


Lkl ROLAMD CLEAM LAKES REFORT
CONTRIBUTING S5TAFF

WaTER DUALITY MAMAGEMENT OFFICE

m 5., Wolimski, Project Manager
Iliam F. Stack. Technical Manager
Fenneth T. Belt, PFPeollutiorn Corntreol &nalvyvet 111
Katherine 5. Hull, PFPollation Control Anal
Frederick Scatens, Student Technical Qi
Candace L. Szabad, Graphics
Teresa A&. Dalton, Tvpist

THE JOHNS HOPKING UNIVERBITY
DEFARTMENT OF GECOGRAFHY AND ERNVIRONMENTAL ENGINEERING

Charles E. Chamberlin, Frincipal énalyst, Subthor
Wiiliam M. Winn, Student
Mary Lynn Baeck, Student

THE JOHNS HOFKEINS UNIVERSITY
SCHOOL OF HYGIENME AND FUBLIC HEALTH
ENVIRONMENTAL HEALTH ENGINEERING

Vincent F. Olivieri, Principal fAnalvyst, Author
David H. Westcott, Student

CITY OF BALTIMORE
DEFARTMENT OF FUBLIC WORKS
BUREAL OF WATER AND WADTE WATER
WATER ENGINEERING DIVISION
WATER QUALITY MANAGEMENT OFFICE

SEFTEMBER, 1924



TARBLE OF CONTEMTS

SLMMARY i
FECOMMENDAT IONS iv
LIST OF FIGURES vi
LIST OF TABLES viii

[

ACENOWLEDGEMENTS

1. INTRODUCTION 1
2. DESCRIFTION OF STUDY AREA 4
2.1, FHYSICAL GEOGRAFHY 4

LOCATION AND TOFOGRAFHY
LAKE MORFHOLOBGY
GEOLDGY, S0ILS, AND LAND USE

8]

2.2. THE RBIOLOGICAL COMMUNITY - AN OVERVIEW

ALGAL COMMUNITY FISH COMMUNITY
HIBHER FLANTS-DOMINANT SPECIES MOMMAL AND RIRD FORULATIONS
PENTHIC ORGAMIGMS THE WETLAND HARITAT

w

2.3, HISTORICAL AND FRESENT USEE OF LAKE ROLAND

HISTORICAL USES
FRESENMT USES
IMFACTS OF POLLUTION

Z. MICROBIAL ASSESHSMENT OF LAKE ROLAND 10
J.1. INTRODUCTION 10
MICROBIAL CONTAMINATION OF SURFACE WATERS
INDICATORS OF MICROBIAL CONTAMINATION
HISTORIC MICROBIAL QUALITY
ORJECTIVES OF CURRENT STUDY

. METHODS: SAMPLING DESIGN il
RESUL.TS AND DISCUSSION . 1=

DR
B

Z.3.1. TRIBUTARY CONTRIBUTION 1=

VIOLATION OF STANDARDS
GEOMETRIC MEAN DENSITIES
BACTERIAL LOADS



3.3.2. SOURCE EVALUATION

FECAL COLIFORM/FECAL STREFTOCOCCI RATIOD (FC/FS)
BIFURCATED SAMPLIMG (DRY WEATHER)

