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INTRODUCTION

The Department is initiating a correction to the aquatic life use designation in the water quality

standards for Blue Marsh Lake, Berks County. It currently has a Trout Stocking (TSF)
designation reflecting the condition of i its source water. In most cases within Chapter 93, lakes

- have been classified according to the aquatic life use of their associated streams. As a result,

many lakes in Pennsylvania are misclassified. Most lakes cannot and have not achieved their

- protected use because of natural conditions,

The water impounded within a lake, when warmed by solar radiation, often becomes too warm to
support cold water fish species. Also, most Pennsylvania lakes undergo a period of stratification
during summer, In early summer, solar radiation warms the surface waters more rapidly than the
bottom waters, causing the upper layer to become less dense. This results in thermal stratification
where the density gradient between the top and bottom layers prevents mixing of the waters, The -

~ epilimnion (surface layer) is-made up of uniformly warm, circulating water and floats upon the

cold and relatively undisturbed hypolimnion (bottom layer). During the period of thermal
stratification, the waters of the hypolimnion are isolated from the atmosphere and cannot be
replenished with oxygen. Algae and other organic debris from the epilimnion settle and
decompose in the hypolimnion resulting in an increase in biochemical oxygen demand (BCOD)
in the bottom waters. In many water bodies, the rate of dissolved oxygen (DO) depletion in the
hypolimnion can cause anoxic conditions {DO = 0 mg/l), incapable of supporting an aquatic
community. The thermal stratifications and accompanying DO responses discussed above arc
naturally occurring phenomena - common to cold water or warm waier lakes in temperate =~
climates. Due to stratification and anoxic conditions in the hypolimnion, many lakes cannot
support cold water fish species during the summer but can support healthy warm water fish
species and therefore should be reclassified. :

BACKGROUND

Blue Marsh Lake is owned by the U.S. Army Corps of Engineers (COE) and is located in Penn,
Bemn, Lower Heidelberg, North Heidelberg and Jefferson Townships and Bernville Borough
Berks County. Blue Marsh Lake is located on Tulpehocken Creek (stream code 01846), which is
a tributary to the Schuylkill River within the Delaware River basin (drainage list F) (Figure 1).
Tulpehocken Creek was impounded in 1974 creating the 1,150 surface acre, 8 mile long lake,
which drains a 170 mi’ watershed con51stmg primarily of agricultural (68%) and forested (28%)
areas. Blue Marsh Lake has a maximum depth of 53 feet with an approximate volume of 3,000
acre-feet of water at normal pool elevation, There are numerous public, pon—pubhc, and
industrial discharges and w1thdrawals upstream of Blue Marsh Lake.

WATER QUALITY

Blue Marsh Lake is routinely sampled for water quality parameters by the COE. Figure 2 shows
the location of their sampling sites on the main portion of the lake. Blue Marsh Lake typically
stratifies during the summer with the thermocline forming between 5 and 15 feet in depth. Once



stratification occurs, the DO in the hypolimnion often drops to levels not supportive of a healthy
aquatic community (<2 mg/l). Conditions of stratification and an anoxic hypolimnion were _
_-evident in early studies of the lake. Further, lake water temperatures often exceed levels that can
- support survival of cold water fish species during summer months (Figures 3-14). Water
chemistry parameters are consistent with lakes that are in the meso-eutrophic state, which is
typical for warm water lakes (Tables 1-6). Physical lake data for temperature and DO reveal -
conditions that are not supportive of trout stocking. ' '

