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Communication Record 
 
 
Conversation with:   Dan Roth 
 
Affiliation:  Municipality of Anchorage, On-Site Water  and 

Wastewater 
 
Address:    Anchorage, AK 
 
Phone:    (907) 343-7907 
 
Date:     April 18, 2008 
 
Time:     12:55 to 1:15 pm 
 
Type of conversation:  Phone 
 
Person Documenting Conversation: Alan Peck 
 
Topic:    Recommendation on vertical separation distance  
 
Geographic Area(s):  North Eagle River are, Section 25  
 
Summary: 
 
Mr. Roth was contacted about a memo he wrote and sent to Al Barrett, Senior Planner 
with MOA, in 2007. Mr. Barrett provided Mr. Roth with details on the hydrology aspects 
related to the DOT applicant’s gravel extraction conditional use permit. The memo 
provided Mr. Roth’s recommendations.  
 
In our conversation, Mr. Roth said that a four ft vertical separation distance between the 
seasonal high water table and the excavation bottom was prudent. His familiarity with 
heavy equipment typically used in material excavation caused him concern if a 2 ft 
vertical separation was to be maintained. Given the size of equipment buckets, there is an 
increased risk that the water table would be inadvertently encountered. His career 
experience in seeing the problems encountered with water contamination associated with 
wastewater and septic lead him to recommend a 4 ft vertical separation which is required 
by the State for septic systems.  
 
I asked Mr. Roth for a copy of the memo he sent to Al Barrett, but he was unable to 
locate it. He acknowledged that he did not have jurisdiction in this case and therefore it is 
likely he did not save a copy of the memo.  
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DATE: February 19, 2008 
 
TO: Steve Ellis, WMS Platting Review 
 
THRU: Kristi Bischofberger, Watershed Administrator 
 Watershed Management Services 
 
FROM: Scott R. Wheaton, Watershed Scientist 
 Watershed Management Services 
 
SUBJECT: Birchwood Pit Revised
 

 Preliminary Watercourses Mapping 

Steve, since publishing a memo dated January 11 with our preliminary findings and comments 
for this site, I have met with DOT consultants including their hydrologist Jim Munter on 
February 13th.  I have also had time to briefly review technical documents prepared by DOT and 
its consultants, including Mr. Munter.  After this additional review, our findings and 
recommendations remain generally the same but some important modifications to the initial 
memo have been made as a result of discussions at the February 13th meeting.  Please note 
particularly additional discussions under bullet 3 and 4 in our recommendations. 
 
Original text as modified
 

 through discussions and additional review above follows: 

WMS has completed reconnaissance mapping of watercourse features generally located in the 
vicinity of the westward projections of Pioneer Drive and Almdale Avenue and east of the 
Alaska Railroad and the Fire Creek floodplain (Figure 1).  Mapping was performed in response 
to requests for information relative to development proposals for a gravel pit in this area.  
Mapping results of the vicinity are summarized in the following report. 
 
During this mapping WMS made substantial effort to accurately and completely locate important 
features in the target area, within the mapping guidelines and standards currently applied by 
WMS and in context with the requested investigation.  The mapping presented in this report is 
believed to reasonably reflect the probable presence and location of major drainageways and 
stream features in the target area.  However, this mapping was performed in winter with snow 
fully covering the ground.  Additional field inspection after snow and ice in the vicinity has 
melted this coming spring will be required to confirm and refine the results of this current report.  
Municipal code prescribes the responsibility of accurate and complete mapping of watercourses 
to individual land owners and developers.  Use of this current report without post-breakup 
confirmation is at the risk of the user. 
 
Watercourse Mapping 
Field reconnaissance mapping of the area was completed on January 9, 2008.  Field mapping was 
completed by Scott R Wheaton and Mel Langdon.  Field traverses were completed with about a 
0.5-foot snow cover on the ground, though some ground was better exposed along ditch and cut 
lines.  During mapping, weather was high overcast and cold (about 5o F) with daily low 
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temperatures for much of the preceding week near 0o F.  All field work proceeded without 
incident. 
 
This mapping included investigation for both stream features and major drainageways.  All 
features were approximately located in the field and on base ortho-imagery applying WMS’ 
hydrography criteria (WMS document WMP APg04001, ‘Municipal Stream Classification:  
Anchorage, Alaska’, January 2004) and map-grade mapping standards (WMS document 
APg01001, ‘Municipality of Anchorage Stream Mapping Standards, ver. 1.04’, May 2005).  
Field mapping was done by walking railroad RsOW, cut-lines, and trails, and making short 
traverses up embankment cuts, and along ravines and other indicative landforms. 
 
