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Outline of findings regarding potential for contamination of local wells from South Pond:
I. Potential Human-Introduced Contaminants in Urban Stormwater Runoff in Anchorage:

e pesticides, herbicides, trace metals, vehicle fluids, de-icing chemicals, sediment, and pet
waste (fecal coliform bacteria) (Anchorage Waterways Council, 2014).

I1. Size Terminology

e 1000 millimeters = 1 meter
1000 microns = 1 millimeter
Silt is defined as particles ranging in size between 4 and 62-74 microns.
Viruses are less than 0.2 microns and bacteria are 0.4 to 2.5 microns in size.
A playing card is about 300 microns thick (0.3 mm)
Coarse silt is at the limit of what the unaided eye can see.

I11. Literature Review

Numerous studies have shown that particulate material can travel through aquifers.

e USGS study in Wyoming (Spangler and Susong, 2006):
o shows silty water emanating from a spring
o fluorescein dye showed that groundwater flowed 1.45 miles to turn a spring-fed
pond green in one to two days at a velocity of about 8000 ft/day.

e Abundant research on the transport of viruses and bacteria through sand and gravel
aquifers document transport for hundreds of meters (more than 1000 feet) - see figure
below.
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Figure Below:

Transport distance of pathogens in different aquifer matrices. Average travel distances are
shown by red symbols. Data collected from the literature. (From Krauss and Griebler, 2011).

Fig 3: Tangport digtances of pathogensin different acuifer metrices The average traved distances are represented by red symbals Data aollected from the literature

® & =] @ o o0 @
S and graned acuafer
n v
3am 141 m
s ® BRaema
. \
Graved aquifer e areoe 0eS® © © Vinses
N B v B Polors
330m ¢ Aolaomssd moaphees
MEm
@
[ e @ o
Fractures beckock bt acquifer ® B . &
23BM o
1289 m
Y 10 100 1000 10000
Distance, log1o(m)

e These studies show that the transport of viruses and bacteria in sand and gravel aquifers
for hundreds of meters is well documented.

IV. Transport Processes

Chart shown below compares typical aquifer pore sizes with particulates of varying sizes. Fine
silt particles, although not shown in the chart, are similar in size to protozoa and are smaller than
pores in sand and gravel deposits with large pores by up to two orders of magnitude (factor of
100). Silt traveling through a large-pore sand and gravel aquifer could be compared to throwing
ping-pong balls through basketball hoops.
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Size range of pathogens compared to aquifer matrix characteristics (at the top are pore
size ranges of silt, sand and gravel) (from Krauss and Griebler, 2011).
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Resouroe: Adapted from Matthess and Rekdeger 1981.

V. South Pond-Area Key Findings

The Dodds well reported problems during late 1970s (Dodds and Dodds, 2003 - see
attached):

o Unusual pumping of sediment 2.5-3 weeks after digging into aquifer.

o Well cleared up until Westpark soil disturbance and major rainstorm of 2004.

o The Dodds well does not normally produce sediment - only when pond is turbid.

Kane et. al. (2008) study showed contamination of Dodds and other wells by tritium from
recent (subsequent to 1952) groundwater recharge from atmospheric sources.

TERRASAT INC. (2005) documented a 35-ft thickness of 50/50 mix of gravel/sand next
to South Pond (see KE-22 well log attached). At least some of these materials would be
expected to have "large pores" as shown above. Deposition of these materials by running
water could result in high horizontal permeability along former channel-ways.

Munk et al (2010) cross section (shown below) showed potential breach of confining
layer and aquifer connection to Dodds well (Well 6818). This stratigraphy has been
confirmed by current studies with additional test drilling and aquifer mapping.

Hydrostratigraphic cross section from Munk et al (2010):
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Controlled 24-hour aquifer test in 2016 at a well near WestPark Drive and Big Bend
Loop northeast of the pond at rates up to 400 gpm showed aquifers have hydraulic
connectivity up to 1500 feet away in four monitoring wells. The wells are located near
Lucy Street northwest of the pond, KE-22 located west of the pond, and off of West
Dimond southwest of the pond. Calculations using aquifer test and site data suggest
groundwater travel time estimates of up to 80 feet/day. This suggests that "2.5-3 weeks"
is plausible timeframe for transport from South Pond to Dodds well, a distance of
approximately 860 feet.

Transport of sediment from South Pond to Dodds well is concluded to be plausible as a
result of observed discrete sediment-producing events, favorable hydraulic gradients,
favorable aquifer materials, known groundwater transport processes, similar studies
elsewhere, and potential breach of aquifer confining layers in the vicinity of the South
Pond.