' AQUATIC BIOTA

Blue Marsh Lake has a resident self-supporting warm water fish community. Over the history of
the lake, a total of 37 species have been captured during surveys conducted by the Pennsylvania
Fish & Boat Commission (PFBC)(Table 7). Examination of catches from trap nets and
electrofishing surveys indicated a healthy naturally reproducing population of warmwater
- species. Natural reproduction is evident upon review of length frequency data (Table 8).
Warmwater species such as largemouth and smallmouth bass, pumpkinseed, bluegill, green
sunfish, white and black crappie, yellow and brown bullheads, and channel and white catfish
have length frequency data showing fish lengths are represented in small and large sizes, which .
. is indjcative of natural reproduction consisting of multiple year classes. Cold water salmonids,
- such as rainbow and brown trout, have been collected in Blue Marsh Lake. These trout likely
originated from upstream areas as salmonids are stocked or occur naturally in almost all of the
tributaries t0 Blue Marsh Lake. Salmonids may use Blue Marsh Lake during the late fall, winter,
and spring, but it is unlikely that they are present in the lake during the surmmer as temperatures
and DO levels are usually outside normal tolerances for these cold water species. Blue Marsh
Lake has always been managed by the PFBC as a warm water fishery by relying on natural
reproduction and supplemental stocking of predatory warmwater fish such as walleye, tiger
muskellunge, and striped and hybrid striped bass (Table 9). The PFBC has never stocked trout in
" Blue Marsh Lake. o :

PUBLIC RESPONSE AND PARTICIPATION SUMMARY

The Department provided public notice of this aquatic life use evaluation and requested any
technical data from the general public through publication in the Pernsylvania Bulletin on May
31, 2003. A notice was published in Reading Eagle (Reading, PA) on May 30, 2003. In addition,
Heidelberg, Jackson, Millcreek, North Lebanon, Bern, Jefferson, Lower Heidelberg, Marion
North Heidelberg, Penn, South Heidelberg, Tulpehocken, Upper Berri, and Upper Tulpehocken
. Townships and the Lebanon and Berks County Planming Commissions as well as Myerstown,
Bernville, Robesonia, Strausstown and Womelsdorf Boroughs were notified of the redesignation
evaluation in letters dated May 29, 2003. In response, the Berks County Planning Commission
submitted a report entitied “Blue Marsh Lake, Water Quality Evaluation. Assessment of Major
Chemical/Physical and Biological Parameters” which was prepared by Drs. Phillip Dougherty
and John Hall from Albright College. The report was reviewed and results were consistent with
- those presented in this report. ' -




N

.RECOMMENDATIONS

A review of available data indicates the existing use for Blue Marsh Lake is and has always been
Warm Water Fishes (WWF). The predominance of warm water conditions and concurrent warm
water fisheries found in Blue Marsh Lake is the consequence of impounding flowing waters.

. Such conditions are normal and are expected whenever flowing waters are impounded in areas

with temperate climates. These warm water conditions are irretrievable since it is not feasible to
remove the reservoirs. The historical data indicates that Blue Marsh Lake has supported a warm
water fish community since it was constructed and has been managed by the PFBC as such.

It is the Department’s conclusion that: 1) the designated use of Blue Marsh Lake is more
restrictive than its existing use; 2) the designated use of TSF cannot be attained by implementing

- effluent limits required under sections 301(b) and 306 of the Federal Clean Water Act (33
- U.S.C.A. §§ 1331(b) and 1316); 3) its current use designation cannot be attained by

implementing cost-effective and reasonable best management practices (BMPs) for nonpoint
source control; and 4) the conditions existing in Blue Marsh Lake are the result of limnological
processes that occur naturally in 1mp0undmcnts and it is not feasible to restore Tulpehocken
Creek to its original condition by removing Blue Marsh Lake or manage it in a way that would

“result in the attainment of its designated use.

Based on these ﬁndings, the Department recommends that the designated use of Blue Marsh
Lake be changed from its current TSF designation to WWPF. This recommendation is based on
the physical characteristics of the water body, dominance of warm water fish species, and the
management and stocking of warm water fish by the PFBC. This recommendation will affect
approximately 8.4 miles.of the Tulpehocken Creek directly limited to Blue Marsh-Lake, which

approximates 1,150 surface acres. All tnbutanes to Blue Marsh Lake will retain their current
demgnatlons
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Figure 1. Blue Marsh Reservoir, Berks County.
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BLUE MARSH LAKE - FISH - Species Occurence

TABLE 7.