To help define feature locations, GPS data were collected at a total of 2 field points in WGS 
1984 Datum using a Trimble GeoExplorer 3 mobile receiver.  All GPS data were differentially 
corrected using Trimble Pathfinder ver. 3.10 software and base station files obtained from the 
Anchorage National Geodetic Survey CORS station (http://www.ngs.noaa.gov/CORS/cors-
data.html).  All feature points contained sufficient valid positional data for feature location 
analysis.  Horizontal location accuracy has not yet been tested for WMS’ map grade GPS 
methodology but is generally expected to be within 2 to 4 meters of true ground positions for the 
device used. 
 
Alignments of watercourse and other features were estimated and plotted using the field GPS 
location data along with MOA 2006 0.3 meter ortho-imagery (Anchorage_2006.sid) and 4-foot 
LIDAR-based contour elevation (EagleRiver4ft.shp) and hillshade (er2ek_hs.shp) data.  
Locations plotted at GPS data points are estimated to have horizontal accuracies consistent with 
WMS’ map-grade survey standards.  Locations plotted without GPS supporting data are 
predominantly dependant upon interpretation of contour and ortho-imagery data, and may have 
larger horizontal error.  However, despite these potential errors, mapped features are believed to 
reasonably represent the presence and location of watercourse and other features as delineated in 
Figure 1 and as otherwise limited as stated in this report. 
 
Watercourse Mapping Results 
WMS completed and reported mapping in this vicinity in 2004, 2005, and 2007 centered mostly 
around the west end of Almdale Avenue.  Mapping identified and reported a major natural 
drainageway draining a large wetland southwest of Almdale, crossing Almdale south to north, 
and dropping down a steep bluff to enter a broad late-glacial channel feature (labeled ‘Outwash 
Apron/Channel’) in the vicinity of the west end of Pioneer Drive (Figure 1).  General surface 
drainage continued to the west along the outwash channel feature but no surface flows or modern 
channels were observed at that time and reconnaissance did not continue further to the north.  In 
these earlier investigations, intermittent surface flows were observed along the upper end of the 
major drainageway identified in Figure 1 but channel features with distinctive beds and banks 
were not.  The feature was therefore classified as an important ephemeral channel feature that 
would carry significant flows with further vicinity development. 
 
For the current (2008) request, field reconnaissance was completed across the surface of the large 
glacial outwash channel beginning from about the west end of Pioneer Drive and then proceeding 
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generally southwest to the vicinity of the Alaska Railroad (ARR) ROW.  The outwash feature is 
the surface expression of a floodplain cut deep into underlying glacial tills by a late-glacial 
meltwater stream during the last major ice age in the Anchorage vicinity.  The outwash channel 
surface between Pioneer Drive and the ARR ROW is broad and generally planar and showed 
little surface pitting along our traverse.  Local relief along our 2008 route consists of numerous 
but relatively short and discontinuous, shallow swales having depths on the order of 1 to 2 feet.  
These swales appeared to be ice free beneath the snow cover and displayed no signs of surface 
water flow.  The outwash surface overall has a gradient of about 0.01 feet/feet draining from 
northeast to southwest (Figure 1) based on MOA LIDAR-derived elevation data.  In general, 
during this and earlier site visits this old floodplain surface appeared well drained.  Despite the 
snow cover present during the latest reconnaissance, we observed no surface evidence of any 
stream channels anywhere along this portion of our traverse, including all along the top edge of 
the west extent of this feature where it is cut by a steep embankment dropping down to the ARR. 
 