POFULATION DEMSITY AND LAND USE

SANITARY CONVEYANCE SYSTEM

FAILING SEFTIC SYSTEMS

Z.3.53. IN-LAKE CONCENTRATIONS AND TRAFP EFFICIENCY

VIOLATION OF STANDARDS IN THE LAKE

GEOMETRIC MEAN DENSITIES-DRY WEATHER AND STORM EVENTS
BACTERIAL LOADRS~DRY WEATHER AND STORM EVENTE

EVIDENCE OF IN-LAKE BACTERIAL COMTAMINATION-FC/FS RATIO
RECREATIONAL IMFPACTS OF BRACTERIAL LEVELS

4. TROPHIC STATUS, CHEMICAL AND FHYSICAL PARAMETERS
4.1. INTRODUCTION

TROPHIC STATUS AND EUTROFHICATION
HISTORICAL EVIDENCE OF EUTROFHICATION IN LAKE ROLAND
STUDY OBJECTIVES

4.2. MATERIALS AND METHODS
- 3. RESULTS AND DISCUSSION

4.7.1. NUTRIENT LOAD DYNAMICS

TRIBUTARY INFUTS AND OUTFLOW LOADS
ANNLIAL AND AREAL LOADING RATES
SFECIES AND SDURCE OF FHOSFHORUS

4.%3.2. IN-LAKE WATER QUALITY

TEMPERATURE, LIGHT FENETRATION AND pH
DISSOLVED OXYGEN

INTERNAL NUTRIENT DYNAMICS
NUTRIENT~-COMFARISONS WITH EARLIER STUDIES
ALGAL COMMUNITY-DOMINANMT GENERA

AL.GAL. BIOMASS

CO~LIMITING FACTOR(85)

RESIDENCE TIME AND ALGAL GROWTH
PREDICTION FOR LAKE BIOMASS

S. SEDIMENTATION
S.1. INTRODUCTION
SEDIMENTATION PROCESS
SEDIMENT IN-FILL OF LAKE ROLAND
OBJECTIVE OF CURRENT STUDY

S5.2. METHOD AND SAMFLING DESIGN

fay
i



od

o

. 1.

-
™M
e o

o

RESULTS AND DISCUSSION

HISTORIC ANNUAL SEDIMENT LOADS
SNURCES OF SEDIMENT

JONES FalLS-MAJOR SEDIMENT SCOURCE

LAND USE LOADING ESTIMATE

SEDIMENT STORED IN STREAM CHAMNEL AND FLOODFLAIM
SEDIMENT TRAF EFFICIENCY

CURRENT TRAF EFFICIENCY
FUTURE TRENDE IN TRAF EFFICIENCY

A. ANALYSIS OF ALTERNATIVES FOR MANAGEMENT OF LAKE ROLAND

A, 1. INTRODUCDTION

b.l.1.
6.1.2

MAJOR STUDY RESULTS AND MANAGEMENT CONSTRAINTS
MANAGEMENT ALTERNATIVES

H.2. MAMAGEMENT ALTERNATIVES

J

J
P-J e

- B 2
.. @

5.
.

5

KA -y
[ I

NO ACTION
WATERGHED MANAGEMENT

FOINT SOQURCE

INDUSTRIAL DISCHARGES

FOINT SOURCE CONTROL RECOMMENDATIONS
NONFOINT FPOLLUTION CONTROL

MONFOINT SOURCE RECOMMENDATIONG

IN-LAKE MANAGEMENT

WETLANDS MANAGEMENT
WATERLEVEL MANIFULATION

&. 5. IMPROVING RECREATIONAL FACILITIES

6.5.1
6.%.2
6."3.3

&. 5.4

EXISTING TRAIL SYSTEM
FPHYSICAL FITNESS TRAIL
NATURE CENTER

WETLANDS TRAIL

&.4. IMFLEMENTATION

b.4.1

BIBLIOGRAFHY

RECOMMENDATIONS CONCERNING IMPLEMENTATION

T6
37

18

I )

v A,

44

46

46
48

]
[y

=8
S8
a9
59



AFFENDIX

GENERAL ENVIRONMENTAL INFORMATION FOR LAEE ROLAND
FISHERY OF LAKE ROLAND AND TRIBUTARIES: OVERALL DESCRIPTION AND
AND FISH FLESH ANALYSIS
WILDLIFE OF LAKE ROLAND
DESCRIFTION OF IN-LAKE AND TRIBUTARY SAMPLING LOCATIONS
ETATUS OF FAILING SERPTIC SYSTEMS IN THE LAKE ROLAND WATERSHED
NORTHERN VIRGINIA FLANNING DISTRICT COMMISSION'S ANNUAL LAND
USE L.OAD ESTIMATES AFFLIEDR TO THE LAKE ROLAND SUBWATERSHED
ALGAL CELL COUNTS BY GENUS IN LAKE ROLAND SURFACE WATERS
DEFIMITION AND DEMOGRAFHICS OF LAKE ROLAND SERVICE AREA
COMFARISON OF USAGE 0OF LAKES WITHIN S50 MILE RADIUS OF
LAkKE ROLAND '
PURLIC FARTICIFATION IN LAKE ROLAND MANAGEMENT FLANNING
FLOOD CONTROL FOTENTIAL OF LAKE ROLAND
DREDGING SFECIFICS
FHYSICAL AND CHEMICAL ANALYSIS OF LAKE SEDIMENT