V1. Prior Studies

Munk et al (2004) did not find it plausible that the events described by Dodds and Dodds
(2003) were related to the South Pond and concluded that “the sediment in these wells
(the Dodds and Shantz wells) is likely mobilized in an annular space very near the well
opening"”. They further commented, however, that "no concerted effort to study the soil
and groundwater system in the Sand Lake area has been made. Therefore, many
guestions remain about the geology and hydrogeology of the area. This has a significant
impact on ideas regarding the protection of the aquifers at the proposed Kincaid Estates
Subdivision. ldeas about groundwater flow, chemical transport in the subsurface, and the
concentrations of those chemicals are all based on an unclear understanding of the
geologic and hydrogeologic system."
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In particular, Munk et al (2004) did not consider: 1) the 2004 sedimentation event (the
event happened after their report was written); 2) provided no explanation for the specific
timing of the appearance of sediment in wells only a few weeks after the pond became
turbid and not at other times; 3) did not consider the tritium findings from Kane et al
(2008); 4) did not consider the results of test well KE-22 (see attached), which had not
been drilled yet (it was drilled in 2005); and 5) did not consider the results of test drilling,
geophysical studies, and aquifer testing and mapping conducted during the current 2013-
2017 study. Thus, the findings of Munk et al (2004) relative to the potential
contamination of the Dodds well from the South Pond are concluded to be out of date by
not considering more recent substantive data and are not considered reliably useful or
definitive at the present time.

Kane et al (2008) described the hypothesis that turbid water in the South Pond was
flowing through the aquifer to the (Dodds) well and yielding the turbidity in the well and
concluded that "It is our strong opinion that this is not physically possible™.

Unfortunately, Kane et al (2008) did not correctly understand or identify the geological
stratigraphy of the site. They made no use or mention of the well log of KE-22 and
appear not to have used it in their analysis. The log of KE-22, penetrating a 35-foot
thickness of gravel and sand, is a key data point that defines the stratigraphic
relationships immediately downgradient of the pond (see Munk et al 2010, Figure 2) and
provides substantial evidence for the transport of silt-sized material through the aquifer.
For example, none of their hydrogeologic cross sections go through the pond.
Furthermore, Kane et al (2008) does not produce a plausible alternative that would
explain the observed historical facts. The Kane et al (2008) conclusion described above,
therefore, based on an incorrect hydrostratigraphic framework and overlooking the
potential for contaminant transport through a significant sand and gravel aquifer, is
concluded to be unreliable.

Munk et al (2010) prepared a hydrogeologic cross section through the South Pond and
concluded..."that the shallow and mid-depth aquifers (tapped by the Dodds and other
wells) appear to be susceptible to surface contamination and that efforts to avoid or
minimize future contamination of these aquifers are warranted.” This conclusion has
been confirmed and expanded upon by the current work.

VII. Conclusions

Munk et al (2004) and Kane et al (2008) do not present thorough hydrogeological
analyses compared to what is currently possible and their conclusions and opinions
regarding the potential transport of contaminants from the South Pond to local wells
should not be relied upon.

Transport of sediment from South Pond to Dodds well is concluded to be plausible as a
result of two observed and recorded sediment-producing events, favorable hydraulic
gradients, favorable aquifer materials, known groundwater transport processes, literature
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studies of particulate transport through aquifers elsewhere, and a likely breach of the
aquifer confining layers in the vicinity of the South Pond.

VIIl. References Cited

Anchorage Waterways Council, 2014, Chester Creek Watershed Plan (Draft), Prepared
for: The Municipal Planning Department and Watershed Management Services, Rev. 4,
September 2014 (accessed 8/16/17 at:
http://anchoragestormwater.com/Documents/Chester%20Watershed%20Plan%20Draft%203%20
9-27-14.pdf)

Dodds, Loren, and Betty Dodds, 2003, Notarized Affidavit, 2 pages, November 17, 2003.

Kane, D.L., Youcha, E. K., Billings, S.F., and Gieck, R.E., 2008. Flow Patterns and
Chemistry of Groundwater Aquifers in Southwest Anchorage, Alaska. Report No.
INEwerc08.03 Water & Environmental Research Center, Institute of Northern Engineering,
UAF, 97p.

Krauss, Stephen and Christian Griebler, 2011, Pathogenic Microorganisms and Viruses
in Groundwater, acatech Materialien Nr. 6, Minchen 2011 (website address accessed 8/15/17:
/lwww.acatech.de/fileadmin/user_upload/Baumstruktur_nach_Website/Acatech/root/de/Publikati
onen/Materialienbaende/acatech_Materialband_Nr6_WEB.pdf)

Matthess, G., and Pekdeger, A., 1981, Concepts of a survival and transport model of
pathogenic bacteria and viruses in groundwater. Sci Total Environ 21: 149-159.