However, we did observe surface flows (a total of about 0.5 cubic feet per second, cfs) in the 
ARR ditches located along the base of the steep embankment at the west edge of the outwash 
channel feature.  At this point the relatively planar surface of the old outwash channel feature 
ends and the ground drops abruptly about 30 feet down a steep excavated embankment to the 
ARR ditch line (and a total of about 85 feet to the modern floodplain of Fire Creek further 
downslope).  At the time of our investigation flows observed in the ARR ditch originated as 
seeps and springs extending for about 2,300 feet along the cut face of the embankment (Figure 1, 
‘Seepage Zones’).  Surface flows in the ditches generally did not have an ice cover despite the 
very cold temperatures.  The seeps and flowing springs feeding the ditch flows originated at 
elevations ranging from 0.5 to a few feet above the water surface in the ditch (or about 25 feet 
below the surface of the outwash floodplain).  On the basis of the unfrozen surface water in the 
ditches and the elevation of the seeps and springs above the ditch water surface, source for the 
flows is inferred to be local shallow ground water intercepted by the cut banks along the ARR 
ROW.  The greatest volume of flow during our reconnaissance entered the ditches at the southern 
end of the cut embankment with the contributing ground water flow volume continuously 
decreasing towards the north.  Flows in the ditch ceased altogether beyond the north margin of 
the outwash channel feature despite railroad ditch elevations much lower than the ditches to the 
south where contributing flows were at a maximum (Figure 1). 
 
Conclusions and Recommendations 
Given that ground water flows along the ARR ditch exited only from cut embankments 
immediately adjacent to the outwash channel feature and were not observed even at lower ditch 
elevations in different adjacent terrain types, the outwash channel feature appears to provide an 
important local path for relatively shallow unconfined ground water flow.  A high overall 
transmissivity to ground water for the sediments making up the outwash channel feature is 
reasonable based on their apparent genesis as better-sorted, gravelly, glacio-fluvial deposits and 
is consistent with lack of any indication of flows on the surface of the old floodplain.  On the 
basis of the position of the largest contributing spring flows along the ARR ditch, shallow ground 
water flow within these sediments also appears to be preferentially concentrated at the southern 
margin of the old outwash feature.  Based on an assumption that the outwash channel feature is 
cut into underlying tills having significantly lower permeabilities than the channel gravels, a 
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further reasonable conclusion would be that the shallow ground waters discharging into the ARR 
ditch line are perched upon underlying less permeable glacial tills.  Depths to shallow ground 
water along the outwash feature were not addressed in this investigation, but are anticipated to lie 
at depths of 10 or more feet below the old floodplain surface, given the general conditions 
observed. 
 
These observations and conclusions suggest several issues relative to development of the western 
end of the floodplain surface for gravel extraction: 
 

1. Based on our observations to date, there appears to be no stream or ephemeral channel 
features entering, crossing or exiting the outwash floodplain surface.  This finding is 
generally consistent with the nature of the floodplain surface and its apparent sediment 
composition.  Nevertheless, the only field reconnaissance to date was done under full 
snow cover conditions. 
 
A final reconnaissance following melt of the snow and ice cover is required to confirm 
our preliminary finding of no streams. 

 
2. Some consideration for maintenance of continuity and control of surface drainage 

entering the proposed development area from the west will be required (particularly with 
increasing upgradient development).  This will be particularly important in terms of:  
prevention of increased erosion along slope breaks (as at pit headwalls); control of 
increased runoff peaks and volumes; and prevention of deterioration of runoff water 
quality, particularly as these relate to protection of the Fire Creek floodplain. 
 
Upgradient surface flows should be directed away from the open pit and across 
dedicated undeveloped floodplain surface.  In discussions on February 13 with the 
applicant’s consultants, construction of an upgradient dike around all or a portion of the 
perimeter of the pit to divert and lengthen the flow path of upgradient storm water 
seemed a possible alternative solution.  However the effectiveness of this alternative is 
dependant upon little or no upgradient ditching and little or no significant impoundment 
of flows against the dike. 

 
3. Considering the flux of shallow ground water concentrated along the outwash floodplain 

and the overall transmissivity of the sediments comprising it, the minimal 2-foot vertical 
separation proposed between the finished pit floor and the shallow ground water table 
will (a) significantly increase the sensitivity of these systems and adjacent surface 
receiving waters to water quality impacts and (b) significantly increase costs of restoring 
or using the completed pit for other landuses. 