m

O Mmoo

T



SUMMARY

The large amounts of sediment delivered to Lake Roland annually
(25.7 % 10ES kg/yr) dictate that without interference the lake will
fill by approximately the year 2014 (2004-2046) and become a wetland
and meandering stream system. Virtually all of this sediment enters
the lake from the Jones Falls tributary. There is evidence to suggest
that a major sediment source i1s stream channel and flood plain deposits
that are mobilized during storm events. Fresently the lake’s trap
gfficiency ranges from 70 to 98 percent. depending on hydrologic con-
ditions. This high trap efficiency is expected to decrease as the
lake fills, resulting in additional pollutant loads delivered
downstream to the lower Jones Falls and Baltimore Harbor.

Presently, the lake has a volume of 489,934 cubic meters
(17,300,000 cubic feet) divided equally between its two basins. This
volume is 26 percent of the original volume established in 1861. Lake
Roland is a shallow eutrophic impoundment with little temperature
stratification and high average concentrations of total phosphorus (35
uwg/l at two meters) and chlorophyll-a (7.4 ug/l at the surface).
Dissolved oxygen levels are sustained above the state standard (5
mg/l) except in the lower depths (below 2 meters) during the summer
months.

Trap efficiency for phosphorus is high. The Jones Falls tributary
contributes the majority of the nutrient load delivered to the lake,
although areal dissolved phosphorus loads (per land area) are higher
from the more urbanized subwatersheds.

Nutrient loads to the lake are sufficient to support substantial

algal growth. The phytoplankton population in the lake is dominated by



colonial green and golden brown algae in the summer and early fall and
by diatoms in the winter and early spring. Average chlorophyll-a
concentrations were highest during November. Algal populations do not
appear to be at their stochiometric limit, probably due to rapid
flushing rates and depth-extinguished light intensity. The estimated
potential for increase in chlorophyll-a concentrations derived from
current phosphorus concentrations alone is approximately 20 percent.

Levels of bacterial contamination were high both in the tribu-
taries and the lake. All tributaries except Cochramn™s Run violated
the contact recreation standard (200 FC/100 ml) over 70 percent of the
time {(dry weather and storms). The majority of the dry weather bacterial
load was contributed by the Jones Falls and Towson Run. However, during
storm events the major load shifts to Roland Run (204 of load during
storms).

In-lake bacterial contamination was cbserved which could not be
accounted for by tributary inputs. FPossible sources for this contamina-
tion include leakage from the sanitary interceptor which runs under the
lake and failing septics within the immediate lake area., Further study
is required to pinpoint the exact source of this in-lake contamination

Overall, Lake Roland acts as an efficient microbial trap. Water
leaving the lake is of much higher microbial quality than when if
enters. Frequent violation of the contact recreation standard
throughout the lake precludes activities such as swimming. Hoawever,

present bacterial levels pose no health hazard to fishing or boating.

ii



Saurces of sediment, nutrient and bacterial inputs within the
watershed include agricultural and urban runoff, stream channel storage,
sanitary sewer overflows, deteriorated and deficient sanitary lines and
failing septic systems. Some of these pollutant inputs will be miti-
gated as the result of various local, state and federal programs targeted
in this area. Management alternatives which further address Lake Roland’s
problems and potential are presented in the recommendations section of

this report.
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RECOMMENDATIONS

Expand the lake’s recreational and educational function by managing
the wetland area and making it more accessible to the general public.
Impleﬁent appropriate technigques to improve the habitat and increase
diversity. Cresate an environmental resource center including an

interpretive trail system with observation towers and & nature center

or shelter.

. .,

Maintenance dredging of 70,000 cubic yards from the upper basin every
five years should be considered in order to sustain the lake's present
trap efficiency and thus prevent additional pollutant loads from being

delivered to the Baltimore harbor.

If a maintenance dredging program is implemented, develop innovative
uses for the dredge spoil material. Fursue the possibility of
generating revenue or offsetting the cost of municipal fill operations

by using the spoil material.