Munk, L.A., Metheny, M., and Schnabel, W.E., 2004. Review of Geologic and
Hydrogeologic Studies Related to the Proposed Kincaid Estates Subdivision, Anchorage, Alaska.
University of Alaska Department of Geological Sciences and School of Engineering. Submitted
to the State of Alaska. 111p.

Munk L. A., J. A. Munter, and B. A. Willems, 2010. Sand Lake Area Groundwater:
Geochemistry and Aquifer Connectivity: A report to Anchorage Waterways Council, University
of Alaska Department of Geological Sciences.

Spangler, Lawrence E. and David D. Susong, 2006, Use of Dye Tracing to Determine
Ground-Water Movement to Mammoth Crystal Springs, Sylvan Pass Area, Yellowstone
National Park, Wyoming. U. S. Geological Survey Scientific Investigations Report 2006-5126

TERRASAT, Inc., 2005, Letter to Dan Roth, Municipality of Anchorage, Re: WestPark
Subdivision Monitoring Well Results for KE-21, KE-22 and the Southern Pond, December 12,
2005, 1 page plus attachments.

Attachments: KE-22 Well log
Dodds and Dodds (2003) affidavit

Page 6 of 9



J. A. MUNTER CONSULTING, INC.

BORING /WELL / TEST PIT LOG KINCAID ESTATES KE-22 AND 23.GPJ TERRASAT.GDT 12/6/05

LOCATION SKETCH MAP
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WELL NUVBER l WELL CONSTRUCTION LOG
KE-22

PROJECT NUMBER / NAME LOCATION

20104A / Kincaid Estates Sand Lake Gravel Pit

CLIENT DATE DRILLED

White Raven Development Inc. | 6/16/05 - 6/17/05 Anchorage, Alaska

DRILLING COMPANY / METHOD LOGGED BY
MW Drilling / Air Rotary Jessica Blackledge
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STATE OF ALASKA
{  MUNICIPAUTY OF ANCHORAGE

We, Loren ang Betty Dodds, residing at 8703 Sommers Place, Anchornge, Alpaiay 99502,
belng duly $WOrm, stats a3 follows: '

We ware living on Sommers Place in the 197074 whea grave] MUNIng took place in the
Smdhkemvelpm Pdmwthjsﬁmemdduﬁngchisdmowmebwo{om L
‘ recollection the following events took place: »

1. May, 1966, We purchased 3 lots with a mobile home on Sommers Place, The » "
well oa the property way dug in 1965, % %
2. Summer 1967, Dave Dilley, Betty Dodds’s brother, bought fivo lots zdjoining :

4. 1972 We starteq building & 4 bedroom kome on our other Jot The new home
¥ connected to our wel|. We moved into our new home in Jenuagy, 1973,
Reatens moved into our mobile home,

3. Four families were bow getting their waier supply from our well. The weler was

bard with Jotg of Lron, but otherwie Where wes a0 cloudiness o igh levels
i i o8 With tae wate;,
3 6. In'the mid-1970's Mire Stephens, a Joca) cozlactor, discovered a voip of high

grade gravel in the 30uth wost comer of the pit. He kept dipging in this s upti) B "
uwmmxwu.&mu@mammmmmwmﬁ % -:3??

uati] be oreated the “pogq” which [s at the center of tiuy curreat sontronayy, I 3 J
2% -3 weeks wo bogan (o notice 2 iy, of sedinant in the (ojjers and hathiubs, At

Pt

Operations in the Pit and the cloudiness ead sedimentstion jy OUr Waler,

7. The pump (n beighbor Dan Shanyy's well solzed up end buniey oLl Thepump as
wall &8 the hot water heatsr hed 1o be reclaced.

8. Stepbens’ gravel mining permi: expired in Uic ful) end the dredging Goprad. Our
Water bogan w ¢lear Up, and within § 6 weely wes 1o longer cloudy,

9. lnme Ipring & now grave) mindag permit was applicd for. S

10. Loren Dodds &nd Russel| Baokhaus, enother neighbor, attendad & P}u:mng and %
Zoning Moeting to proteyt the issuance of thiy pemit. The Planning and Zoning A
Commission dcknowledged thet thers wos g relationship between oyr cloudy,

o water and the gravel mining and would notissue & penmit, ¢ -

I1. Stephens offered 10 Pt 8 fitering system op our well and wihon We.egresd 1o his
plaz, he was f33usd o permit Becauss of finascial problems and 10196 of the
equipaLllmt being lost, no mining ectivities ook placs ader e filter wes gt on
e well,
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