 
Development of the pit will remove the existing protective cover of vegetation and thin 
layer of fine grain soils from the old floodplain surface.  This cover currently serves to 
filter surface waters that infiltrate and recharge the underlying shallow ground water 
system.  Without this cover, infiltration into the exposed gravels will be rapid, making the 
system much more sensitive to transport of any contaminants in surface runoff into the 
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shallow ground water system.  This shortened recharge travel path in concert with the 
shortened travel path through the aquifer to its surface discharge to Fire Creek 
significantly increases sensitivity of the system to transport of any contaminants carried 
by infiltrating precipitation.  Mr. Munter takes the position that time of infiltration from 
ground surface to the shallow aquifer is already short (hours to a day or so at most), based 
on his observations of rapid aquifer response times he has observed at another site.  
However he offers no substantive evidence that the site he references is sufficiently 
similar to this site for use in a valid comparison and no evidence that such rapid response 
is not due solely or predominantly to trapped air compressed beneath the recharge pulse.  
Conversely calculations we have performed using conservative 2-layer surface 
impoundment methods (e.g., see McWhorter D.B. and Nelson, J.D., 1978, Journal of 
Geotechnical Division, ASCE) suggest that infiltration times under undeveloped 
conditions are more prolonged, on the order of days to several weeks, particularly for 
critical fall rains when recharge occurs as pulses.  On the bases of these same 
calculations, at pit completion infiltration times will be greatly shortened, with recharge 
traveling the proposed two foot thickness in a span of time on the order of a few hours. 

 
Changes in recharge times could also lead to seasonal fluctuations in shallow ground 
water elevations due to loss of attenuation of recharge pulses.  Fluctuations could result in 
a significant increase in the average annual maximum elevation of the shallow ground 
water surface over that currently measured under undeveloped conditions, particularly 
during the spring snowmelt and fall rainy seasons.  This would mean that ground water 
may approach closer to the finished pit than otherwise anticipated, based on pre-
excavation ground water measurements.  However I agree with Mr. Munter’s comment 
that any such fluctuations are likely to be attenuated as the discharge face along the ARR 
ROW is approached.  In this area the water table position is likely to be more stable as a 
result of ongoing dewatering of the unconfined aquifer at the railroad ditchline.   
 
Finally, a finished average water table depth of 2 feet has important implications for costs 
of restoration, development and maintenance for other landuses across the completed pit 
surface, even for simple playing field or park applications. For example, any structure 
requiring a permanent stable foundation (42 inches below ground surface) will require 
either design for a wet footing or fill to raise the base of the footer above average ground 
water elevation.  Similar consideration will have to be given designs to prevent frost 
heave (e.g., for fencing, lighting, etc.).  With a seasonal elevated ground water table, even 
surface features like paved paths may become subject to frost heave problems and 
maintenance of vegetation cover may be impacted as well.  Though cabling and irrigation 
piping may be less sensitive to impacts due to their shallower required burial depths (on 
the order of 1.5 to 4 feet), a shallow ground water table (particularly a fluctuating one) 
will still have impacts on ease of burial, placement of ancillary structures (thrust blocks, 
bedding etc.) and potentially on corrosion.  Finally a shallow ground water table will also 
have implications on the range of landuses that can be allowed on the finished pit surface 
and the controls that may be required.  For example, just grading the ground surface to 
drain for development of dry playing fields will not be possible if the minimum 
separation between the surface and the shallow ground water table is to remain at two 
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feet.  Range of uses will also be limited.  Because of the proposed shallow ground water 
position, certainly no motor sports could ever be allowed on the surface.  Similarly, any 
paved parking facilities would require mounding to reduce the potential for frost damage 
and to provide sufficient burial depth for installation of special spill and storm water 
controls that would be required to protect nearby Fire Creek.  Even unpaved parking 
facilities would require special parking pad designs and diking to prevent vertical 
infiltration or runoff of de minimus spills and chronic leaks. 
 
A too-shallow post-development ground water table, then, represents a significantly 
increased sensitivity to water quality impact and increased costs or reduced opportunities 
for post-excavation landuse restoration and use. 
 
Detailed mapping of the average elevation and seasonal variability in the elevation of the 
shallow ground water table should be completed as part of preliminary development 
planning.  This mapping should include determination of the thickness and width of the 
unconfined aquifer.  In any event, the vertical separation distance between the finished 
pit floor and the highest seasonal position of the shallow ground water table should be 
carefully reconsidered based on actual limitations that such a selected separation 
distance will have on development, maintenance and water quality protection costs for 
proposed restoration landuses.  If post-pit landuse options are to be optimum (excluding 
on-site systems), minimum separation distance should be established at 42 inches. 
 

4. Removal of the original soil and gravel cover significantly increases potential for 
contamination of the shallow ground water system and adjacent receiving waters, with 
risk increasing as the finished separation distance between the finished surface and 
shallow ground water decreases.  The proposed location of gravel extraction and 
processing operations near the ARR further increases risks to adjacent Fire Creek.  These 
activities will certainly include trafficking of the pit surface and nearby roadways by 
heavy equipment and support vehicles, most likely the screening, crushing, and washing 
of raw pit materials, and reportedly asphalt plant operations.  Fugitive leaks, spills and 
process waters and wastes will be subject to leaching and mobilization with precipitation 
and runoff and, without proper control, have a high potential for directly entering Fire 
Creek in surface runoff.  Whether as surface spills or through the shallow ground water 
system, mobilized contaminants would be very rapidly mobilized into nearby Fire Creek 
through the existing ARR ditch cut. 
 
