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Stemﬂpw& vy, e Goals:

4 : Thf'?ughfa" o L (1) Review of what we know

’ s (2) Discuss impacts of Regan report
(3) Seed a dialog for steps forward

http://coolgeography.co.uk/A-level/AQA/Year%2012/Rivers_Floods/Drainage%Z20basins/Drainage%20basins.htm
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e e uneven-aged forest land cover

' - '+, .because this is best for watershed

' " hydrology, ecosystem services,

* carbon sequestration, and resilience
to climate change and pathogens.

‘o Stemﬂuw &
Thruughfa]l

. Interception’

0""@ |
fbﬂ‘ :
Y lo

W

; : ;:J -_ __-..,.. 1..1;- ._'.L . | 1 : o ;‘;{:& '_ '.'i*-?‘lr :
table| D - P ok @: P FRCT G R R /
PErCOI i x - ak I — -
ation CRASETE e CMNNE,{_

Or D“"dwater flow

This is a long-term vision that will protect our
watershed for decades to come. It will not be free.
It will cost money and we need to identify a
http://coolgeography.co.uk/A-level/AQA/Year%2012/Rivers_Floods/Drainage%20basins/Drainage%20basins.htm revenue stream fOf it.
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. ~(2) Cary Forest Land Consultants

"IEBoth (1) and (2) were mostly logging plans — rejected
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\ir\ :-[_: §(3) Natural Lands Trust watershed management plan
‘\\\ Monitor spring flow; map the resources; staff tra/nlng,
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Lehigh students and

HBA staff had collected «
data on the springs in =

2017-2018, and we

felt that any new data
from the Boucher—James
effort would have been

J'_wPolk Valléy-

We know the sources of
our spring water. It reflects
a combination of shallow
and deep ground water
that takes, on average,

3 months to arrive at\our
springs following
preC|p|tat|on
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Groundwater Sources of the Polk Valley Run Watershed
Patrick Yun, Advised by Dr. Frank Pazzaglia

Abstract

The Polk Valley Run watershed is the public water source
for Hellertown, PA, a mostly residential community of ~4,500
people. The public water distribution system was developed in
the 1930°s and is based on passive, gravity collection of
groundwater emerging in 14 springs. Fourteen months of water
level, water temperature, air temperature, and precipitation data
were collected in 2017-18 with the goal of characterizing the
source of the ground water and its discharge over an annual
cycle. The data was processed and standardized on a monthly
basis and later assembled into seasons to better observe long-
term trends (Figure 3-10). The seasonal graphs show patterns
in how precipitation, spring water level, and spring water
temperature are correlated. Notable patterns include short-term
spikes in water temperature and level with the direction of
change depending on the season. These results suggest that the
springs are in part fed by infiltrated water at or near surface air
temperatures that becomes part of a shallow, soil ground water
aquifer. However, over seasonal time scales, temperature
changes more gradually, following seasons with a time lag of
several months. These results suggest that some of the
infiltrated water follows deep flow paths into fractured rock that
is more or less the same temperature over an annual cycle. To
explore these trends, a simple two component temperature
mixing model predicated on one component being in constant
thermal equilibrium with the deep rocks, and a second
fluctuating component being in thermal equilibrium with the
seasonal air temperature was constructed (Table 1). Not all
models can successfully predict the observed mixed ground
water temperature, therefore, the basic assumption of an annual,
fixed, deep groundwater temperature cannot be true for all
seasons. These results are consistent with the lag time in the
seasonal cycle.
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F —Fractionof X
Table 1 X, = 8°C
Spring Xa Fa
Getter Fall 13.59 0.14
Getter Winter 9.78 0.17
Getter Spring 13.59 074
Getter Summer  21.72 071
Koller Fall 11.32 -0.003
Koller Winter 10.91 0.05
Koller Spring 11.79 03
Koller Summer _ 21.72 08 .
Table 1 has a column of Getter and Koller spring in every
season. The F, column represents the calculated fraction of

the deep groundwater temperatures (X,). (X;) is noted as 8°C.
The circled value in red depicts a negative value which can
not be true as a fraction. Thus, deep groundwater can not
always be the end number for every season suggesting a more
complex system (Figure 12).

