science rcrr a changing world

USGS Washlngton Water SClence Center

Groundwater Water Quality in Pierce and
Thurston Counties

April 20, 2011
Pierce County Environmental
Health Indicators - Tacoma, WA



science for a changing world

Today’s Themes

* National Water Quality Assessment
(NAWQA) Program

* Nutrients in urban groundwater

* Volatile organic carbon compounds In
urban groundwater

Gilliom et al., 2001, The National Water-Quality Assessment Program-
Entering a new decade of investigations.
USGS Fact Sheet 071-01, 6 p.
http://water.usgs.gov/pubs/FS/fs-071-01/pdf/fsO7101.pdf
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Environmental framework

ANTHROPOGENIC FACTORS
— Population
— Water Use
— Land use and management practices

— Environmental releases
 Point
* Non point
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Land Use Drlves the National Deslg:n' Process
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NATIONAL WATER-QUALITY ASSESSMENT PROGRAM
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Groundwater Activities

* Analysis of existing data

 Regional sampling (SUS)

« Targeted sampling (LUS)

* Geohydrologic and geochemical
Investigations (FP)

 Long-term monitoring
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EXPLANATION
UR-01  Well identification number

Homes within a 500 meter radius of well

@  Mostly sewered (more than 70 percent of residential areas)
4 Mostly unsewered (more than 70 percent of residential areas)
0O  Mixed sewered and unsewered
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UR-12 LIP TREND Well



Nutrients
IN
Groundwater

Provisional data available at NWISweb:
Contact John Clemens at for assistance in retrieving
water quality data.


http://nwis.waterdata.usgs.gov/wa/nwis/qwdata
mailto:jclemens@usgs.gov
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Phospha

Orthophosphate, as P (mg/L) in 5 Urban Wells and 1 control well
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Dissolved nitrate, as N (mg/L)
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Nitrate concentratlons Versus dep'thl to water
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Ebbert et a|_’ 2000’ Median value for 22 samples

Water quality in the

Puget Sound Basin,

Washington and 0 Drirking Water Standard
British Columbia,

1996-98. |

USGS Circular 1216,

31 p.

5 Median value for 27 samples

IMedian value for 30 samples

Mixed land use Residential Agricultural

http://pubs.usgs.gov/circ/circ1216/#pdf
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Contaminant Hydrology

Chlorinated Volatile Organic
Compounds (CVOCSs) in Groundwater

Zogorski et al., 2006. Volatile Organic Compounds inthe Nation’s Ground
Water andDrinking-Water Supply Wells.

Provisional data available at NWISweb:
Contact John Clemens at for assistance in retrieving
water quality data in the State of Washington.


http://pubs.usgs.gov/circ/circ1292/pdf/circular1292.pdf
http://nwis.waterdata.usgs.gov/wa/nwis/qwdata
mailto:jclemens@usgs.gov
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Chlorinated Solvents and Gasollne Compounds

Maximum
Frequency of Estimated
Concentrations (ug/L) Detection of Concentration
Estimated Values (ug/L) Well(s) Found
Chlorinated Solvents (Percentage)
Tetrachloroethene 19 0.027 UR-32, UR-24
Vinyl chloride 0
Trichloroethene 3 0.012 UR-32
cis-1,2-Dichloroethene 0
trans-1,2-Dichloroethene 0
1,1,1-Trichloroethane 0.15 at UR-04A 7 0.02 UR-32
1,1-Dichloroethane 0
Chloroethane 0
1,1-Dichloroethene 0
Bromodichloromethane 8 0.088 UR-32
BTE(X)
Toluene 3 0.07 UR-35B, UR-12
Benzene 0
Ethylbenzene 3 0.01 UR-35B, UR-12
Carbon Disulfide 2 0.05 UR-35B

Provisional Data



Connecting Groundwater
Flow Models

to

Water Quality
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Chambers-Clover Creek

Gaining/losing reaches

_—\:‘ ‘: "

FIERCE  COUNTY %

7 streamflow gaging stations
44 synoptic streamflow msmt.
sites (Sept 2007 and July 08)

123 3[1] 1 ﬂﬂ‘ USGS streamflow-gaging

[ LR )

1.0 station and No. — Synoptic measurements
also taken at each station. Discharge, e
in cubic feet per second. = =]
September 2007 = /i

Tuly 2008
12251 IME‘ Synoptic streamflow site

179 \_ﬂll[l No. — Discharge, in cubic feet per second
-\; September 2007
J'll].}' 2008 ' ml EXFLANATION
——— Boundary of rindy sres
R e
——— Eoundary al waie-bedps arca [ o

LY
. o hepr ol e R

LL]

- E%‘”“:,;-;"‘::‘“‘““"‘ / {
Source: Savoca and others, 2010, USGS " b N __{5 >

Scientific Investigations Report 2010-5055 o A . 2 AT~ }l{ &'t \‘,\,\1\ :




ZUSGS

science for a changing world

Groundwater Flow Model Appl|c1at|ons
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Water Quallty Issues and GW Modellng

« Numerical flow models provide the physical
basis for water quality models

- GW Flow (rates and direction)
- GW/SW interaction
- Drainage networks (sewers, storm water, etc.)
- Particle tracking
« Water Quality Models
- Fate and Transport (Reactivity and Gradient)
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Measuring hydraulic

- Measuring discharge rate
gradients (manometer) 9 g

(seepage meters)




Thank You

NAWQA Program:
http://water.usgs.gov/nawga/

USGS Washington Water Science Center:
http://wa.water.usgs.gov/

USGS:
http://www.usgs.gov
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