Correct the small leak in the dam at the Gate House bypass drain to
prevent the high sediment-pore pollutant concentrations from

contributing to the downstream pollutant load.
Limited monitoriﬁg of water quality parameters should be continued at

the lake outlet to detect changes in pollutant inputs to the lake and

shifts in the lake s overall trap efficiency.

iv



Upgrade monitoring of sanitary sewer emergency relisd structures in
the Lake Roland watershed so the peollutant load from thess point

spurces can be determined.

The suspected leakage from the sanitary sewer interceptor running
under the lake’'s upper basin should be confirmed using a dye dilution
or salt injection study. If leakage is confirmed the source should be

ninpointed and repalirs implemented as soon as possible.

Further investigation igs reguired to pinpeint the source of high
nutrient and bacterial concentrations detected during the bifurcated
sampling from the east branch of Towson Run {and in the vicinity of

Towson State University and Sheppard—-Fratt Hospital).

The relatively high pollutant loads observed from the Jomes Falls
subwatershed merit further investigation into the gossible non-point
sources, especially the existing agricultural practices within the

watershed.
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1. INTRODUCTION

L.ake Roland is one of more than 35,000 publicly owned lakes that

in

exist in this countrvy. The stability and water gusality of many of

these lakes has deteriorated at an accelerated rate due to pollutant loads
generated by human activities. The term used to describe this process

is sutrophication. In 1972 the National EBEutrophication Survey was
orgarnized to investigatz the nationwide threats of acceleratsd
sutrophication of freshwater lakes. The survey was designed to develop
information on nutrient sources, concentrations and impacts on selected
freshwater lakes. Nearly all of the 800 lakes evaluated nationwide during
this survey were fournd to be sutrophic.

As the pollution problems with these sconomical and recreational
resources became evident, national legislation was enacted to address
the situation. The Water Follution Control Amendments of 1272 (Section
F14) set out to protect the guality of the country’s freshwater lakes
by controlling pollutant sowces and restoring lakes with deteriorated
water guality. The Clean Water Act of 1977 upheld these objectives. By
requiring EPA to develop and implement a program of national lake
protection and restoration.

In response to the Clean Water Act mandate, EFS developed the Clean
Lakes Program. The goal of this program was to protect at least cone lake
with water gquality suitable for contact recreation, or to restore a
degraded lake to that condition, within 25 miles of every major population
center. Selection of individual projects was based on need, severity of
the problems and fiscal constraints. Secondary objectives included the
following!

1. Marimize public benefit.



2. \Use resouwrces of appropriate agencies from
all levels of government.

Z. Emphasire watershed management.

4. Develop active State involvement and
maintain a Federal—-State partnership.

S. Conduct program and project evaluations
as a management function.

Lake Roland was one of over 100 other projects in the country
selected for this program. Execution of the program included two phases:
(1) a diagnostic—feasibility study, and (2) implementatiorn of recommenda-—
tions emerging from the diagnostic study. In 1980, $100,000 was allotted
and channelled through the Regional FPlanning Council to Baltimore City for
the lL.ake Roland diagnostic—feasability study phase. This diagnostic phase:
(1) characterized the chemical, physical and biological properites of the
lakes: (2} analyzed the problems and future of the lakes; ((3) developed
recommendations for lake restoration and management: and (4) measured and
analyzed eqisting problems.

Lake Roland is an old impoundment proximate fto Baltimore’™s dense
urban population. Many of the lake’ s water quality problems have hbeen
highlighted in the past and are typical of other whban lakes. They
include accelerated sedimentation, nutrient enrichment and excessive
bacteria contamination. A 1972 study took a comprehensive look at the
Lake Roland system (Goucher, 1972). It assigned a eutfrophic status to
the lake on the basis of high nutrient concentrations ana raised concern
over the potential for nuisance algal blooms. They reported high concen-—
trations of total and fecal coliform bacteria, especially in the tribu-

taries and upper portions of the impoundment.



The Goucher study also observed evidence of high sediment loads to the
lake and the resultant rapid in—-filling. This sediment in-filling was the
focus of the 1974 Whitman, Requardt and Associates report, which estimated
the sedimentation rate and made recommendations for dredging a portion of
this material to restore some of the lake s volume (Whitman, Reqguardt
and Associstes, 1974).

The degraded water quality conditions described above preclude the
use of the lake for contact recreation (swimming) and decrease the
lake’s value for boating. fishing and nature study. However, the ecosystem
of the lake, wetlands and surrounding park land is relatively rich and
has much recreational potential. The primary purpose of this report is to
summarize the diagnostic studies and make recommendations that will help
develop the lake’s potential.