PFBC

Scientific name

Common name

Anguilla rostrata
- JAlosa pseudoharengus

Cyprinus carpio
Carassius auratus
Notemigonus crysofeucas
Cyprinella analostana
C. spiloptera

Luxilus cornutus
Notropis hudsonius
_|Pimephales notatus
Carpiodes cyprinus

C. carpio .
Catostornus commersoni
Ameiurus naialis

A. nebulosus

A. calus

fctalurus punctatus
Pylodicits olivaris
Salvelinus fontinalis
Salmo truita

8. trutta X S. fontinalis
Oncorhynchus mykiss
O. mykiss :
Morone saxatilis

M. chrysops X M. saxatilis
Ambloplites rupestris
Pomoxis nigromaculatus
P. annularis

Micropterus salmoides
M. dolomieu

Lepomis cyanelius

L. gibbosus

L. macrochirus

Sander vitreus

Perca flavescens
Etheostoma olmstedi

\Esox lucius X E. masquinongy

1982-1892

American eel
Alewife
Tiger muskellunge
Cormmon carp
Goldfish .

Golden shiner
Satinfin shiner
Spotfin shiner
Common shiner
Spottail shiner
Bluntnose minnow
Quillback

River carpsucker
White sucker
Yeliow bullhead
Brown bullhead
White catfish
Channel catfish
Flathead catfish
Brook trout

Brown trout

Tiger trout
Rainbow troui
Rainbow-Paloming trout
Striped bass -
Striped bass hybrid
Rock bass

Black crappie
White crappie
Largemouth bass
Smallmouth bass
Green sunfish
Pumpkinseed .
Bluegill

Waileye

Yellow perch
Tessellated darter

1o X K KM

P

X x

CX KX XK X X e

Total Species:

R R R R N T R T T T

S MR XK ¢

-
s
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TABLE 9.
BLUE MARSH LAKE - FISH STOCKING HISTORY

WARMWATER/COOLWATER SPECIES

. PFBC _

Year Species - Lifestage Total
2003 Walleye Phase 1 - 11,500
2003 White X Striped Bas  Fingerling 10,300

2002 Tiger Muskellunge  Fingerling 5,746]
2002  Walleye Phase 1 11,495
2002 White X Striped Bas Fingerling 11,498
2001 - Striped Bass _ Phase 1 11,500
2001 Tiger Muskellunge  Fingerling 5,747
2001 Walleye Phase 1 11,5600
2001 White X Stiriped Bas Fingerling 11,500
2000  Striped Bass Phase 1 11,500
2000 Tiger Muskellunge - Fingerling 5,750
2000 Walleye Phase 1 23,000
1999 - Striped Bass Fingerling 6,887
1999 Tiger Muskellunge  Fingerling 5,750
1999 Walleye Fingerling 23,000
1999 White X Striped Bas Fingerling 13,800
1998 Muskellunge Fingerling = 1,150
1998 Striped Bass Fingerling - 11,500
1998 Tiger Muskeliunge  Fingerling - 9,250
1998 Walleye Fingerling 11,500
1997 Muskeliunge Fingerling 1,050
1997  Striped Bass Phase 1 17,250
1997 Tiger Muskeliunge  Fingeriing 5,750
1997 = Walleye Phase 1 - 23,000
1996 Channel Catfish ‘Aduit . 80
1996 Channel Catfish Fingerling 11,500
1996 Tiger Muskellunge  Fingerling 10,750
1996 Walleye _ Fingerling - 11,500
1995 Channel Catfish Fingerting 11,500
1995 - Muskellunge Fingerling 2,250
1995  Tiger Muskellunge Fingerling = 4,900
1995 Walleye . Phase 1 34,500
{1994 Striped Bass Fry . 1,149,000
1994 Striped Bass Phase 1 13,800
(1994 Tiger Muskellunge  Fingerling 13,5504.