For all of the reasons discussed above, with poorly controlled or designed pit activities 
the potential is high for contaminants to be transported directly through surface runoff in 
the vicinity of the ARR staging area or to enter the shallow ground water system and from 
there to be short-circuited to the surface and to the adjacent Fire Creek floodplain.  
Because potential for rapid infiltration to the shallow ground water system will be 
increased below the pit floor, and ground water flow paths to surface discharge points are 
short, preventing surface runoff from the pit surface alone will not be sufficiently 
protective of adjacent surface water bodies.  These practices may be sufficient to control 
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excessive turbidity from the operating pit but are not likely to be adequate to control 
other, particularly soluble, contaminants. 
 
Pit operations and practices should include appropriate specialized controls for fueling, 
parking, and vehicle maintenance, and materials processing, including at minimum 
appropriately designed pads and diking so that infiltration and runoff of contaminants 
generated by these activities can be more readily controlled.  Measures to control surface 
runoff and infiltration of contaminants must be most carefully considered in the proposed 
staging areas near the ARR where surface and subsurface paths to Fire Creek are 
extremely short and the shallow ground water table is likely to be very near the surface 
year-round.  Control measures may be phased in terms of their areal extent but should be 
fully in place at all phases of pit development.  Finally, active inspection and enforcement 
measures by agencies other than pit contractors should be established and in place, with 
required controls and good housekeeping practices explicitly stated in operational and 
permitting documents, prior to the start of pit development. 
 
In general, development of the pit as proposed is possible with minimal impact to the 
environment but, with the minimum final separation from the shallow ground water table 
as proposed, pit development will also require very careful management to prevent 
excursions of State and federal environmental law.  Similarly, the small separation 
distance proposed appears likely to increase post-pit re-development costs, even for basic 
landscaping and playing field use, may result in increased construction and maintenance 
costs for such uses, and may reduce or limit opportunities for other landuses.  As these 
post-development costs and limitations will most likely be incurred substantially by the 
Municipality, effects of pit development as proposed should be carefully weighed and 
adjusted as necessary to conform with the long-term interests of the Municipality in this 
site. 
 

 
SRW/srw 
WMS\zzWtrcourseMppng_08/BirchwoodPit08_Prelim.doc 
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Figure 1:  BirchwoodPit08 Watercourse Features 
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CODE ORDINANCE                             By: Borough Manager 
                                   Introduced:           
                               Public Hearing:          
                                       Action:          
 

MATANUSKA-SUSITNA BOROUGH 
ORDINANCE SERIAL NO. 08-017 

 
AN ORDINANCE OF THE MATANUSKA-SUSITNA BOROUGH ASSEMBLY AMENDING  
MSB 17.28 INTERIM MATERIALS DISTRICT, TO INCLUDE PROVISIONS FOR 
REGULATING EXCAVATION INTO THE SEASONAL HIGH WATER TABLE. 
 
BE IT ENACTED: 

Section 1. Classification.  This ordinance is of a general and 

permanent nature and shall become a part of the Borough Code. 

Section 2. Amendment of subsection. MSB 17.28.060(A) is hereby 

amended to read as follows: 

(8) groundwater quality and quantity protection 

shall be ensured by requiring that a four-foot vertical 

separation between all excavation and the seasonal high 

water table be maintained. 

Section 3. Amendment of section. MSB 17.125 is hereby amended 

by adding the following definition: 

  “Seasonal high water table” means the highest 

level to which the groundwater rises on an annual 

basis. 

Section 4.  Effective date. This ordinance shall take effect 

upon adoption by the Matanuska-Susitna Borough Assembly. 

 

 

 

ADOPTED by the Matanuska-Susitna Borough Assembly this - day 

of -, 2008. 

ac04344
Pending
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                                  _______________________________ 
 CURTIS D. MENARD, Borough Mayor 
 
ATTEST: 
 
 
 
_________________________________________ 
LONNIE R. McKECHNIE, Acting Borough Clerk 
 
(SEAL) 
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