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Presentation Outline
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Water Resources Monitoring
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– Surface water
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Web Pages
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Water Resources Evaluation 
Project Review

Ongoing project 
(2004-2010)
Island-wide  
water resources 
characterization
VMI Sole Source
– All water used on 

island comes 
from ppt.
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WRE Project Review con’t
Monitoring water resources
Develop modeling tool to assess 
possible future scenarios
Multiple phases
Cooperation/coordination between 
county, state, island residents
Funded by VMI Rural Drainage 
Program (RDP) fees
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Water Resource Monitoring
Precipitation
– 2 historic sites
– 5 ppt sites 

• Map next slide
– 1 site upgrade to a ”full” meteorological station

• precipitation, air temperature, wind speed, wind direction, 
solar radiation, and  % cloud cover

Important for GW recharge 
estimates
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Precipitation
Stations 

5 – Precipitation  (blue)

precipitation totals for each site
2006 Water year (Oct-Sep)
2007 WY (Oct-Dec)
2007 WY totals

46.78 in/yr
28.80 in

54.0 in/yr
Weather station

44.11in/yr
33.93 in
61.6 in/yr

45.93 in/yr   27.25 in  54.2 in/yr

43.68 in/yr
26.17 in
50.6 in/yr

35.81
in/yr
~22 in
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VMI Rainfall Contours

OLD

NEW
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Surface Water Monitoring
Stream Gaging
– 2 historic sites
– 5 continuous gage sites 

• Map next slide
– 20 + sites Island-wide

• Measured 2 to 3 annually
• Baseflow
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Stream 
Gauging 

Blue = Stream Gage sites 
(5)
Shinglemill,
Green Valley, 
Tahlequah, 
Fisher, 
Judd

Red = Baseflow measurements
(22)
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Stream Gaging – 2 baseflow sites
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Surface Water Monitoring
Stream Water Quality
– Short term assessment (2007)
– Data gap in the Water Resources of VMI 
– 7 sites

• Monthly sampling
• 12 sites

– Parameters 
• N+N, NH3+, Total N, Alk, Ortho/Total P, EC, FC, 

TSS and field parameters (pH, DO, Cond)
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VMI WRE
Stream WQ
Stations

7 – Stream WQ (red)

Shinglemill, 
Christensen, 
Tahlequah, 
Fisher, 
Judd, 
Mileta, 
Gorsuch
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GW Monitoring – Water Quality
Annual monitoring for Environmental Indicators
– 20 sites (long term sites)
– Nitrate, chloride, arsenic

Organic chemicals (2005)
– Cl-pest, OP-pest, Cl-herbs, EDC
– No detected organics except bis(2-

ethylhexyl)adipate [lab contamination]
Arsenic Speciation (2006/07)
– 18 sites

Dedicated Sampling set-ups in MW
– Alk, TDS, Cl, F, Si, P, Nitrate, SO4, metals
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GW Water 
Quality Sites 

20 long term sites
(circles)

6 Monitoring Wells
(triangles)

10 Special WQ sites
(squares)
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Arsenic 
Sampling 
Sites

As = 6.1 µg/L
As(III) – 1%
As(V) – 99%

As = 3.3 µg/L
As(III) – 55%
As(V) – 45% As = 18.3 µg/L

As(III) – 87%
As(V) – 13%

As = 13.0 µg/L
As(III) – 99%
As(V) – 1%

As = 4.8 µg/L
As(III) – 89%
As(V) – 11%

As = 5.3 µg/L
As(III) – 113%
As(V) – >1%

As = 1.9 µg/L
As(III) – 90%
As(V) – 10%

As = 43.1 µg/L
As(III) – 84%
As(V) – 16%

As = 1.4 µg/L
As(III) – 18%
As(V) – 82%

As = 1.9 µg/L
As(III) – 5%
As(V) – 95%

As = 1.2 µg/L
As(III) – 9%
As(V) – 91%

As = 0.7 µg/L
As(III) – 1%
As(V) – 99%

As = 1.7 µg/L
As(III) – 7%
As(V) – 93%

As = 5.7 µg/L
As(III) – 70%
As(V) – 30%
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GW Monitoring - Water Quantity 
Island-wide water level survey
– 24 sites
– Twice annually

Continuous water levels
– 6 Monitoring wells sites
– Leveloggers

Volunteer water level sites
– 8 locations (5 since 2001)
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GW WL Sites
24 survey sites
(circles)

6 Monitoring Wells
(triangles)

8 Volunteers WL 
sites
(squares)
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Volunteer water level sites
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Monitoring Well 
Sites

5 areas
6 wells (brown)

5 - 2” wells
1 - 6” well

Depths between 
155’ to 242’.
4 new wells (blue)

– Nov/Dec
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Wells on VMI 

Group A Sources = Red Squares

(53)

Group B PWS = Pink Squares

(137)

Exempt wells = Blue Circles

(884)
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Exempt Well Metering - July 2007

522.4213298016-Jul

547.7844600712-Jul

142.14766805-Jun

632.330244501-Jul

18.228285017-Jul

90.61131024012-Jul

117.830178942-Jul

435.9293091029-Jun

GPD# of daysmeterdate

July

Range of GPD (gallons per day) for
18.2 to 632.3  (avg. 337.8)

881.473298016-Jul

342.914268109-Jul

680.072201025-Jun

485.061725018-Jun

464.0151434012-Jun

296.05738028-May

268.513590023-May

234.010241010-May

GPD# daysmeterdate

~Weekly readings of 1 site
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Exempt Well Metering con’t
Range of averaged daily usage from April – September 

18.2 to 815.9 GPD (gallons per day) 

May Jun July Aug Sept

S1
S2

S3
0

100

200
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900

Avg GPD

Months

Monthly
Averages:

May: 122.8
June: 232.1
July: 337.8
Aug: 326.3
Sept: 231.6
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Modeling
Phase I   Groundwater
– Island-wide Steady-state
– DONE 

Phase II   Surface water - Groundwater
– Mike-SHE 
– Kyle’s talk 

Phase III   Refined Integrated SW-GW
– Areas of concern focus
– Contaminant transport 
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----5%3%Springs

----5%5%Wells

62%80%27%12%Streams

38%20%63%80%Puget sound

outflows

20960610716455recharge 
(gpm)

GWMPCarrMike-
SheWRE

Water Balance - comparison

Adapted from VMI WRE Phase I GW Model Report Table 4-2
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http://dnr.metrokc.gov/groundwater
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Interactive web page/database
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