1994 Walleye - Fry’ 2,300,000
1994 Walleye Phase 1 34,500
1994 Yellow Perch Adult 830
1993 Brown Bullhead Fingerling 17,632
1993  Muskellunge Fingerling 3,339
1983  Walleye Fry 2,300,000




TABLE 9. (cont.)
BLUE MARSH LAKE - FISH STOCKING HISTORY
'WARMWATER/COOLWATER SPECIES

PFBC _
1993 White X Striped Bas Phase 1 3,053
1993  Yellow Perch Adult . 4,392
1992 Channel Catfish Fingerling 11,700
1992 Largemough Bass  Adult 168
1992 Largemough Bass  Fingerling 32,600
1992  Muskellunge Fingerling 50
1992 Smallmouth Bass®  Fingerling 17,473
1992 Tiger Muskellunge Fingerling 11,850
1992  Walleye Fry 862,500f
1992 Walleye Phase 1 46,000%
1992  White X Striped Bas Phase 1 13,800
1991 Largemough Bass - Fingerling 28,183
1991  Musketlunge ~ Fingerling 1,150]
1991  Smallmouth Bass  Fingerling 6,900
1991  Walleye Fry 862,500
1991 Walleye Phase 1 23,000
1991 White X Striped Bas Fingerling 13,800
1990 Largemough Bass  Fingerling 7,675
1990 - Smalimouth Bass  Fingerling 35,000
11990 Tiger Muskellunge  Fingerling 5,750
1990 Walleye Fry 862,500
1990  Walleye . Phase 1 23,000
1890° White X Striped Bas Fingerling 13,380
1988 Largemough Bass  Fingerling 38,6751
1989  Smallmouth Bass  Fingerling 23,000
1989 Walleye Fingerling 8,650
1989 White X Striped Bas Fingerling 11,500
1988  Channel Catfish  Fingerling 25,850
1988 Largemough Bass Fingerling 11,775
1988  Tiger Muskellunge Fingerling 5,750
1988 Walleye Phase 1 23,000
1988  White X Striped Bas Fingerling 5,750
1987 - Channel Catfish Fingerling 50,000
{1987 Largemough Bass Fingerling =~ 25,000
1987  Smallmouth Bass  Fingerling 22,000
11987 = Walleye Phase 1 50,000
1987 = White Catfish Fingerling 36,915
1986  Channel Catfish Fingerling 18,000
1086  Largemough Bass  Fingerling 1,279
1986  Tiger Muskeliunge Fingerling 5,750
1986  Walleye ~ Phaset =~ 34,500
1986 White X Striped Bas Fingerling

8,000



TABLE 9. (cont.)

BLUE MARSH LAKE - FISH STOCKING HISTORY
WARMWATERICOOLWATER SPECIES -

, , PFBC
1985 Ttger Muskellunge Ftngerling 5,750
1985 Walleye Phase 1 34,500f
11985 White X Striped Bas Fingerling 1,200}
1984  Tiger Muskellunge Fingerling 5,750
11984  White X Striped Bas Fingerling 9,200|
1983  Tiger Muskellunge Fingerling 5,760
1982 Atewife Adult 130,000
1982 Channel Catfish Fingerling 57,500
1982 Tiger Muskellunge Fingerling 3,450
1981 Channel Caffish Fingerling . 50,000
1980 = Channel Catfish Fingerling - 60,000
1980 Largemough Bass  Fingerling 27,000
|1980  Largemough Bass Fry 375,000
1980 Tiger Muskellunge  Fingerling 4,000
1980  Walleye Fry . 500,000
1980  Walleye Phase 1 35,000
11979 . Black Crappie Fingerling 15,000
1979 Channel Catfish Fingerling . 75,000
1979 - Largemough Bass Fingerling 5,000
1979 . Largemough Bass Fry 400,000
1979 Tiger Muskellunge  Fingerling 13,985
1979 Walleye Phase 1 25,000




Figure 2. .

Blue Marsh Lake Sampling Locations
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FIGURE 3.

BLUE MARSH LAKE - WATER CHEMISTRY'
Temperature and Dissolved Oxygen Profiles - BM02

COE
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"ertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermocline.



