. D,
LA MA. MO, ME, MS, MT_ NH, NJ,
NM, NV, OK, OR, Ri, SC, TN, VA, VT,

EXPLAMATION

Concentration Use, in pounds actihe ingredient
in micrograms per liter  appled annually per acra of

& Mot detected harvested cropland and pasture

©0.003 - 0.030 in county

0035084 O Mo estimated use

o =016
— NAWGA study-nit boundary

WA WY, WY
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EXPLANATION
10 ' @ aramne @ afrazine A alachior
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DEEPER
DEPTH SHALLOW GROUNID WATER AQUIFERS active Ingredient per year
EXPLANATION
Atrazine in Drinking Water = NMAWGQA - Shallow aw (agric)
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— NAWQA - Drinking-weater aquiters
— MWPS
T ® Previous studies
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Syngenta's Workers Sue

A number of workers at the St.
Gabriel facility have sued EARERTTES o=
Syngenta, alleging that Arch. Baviows. Comtem. Toeicil. 30, 251207 (1997 Environmental
working in an atrazine-laced CM#M
environment caused them to ::”:_“wﬂm_ﬂtﬂ:
develop prostate cancer. Their .
claims are remarkable. One

worker says that he "worked . . §
‘eyeball’ deep in the powder Chronic Toxicity of Atrazine to Sago Pondweed at a Range of Salinities:

[atrazine]" and recalls Implications for Criteria Development and Ecological Risk
instances of employees
“eating meals . . . in areas
covered with atrazine dust.”
Another worker recalls his
supervisors telling him that
“atrazine could be eaten
without any adverse health
effects.”

LW, Hall. Jr.' B D. Anderson. ' M. 5. Ailstock’

http://www.nrdc.org/health/pesticides/natrazine.asp




Effects of Atrazine* on Frog Development

6
[CH5) pCHNH \_]/N “ﬁ" cl
|
NN
4
HNCHCH

Testosterone (Ng/ml)
N

. Control  Atrazine-  Control
Males treated Females

Males *endocrine disrupter

m NATURAL RESOURCES DEFENSE COUNC

Pt ey B B

[CHs 1 o GHIH .-

Time to Take Action \||/ u
N\.\I-'f

NRDC is calling on the EPA to ban HNCHACH,

atrazine from the market. The agency's
current atrazine assessment is
significantly flawed, understating risks
from exposure. And the deal the agency
appears to have cut with Syngenta will
make matters worse, not better.

.- Effect - plumes of
pollution migrate
to sites of
drawdown

Changd in Feat (Pre-Dovelopment 1o 1999) .
[ Over-150 [ -25 10 -49
) -10010 148 [_] 00 .24 *
B -50t0-99 [ Fositva Change
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Drawdown of the Ogallala Aquifer

EXPLANATION Drwindling water supplies shape future of farming in western Kansas

[T oems Octaber 5091
[ twbisba L1 Wiaker News Olive

SHARDN SPRINGS, Kan, - A1 age 82, 8 Mai was okd crough o Selp move imigation e o the famly famm near Sharon Springs. That was hack i
1945, whe i £achr sk ot e e ight i scadheast W allace C oanry

They delled dow mearty |4 foes o taps o the Orpallals A guiler, the bomors of which resched 10 feet below the Kansas prairie.

Niorw 84, Maai rwns fhat obd wase right. et the water tabie Ras droppod 0 1 74 fors a the famaly Bomestoad

o SR R

Last yrear abons, waskr 1w . ayean = roval fammang. Mis
cightion will s their fickds

Mo et 0 Pgaee, ) O, Lmonard, K B, and Woll, We shat diwa e well became of the £t we know we e keep prassping a5 have watcr ket over for drisking cventaally.” he saad “Wi have dose i
L 190, Mydro by of e Graal Pair squifer tyiten iy e ”
" Color wajacert us.

e ]
ical Sor oy Prcfnssional Pages 1418-8, 80 p

Figure 56, Rates of withdrawal of freshwater from
1he aguiler system in Kansas and Nebraska
increased greally duing the 19605 and the 1370°
‘Withdrawals in Kansas were much greater than
those in Nebraska during these two decades,

Crop Progress Reports

EAT FIELD

it Shrayer
Emtension Crops Specialist

By ExtSREEn Crogs Speaalis um Shiayer

U.S. Drought Monitor Vet
< 2= ‘.’

The Crop Progress Reports from Kansas Agricultural Statistics
Will Only Be Issued Monthly During the Winter

Topsoil Moisture Still 55 percent Short to Very Short
Monday, February 2, 2004

i WheatOnline.com
P Tie Home Fage of the Read More AbOUt It

Kansas Association of Wieal Growers

From The Western Kansas Wheat References:
Field

v ity and

igh Plsins Aguifier. 18801994 118, Crological Survey.
f wter rights. Topeka, KS- Kasas Diviaon of Water

By Vance Ehmke * Kamsa Deparsac of Aprcubare. () Kansas hondb

A Wheat Producer Farming Near Healy, Kansas Kamas Watcr Office, {1994), Ka
And a KAWG Past President
Snow is Good News

K5 Kamias Division of Water Resources.

Chugier
Tigation Mansgement Series). Manhaman, KS:

jeopardy. Lawrence, KS: Usiversity Press of Kansas
Mamsonal Geographic, S-115.

February 5, 2004

1t has been some time since I've written because I have gotten very tired of writing only bad news. So 1
vowed I wouldn't write again until we had some good news to report. Finally, we have some good news.

‘Over the past four to five days, we have gotten two snowstorms with 3 and 5 inches of snow. Hopefully
this will keep us alive and in the game a little longer.




Other Sources of Ground-water Information
Scientific Organizations and Agencies

« US Environmental Protection Agency (EPA) || Office of Water -
American Geophysical Union (AGU)

American Water Resources Association (AWRA) Ap p e n d I X

American Water Works Association(AWWA)

Association of American State Geologists

Geological Society of America (GSA)

National Ground Water Association (NGWA)

Other USGS links and other science organizations and agencies

The Groundwater Foundation

Conservation Technology Information Center (CTIC) || Know Your Watershed

http://water.usgs.gov/ogw/other.html

Irrigation water use per country In the year 2000 Water
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