This report is organized in six sections. Section Two gives a over-
view of the study area while Sections Three through Five describe the
field studies which were conducted to determine the biological. chemical
and physical character of the lake. Section Three assesses the microbial
parameters while Four focuses on the lake’s trophic (nutrient) status as
well as chemical and physical characteristics. Section Five describes the
sedimentation processes occurring within the lake including estimates of
the sediment load and the approximate date the lake will fill in. Alter-—

native management strategies are proposed and evaluated in Section Six.



2. DESCRIFPTION_QF STUDY AREA

2.1 __PHYSICAL GEOGRAFHY

LOCATION AND TOPOGRAFPHY. Though owned and managed by the ity of
Baltimore, Lake Roland is actually located in Baltimore County, one mile
bevond the City limits. The lake and surrounding Robert E. Lee Park (see
figure 2.2) totals 450 acres that is surrounded by a densely populated
urban and subuwrban area. The lake’ s drainage basin is in the Jones Falls
watershed and lies entirely within the hilly Fiedmont physiographic
province. The basin drains 32.46 square miles and has an elevation of
600 feet at the headwaters and 220 feet at the dam crest. The area
receives a mean annual rainfall of 43 inches which is evenly distributed
throughout the vear.

fhree major tributaries drain into Lake Roland i{see +figure 2.1). 0OF
these tributaries the upper Jones Falls accounts ftor nearly 71 percent of
the total drainage. Qutflow from the lake occurs at the dam crest and
drains into the lower Jones Falls which feeds directly into Baltimore
Harbor.

LAKE MORFHOLOGY. On the basis of morphology and residence times, Lake
Roland can be divided into three distirnct basins. The dimensions and
bathymetry of these basins are shown in table 2.1 and figure Z.3. The
upper pool consists of emergent wetlands that have developed from
sedimentation at the confluence of the tributary inlets. The upper and
lower basins are separated by the Fenn Central Railroad bridge. The lower
and upper basin have residence times of nearly two days, while the upper
pool and inlet has a residence time of only a few hours. Generally the

shallow impoundment exhibits little vertical temperature stratification.

BEOLOGY, S0OILS AND LAND USE. The material transported to Lake Roland
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MORFHOLOGICAL CHARACTERISTICS OF LAKE RILAND

T8BLE 2.1

e v cmess amen e b Tl e e oo Rt W WS SR W e 544 b e e A e o e 1100

LOWER
CHRRACTERISTIC BAEIN

1780

LFPER
BAGSIN

UFPFER FPOOL*
AND INLETS

TATAL

Yolume {(cw.m.) 235,905

Ar=za (hal B.465
DEFTH

Averags (m} 2.74
Maximum (m? 4,246

RESIDENCE TIME**

Average (days) 1.70
Minimum (days) 0. 88
Maximum {(days) S.30

237,078

16. 28
1.13
4,57
1.90
0. 68
5. 40

16,707

6,32

0,13
0. 04

.28

¥m Pl .l
483%,93&

Zl.16

T, 50
1.80
11.10

1861

TOTAL

1.8

Q2 .E5O0

YAl ® e

N/A

N/AA
N/&

*Also referred to as emergent wetland

ArBRa&a .

*+Residence time is the time required for complete replacement of

water in a reservoir.
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LAKE ROLAND BATHYMETRY

DEPTH (1t}

T

FIGURE 2.3: gathymetric map of Lake Roland
derived from 1980 surveys and soundings.
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by its tributaries is strongly influenced by the geology and socil of the

watershed. The basin is underlain primarily by igneous and metamorphic
rock (Appendix A). The solls are characterized by loams and silty loams
{(Appendix A). Details concerning the nature of geological scoil formations

and their relation to ercosion, sedimentation and land use are available in
the Goucher report (Goucher, 1972).

The physical and chemical features of the lake are also influenced
by the different land uses within the 8,941 hectare (22,142 acre)
drainage area (figure 2.4). Dominant land use catagories within the
watershed include residential (3Z8%), woodlands (30U), and agriculture
(19%)Y. Later in this report, land use is evaluated to indicate sources

of major pdllutants delivered to the lake.