FIGURE 3. (cont.)
BLUE MARSH LAKE - WATER CHEMISTRY

July 13, 1988
Temperature {°F) . y e, Dlssolved Oxygen (mgll)
60. 65 70 75 80 85 90 01234
o . ‘ . N : 0 -t S
51 :
g1 E H
g : €
- 15 4 [ 5
] ' -3
Q. ' ]
A 20 - - a
——Temp —4—DO
- 25 4 : TSF TEITIp TES DO
' Geeme WWFTemp |} | e WWF DO
ap - : :
_ July 27, 1988
Temperature (°F) - Dissolved Oxygen (mgll)
60 65 70 75 80 85 90 01 2 3456 7 89
0 e L : 0 i
E 5
10
‘ B 15 .
: £ :
: £ 20 :
& 25 :
~—4—Temp S : —e— DO
s TSF Temp ' TSF DO
e WWF Temp -3 0 L WWF DD
! 40 :
_ August 10, 1988
Temperature (°F) : Dissolved Oxygen (mgll)
65 70 75 80 8 80 012 34567¢8 810
0 : . : 04— o -
5 | : 5 - )
10 - s 10 _// .
S 15 - : T
g 15 : § 15 ,
20 ' ~ a0
. .5:6- : £ 209
@ 25 - : 8254
a 0 \——Temp fu —e—DO
30 1 . TSF Temp 309 :
35 - PR WWF Tem —TSF and
: A ¢ WWF DO
40 - ) % '



FIGURE 4. (cont.)
BLUE MARSH LAKE - WATER CHEMISTRY

July 13, 1988
Temperature (°F) _ Dissolved Oxygen (mgil)
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FIGURE 4. {cont.)
BLUE MARSH LAKE - WATER CHEMISTRY

September 7, 1988
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FIGURE 5.

~ BLUE MARSH LAKE - WATER CHEMISTRY"
Temperature and Dissolved Oxygen Profiles - BM07 .

COE
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"Wertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermocline.



FIGURE 5. (cont.)

BLUE MARSH LAKE - WATER CHEMISTRY

July 13, 1988
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FIGURE 5. (cont.)
BLUE MARSH LAKE - WATER CHEMISTR

20 -
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FIGURE 6.

BLUE MARSH LAKE - WATER CHEMISTRY'
Temperature and Dissolved Oxygen Profiles - BM02
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Wertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermocline.
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FIGURE 6. (cont.)
BLUE MARSH LAKE - WATER CHEMISTRY
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FIGURE 6. {cont.)
BLUE MARSH LAKE - WATER CHEMISTRY
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FIGURE 7.

BLUE MARSH LAKE - WATER CHEMISTRY'
Temperature and Dissolved Oxygen Profiles - BM06
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YWertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermocline.



FIGURE 7. {cont.)

BLUE MARSH LAKE - WATER CHEMISTRY
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FIGURE 7. (cont.) _
BLUE MARSH LAKE - WATER CHEMISTRY
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Temperature (°F) Dissolved Oxygen (mgfl) -
70 72 74 76 78 80 B2 84 86 R | B | 2 3 4 5.8 7
O 1 Al .| i 4 I I 0 N - | L 1 - Ll '
5 | _ 5
10 ' ' 10 4
=
15 ® 15
g.
20 {° = 20 -
ud
25 - & 25 -
—4—Temp a Do
30 + 30
‘ . =———TS&F and -
_ ——TSF ang
35 WWF Temp 35 WWF DO
40 - C 40
7 : October 4, 1995
Temperature (°F) . Dissolved Oxygen (mg/l)
64 6 BB 70 72 T4 _ 0123 456 78 91011
0 " I ' . 0 : 1 L L L ‘ L . — i )
54 . 5 .
10 A 10 -
=
15 5]
| &
20 =
R d
25 - . B
30 4 | —4—Temp a ——D0 .
354 ——TSF and ——TSF and
" WWF Temp WWF DO

40 -



FIGURE 8.

BLUE MARSH LAKE - WATER CHEMISTRY
- Temperature and Dissolved Oxygen Profiles - BM07
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“Wertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermociine.



FIGURE 8. (cont.)