+ Short-term water level change is directly related to temperature
and precipitation (Figure 5.10)

The temperature mixing model suggests deep groundwater
temperatures do not mix consistently and the watershed must
have another water source (Table 1)

Long-term equilibration of spring water is consistent of about 90
days or 3 months (Figure 12)

.

‘Getter Spring — Polk Valley Run ‘

ArTemperatue ~0°c-30°¢

Tie Drainage

Figure 2

Summer Data Set for Getter Spring
e ‘ L

e Y |

Figue's Figues o]

Spring Data Set for Koller Spring Summer Data Set for Koller Spring
L il

b . |

g

Figure 9

Fig. 5.10 represents the relationship
between precipitation and water level
change. This is an example of instant
water level change due to surface
runoff infiltrating the spring through
the soil. Additionally, pre-rainfall
water temperatures equilibrate with
precipitation temperatures due to air
temperatures.

Getter Spring PR

3 Month Lag Time

Figure 12

Thanks to George Yasko for the help of the HOBO and
Hellertown Borough Authority for access to the site.
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some points to consider ....

Land cover: Trees, agricultural, grass, shrubs
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the water from our springs, emerges
where it does for geologic reasons -
Zone of faults, fractures, and stratigraphy
saturation ; :
combine to geo-locate the springs
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Copyrlgh©2006 Pearson Prentice Hall, Inc. The major UNKNOWN IS hOW to manage
the land cover



some points to consider ....

.. Land cover: Trees, agricultural, grass, shrubs

As a reminder,

We seek a diverse, non-overstocked,
FerE 6 uneven-aged forest land cover
saturation because this is best for watershed
hydrology, ecosystem services,
carbon sequestration, and resilience
to climate change and pathogens.
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t,g réturn to our watershed notice that most of it is forest cover
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. --*H'ePé are the properties we own
(=600 acres); notice that we do
~ not own-the whole watershed.
- There are other stakeholders.
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- HBA customers
- Private hqme/land owners
- Lower Saucon Township

Whatever we do, n4eeds'to' be:mindful
of all stakeholders®
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Heré‘!eré the springs. Notlce that \, a
the springs:are (mostly) on our X \
property,-but that may not be true . o
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'F*rbﬁgtheRegan forestry report,

"NOTE Jon Regan S report is’
nota watershed management
~plan. It is aforest management -——
. plan designed: primarily for the-
'---:i'fsustalnable harvest of trees/ ‘
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L~~~ EVER aged mature, mostly Tulip Poplar forest
__harvest now, leave seeditrees
; / harvest seed trees in ~7 yrs '
; ready to harvest.again in ~2100 ) i~
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Even-aged, nearly mature, _mosftly Tulip Poplars
overstocked — tract cannot support tree density.

conduct a crop tree (thinning ?) harvest.now

_ _ maybe do a seed tree harvest in 2032-2037.

. . This tract is in our watershied (N. of Erin Ln).Google Earth
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High-quality, uneven- aged mixed Oak and Tullp Poplar forest
i remove poorly-formed trees

conduct seed-tree harvest 7 T e
- - maybe re-harvest in ~2040 _
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| . __ J In all cases, the Regan report
: AR recommendsi repeated application -of:
. -\ herbicides torreduce underbrush

\’x‘“?\-\ and aIIow young seedlings to thrive.

( .‘ V/) \// \} Cuttlng trees invb, 2, and 3 will
e Vo igh \likely result in larger, but less
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/Even if considered harmless, the
optics of repeated application of
herbicides directly. upslope of our
springs are not positive, and
indefensible to ourstakeholders. -
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Whatever we decide, it will have an |mpa t)
That is true if we follow the Regan report | |
recommendatlons completely, partlallgg [
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) s " T protect.our springs. This includes
S e ] planting and establishing a forest:

2 4 B cover for this tract-around the Koller spring.
| ; 1022'm : =8Y . e [ 0 7: o 4 = i Google Earth

7y | 1085

Imagery Date: 9/22/2020 18T ;1?4641.14 m E 4490980.95 m N "elev 242 m eyealt 4.90 km )



Extra slides.
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70-90 ft, 40 ft wide

Fast growing, 2 ft/yr

Full sun

Colonization tree

~100-300 yrs
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