The binlogical community of Lake Roland has many of the character-
istics of an urban eutrophic impoundment. The lake ecosystem shows asigns
of accelerated nutrient enrichment.

ALGAL COMMUNITY. During the warmer months, Lake Roland is

(5.3 PR A 454 em S TS S

diatoms such as Asterionella spp. and Navicula spp. (Chamberlin, 1982).
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HIGHER FLANTS - DOMINANT SPECIES. The higher plant community of
L.ake Roland and its shoreline was sampled in 1971 (Goucher, 1972).
Aquatic macrophytes were not observed in the lake water. However, T4
emaergent species were identified along the shore areas sampled and in a

portion of the wetland north of the upper basin (Appendix A). The
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species sampled along the shoreline of the lower basin were dominated by
ground ivy (Glechoma hederacea L.}, a bybrid mint (Meptha gentilis L.},

T T T e T ) T . s e 0 DO S et o o e e o PRSPl P LR SR IRR A £

sassafras (SBassafras_sp. _Necs) and arrowhead (Sagittaria latifolia
Wild). The wetland area developing at the head of the upper basin is
dominated by common cattail {(Typa latifolia L.) and arrowhead.

Recently, patches of common reed (Eragmites spp.) have been identified
within the cattail wetland.

BENTHICT ORGANISMS. EBenthic organisms were sampled by the Goucher
study and found to be absent from the sediment covered lake bottom.
However, the wetlands and inlets do support a variety of benthic
organisms. In some of the tributaries, organisms indicative of organic
anrichment such as sewage fly larvae (SBtiratiomys sp.) and sludgs worms
{Tubifex sp.) were identified {(Goucher, 1972).

FISH COMMUNITY. An attempt was made by Goucher ((1972) teo characterize
fish populations within the lake. However, due to inadeguacies of the
sampling technigue, the resultant list should not be considersd comprehen—
sive (Appendix B). A variety of fish speciss have been stocked in Lake
Roland over the years, but more recently, the stocking bas consisted mainly
of large mouth bass (Appendix B).

Although the upper portions of the watershed supports natural trout
populations, the main body of Lake Roland harbors large populations
of less desirable species such as carp (Cyprinus _carpig). However, the
lake does support self-sustaining populations of many sport fish, primarily
large mouth bass, black crappie, bluegill and channel catfish. The areas
with gravel substrates in the lower basin provide the best spawning areas

for most sport fish species. Generally the sediment load in the lake

suppresses the population of many game fish by limiting suitable spawning



areas and suffocating =g9gs.

A preliminary fish flesh analysis for organmic and heavy metal
contamination was completed in June, 1982. Chlordane, an insecticide
used in termite control, was the only parameter teo sxceed the U. 5.

Food and Drug Administration (FDA) action levels (levels considered

safe for human consumption?. The levels of chlordane found were not
considered an immediate health hazard and were comparable with other data
collected in the metropolitan area gver the past two vyears. Further study
has been initiated to determine the spatial distribution of the elevated
chlordane levels. Results should be forthcoming within a year (for further
information see Appendix B).

MAMMAL AND EBIRD FPOFULATIONS. The mammals of lLake Roland were also
surveyed in 1971 (Gouchesr, 1972). A variety of mammals common to
surburban areas were identified such as opossum, raccoon, fox, muskrat,
deer, wocdchuck, moles, shrews, shkunlk, rabbit and squirrel {(Appendix
Cr.

Approximately 218 species of bird were identified by the Marvland
Ornithological Society in the Lake Roland area in October, 1978
{(Appendix C). Many of these birds are permanent residents of the lake
while others are seasonal migrants which use the area as a temporary
resting or breeding habitat.

THE WETLAND HARITAT. A variety of birds are attracted to the
wetland habitat emerging at the north end of the lake. The dominant
veqgetative species include cattail (Typha_ latifolia)., common reed

(Phragmites spp.’) and black willow (Salix _nigra’) on the perimeter

(Appendix A). THDugh these species provide little food for most wildlife,

they are moderately useful for shelter and nesting sites. The wetland does



support & limited variety of plant species which are good food sources
for wildlife, but overall the habitat is of moderate quality (Appendix A).
The merits of increasing the wetland vegetative diversity are evaluated in

Bection Six of this report.