BLUE MARSH LAKE - WATER GHEMISTRY
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FIGURE 8. {cont.)
BLUE MARSH LAKE - WATER CHEMISTRY

October 4, 1995
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FIGURE 9.

BLUE MARSH LAKE - WATER CHEWIISTRY1
Temperature and Dissolved Oxygen Profiles - BM02 -
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“Wertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermocline. -



Temperature (°F)
55 60 65 70 75 8

0 85 90

i

Temperature (°F)
60 62 64 66 68 70 72 74

1

=== T8&F and

October 1, 2002

FIGURE 9./ {cont.)
BLUE MARSH LAKE - WATER CHEMISTRY
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FIGURE 10.

BLUE MARSH LAKE - WATER CHEMISTRY" .
~ Temperature and Dissolved Oxygen Profiles - BM06
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Wertical lines depict parameter criteria. Depth measurements prevent the fabeling of a thermocline.



FIGURE 10. {(cont.)
BI.UE MARSH LAKE - WATER CHEMISTRY

: August 19, 2002 ' :
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FIGURE 11,

BLUE MARSH LAKE - WATER CHEMISTRY"
Temperature and Dissolved Oxygen Profiles - BM07
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"Wertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermocline.
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_ FIGURE 11. (cont.)
WATER CHEMISTRY - Temperature and Dissolved Oxygen Profiles

August 19, 2002
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' FIGURE 12. B
BLUE MARSH LAKE - WATER CHEMISTRY" .
Temperature and Dissolved Oxygen Profiles - BMOS ‘
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"Wertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermocline.



FIGURE 12. {cont.) |
BLUE MARSH LAKE - WATER CHEMISTRY

August 19, 2002
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. FIGURE 13. |
~ BLUE MARSH LAKE - WATER CHEMISTRY' .
Temperature and Dissolved Oxygen Profiles - BM09 ™

COE
. May 20, 2002 ; ; '
Temperature (°F) viay <% : Dissolved Oxygen (mg/t}
55 57 50 61 63 65 6T 88 T1 73 . - 0123 456 7 89
o M k - X N L - ) . . 1] L n : )
: 5 :
: 101 .
% B :
o '
g H g__ 156 4 E
o N = .
ﬁ : B 20 - !
® . @ '
el .- Q ] :
~do—Temp o N
—'i—"TSF Temp 30 - N
- =" - - “WWF Temp
354

June 18, 2002 o
Temperature (°F) Dissolved Oxygen {mg/l)

§6 60 65 7D 75 B0 B85 001 2 3 456 7 8
0 L L 1 . 1 — U " 1 A + . 1 1 B
5 - ; . 5 1 .= /
.10 1 : _ =
wpd [ ]
[-13 ¢ [ 1] 1
£.15 1 ! £ ;
= . o R
EZU - H "a H
| I .. QO i
Q .. (a] . T
254 :., T?‘“p : ——y— [0
304 1 TSF Temnp 30 1\ ! TSF DO
- =+ - - “WWF Temp o WWF DO
35 - ' _ _ 35 -
July 22, 2002 . :
Temperature (°F) . Dissolved Oxygen {mg/l)
58 B3 68 73 78 B3 88 012345678891
0 N N N N - — B 1 L 1 1 L L L "‘.'
5 " 5 -
. 10- ! 10+
@ . o _
. le.,. 15 1 g 15 -//
: =
'*':5_ 20 - ! E 20 4
a : a ——D0O .
25 ] 1_' 25 ¢
N e —TSF and
30 - R a— TSF Temp 30 1\ _ WWE DO
~ete s WWF Temp
35 - : P 35

Wertical lines depict parameter criteria. Depth measurements prevent the labeling of a thermociine.
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FIGURE 13. (cont.)
BLUE MARSH LAKE - WATER CHEMISTRY
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FIGURE 14.

BLUE MARSH LAKE - WATER CHEMISTRY"

issolved Oxygen Profiles - BM10
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"Wertical lines depict parameter criteria. Depth measurements prevent the tabeling of a thermocline.



FIGURE 14. {cont.)
BLUE MARSH LAKE WATER CHEMISTRY
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