2.5, __HISTORICAL AND PRESENT_USES 0OF LAKE ROLAND

HISTORICAL USES. Lake Roland was originally built in 1861 as the
City™'s principal water source. However, two years later the City realized
that the supply was not only insufficient but also contaminated. By 1845
the plan was to use the Gunpowder Falls basin. When the drinking
water was first filtered in 1915, the Lake Roland source was abandoned
because it was too small and too low to flow by gravity to the new
Montebello Filter Flant. Although the lake has besen dredged twice since
its impoundment, it has lost 75 percent of its original volume to
sediment. The facility eventually was put under the management of the
EBaltimore City Department of Recreation and in 1937 the watershed property
was developed into a park, now known as Robert E. Lee Memorial Fark.

FRESENT USES. With its aesthetic natural features, proximity to
Baltimore®s wban center and status as a public facility, Lake Roland
and the suwrrounding park provide a number of recreational opportunities.
Heaviest use of the facility occurs on weekends and holidays (Goucher,
1972). Uses of the park land include picnicking, hiking and nature study.
Three picnic areas are provided near the dam {(see figure 2.2)

Lake activities traditionally have focused on boating and fishing
in the summer and ice skating in the winter, although, ice skating is
no longer permitted for safety reasons. No rental boats are avail-—

able for public use, but a launch remains for private craft.



IMFACTS OF FPOLLUTIOM., The lake®s poor water guality has decreased its
recreational and aesthetic value. Sedimentation has reduced the lake’s
valume and caused the loass pf fish habitats and area for boating and
fishing. Feoor water guality also favors populations of less desirable fish
and impairs the lake’ s value as a fishery. Finally high bacteria levels
preclude water contact activities like swimming. These water gquality
problems and their possible abatement strategies are the focus of subse-—

quent sections of this report.



S21.__ INTRODUCTION

MICROBIAL CONTAMINATION OF SURFACE WATERS. Modern sewage disposal
techni ques have cuwrtailed the presence of pathogens in most surface
waters. However, inadvertent contaminatiomn continues to some degrse. The
characterization of this contamination in Lake Roland is important spo that
danger to the health of lake users can be assessed.

The systems designed to contain, transport and treat excrement are
not 100 percent efficient. Contamination of surtace waters cam pcocur in
various ways such as exfiltration from cracked or damaged sanitary lines,
overtlows and surcharges from lines with exceeded capacity and leaks from
septic systems into adjacent streams. All these problems are aggravated
when heavy raintall infiltrates these sanitary sewer systems and intensi-—
fies the outflow contamination. Stormwater runoff also washes fecal matter
from domesticated and wild animals into tributaries which transport the
material to Lake Roland.

INDICATORS OF MICROBIAL CONTAMINATIONM. The difficulty and danger
of isolating and guantifying the various pathogenic organisms {(especially
viruses) make it necessary to use indicator species. Total and fe=cal
coliforms are the best known indicators of general bacterial and viral
contamination in surface waters. Fecal coliforms (FC) are restricted to
the intestinal tract and excrement of warm blooded animals and are
therefore considered a more reliable indicator of fecal contamination.

The presence of FL has been found to correlate well with that of
Salmonella bacteria, although, such correlation is lacking with
many other pathogens. Survival time of FC in surface waters is not

identical to that of many pathogens, especially viruses which often
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live much longer. These and other limitations should be kept in mind
when considering the health risk significance of TC and FC levels
presented here (for further information consult Hoadley/Duka, 1977).

HISTORIC MICROBIAL QUALITY OF LAKE ROLAND. Historically, fecal
coliform levels in Lake Roland have exceeded limits recommended by the
National Technical Advisory Committee on Water Quality Criteria for
primary contact waters (200 FC/100 ml). The Goucher study (1972) reported
mean fecal coliform levels ranging from 568 to 872 FC/100 ml in the upper
lake basin. In the lower basin, levels were reduced and ranged from 88
FC/7100 ml at the dam crest to 264 FC/100 ml in the central portion. The
study noted that due to microbial settling and die-off, the waters leaving
the lake were of better microbial quality than those entering.

ORJECTIVES OF CURRENT STUDY. Although the above chservations
serve as a historical reference of the lake s microbial guality, the data
are outdated and their value is limited +for assessing the current lake
condition. Additionally, the observations made in 1972 only assessed
conditions during the summer months. They did not make a distinction
hetween dry weather and storm conditions and they provided little
gquantitative information about contamination sowces within the
watershed. This report attempts to correct these deficiencies and to

quantify the lake’ s value as & microbial trap.

2:2.  _METHODS: _SAMELING DESIGN
The sampling and microbial analysis of Lake Roland was performed
by Dr. Vincent P. Olivieri, SCD of Johns Hopkins University’s School

of Hygiene and Public Health, who is a spécialist in this field. The

technical report "Microbial Quality of Lake Roland and Feeder
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Streams," provides a detailed account of materials, methods, analysis
and conclusions. A& briefer more general discussion of this work is
the focus of this section.

Following Standard Methods (1975), samples were analyzed for total
and fecal coliform (FC) and fecal streptococci (F8) concentrations.

Recent studies have demonstrated that fecal coliform (FC) are present in

greater numbers than fecal streptococci (FS) in the feces of humans. In
contrast, other animal feces were found to contain greater numbers of
fecal streptococeci than fecal coliforms. The evaluation of the FCO/FS
ratio can and has been used to determinge whether human contamination is
present in surface water. An evaluation of this kind has been done for
tributary amd lake sampleg (Geldreich and Kenner, 1969).

Sampling stations were established on the four major tributaries
and'at the lake gutlet (figure 3.13 see Appendix D for a description of
the lopcations). These tributaries, the Upper Jones Falls, Roland Run,
Towson Run, and Cochran®s Run, constitute about 93 percent of the total
flow to Lake Roland., Fopur regular and five pilot in—-lake sampling sites
were established (figure 3.2). Since Lake Roland is divided into two
physically distinct basins, in—-lake water samples were taken at two
stations located over the deepest portion of sach basin. Lake samples
were drawn from various depths within the water column: (0.61, 1.37, 1.82,
2.13, and Z. 646 meters).

A pilot program assessed cross—sectional. (stream), diurnal, depth,
sampling and analytical variability in bacteria concentrations during
both dry weather and storm runoff conditions. Variations were found to
be insignificant for the most part. One exception was the significant

cross—sectional variation observed at the outféll station below the base
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LAKE ROLAND WATERSHED SAMPLING STATIONS

A TRIBUTARY SAMPLING SITES
A BIFURCATED SAMPLING SITES

FIGURE 3.1 Tributary sampling station locations, Lake Iioland, 1980.
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FIGURE 3.2: In-lake sampling stations for Lake Roland, 1980-1981. Regular



of the dam. This variation was due to a small leak from the gate
house bypass drain, which caused the outflow of benthic water to the
past side of the stream. This sampling station was therefore moved
up to the dam crest to measure the mass flux of pollutants from the
lake water body rather than from the lake sediments.

From July, 1980 to August 1981 dry weather samples were taken at the
regular tributary and lake stations once ber month. However, during June
through September in-lake dry weather samples were taken twice per month
at the regular stations., Storm runoff samples were collected at the
regular sampling site locations.

Historical records, land use patterns, known point sources, sanitary
survey observations, and initial study results were snalyzed to develop
an additional special sampling program. Frogressive hifurcated {(survey)
stream sampling efforts were designed to diagnose the cause(s) of existing
lake conditions and to evaluate proposed control measures. Dry weather
samples were manually collected at 15 sites along progressive branches in
the channel network to map the relative contributions of pollutant loads

(Figure 3.1).
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VIOLATION OF STANDARDS — DRY WEATHER AND STORM EVENTS. Results of
the monthly dry weather sampling at regular tributary sites revealed
that the Mational Technical Advisory Committee (NTAC) standard of 200
FC/100 ml for primary contact waters (swimming, etc.} was regularly
exceeded at the Jones Falls at Sorrento (just above the lake), Roland

Run and Towson Run stations 85, 88 and 72 percent of the time, respective-

pos
i



ly (figure Z.3). The Cochran’s Run station exceeded the standard 25 percent
of the time.

Stormwater runoff often intensifies the fecal caontaminatiorn of
surface waters and in this respect, the Lake Roland watershed is quite
typical. During storm events the 200 FC/100 ml standard was exceeded
in the Jones Falls, Roland Run, Towson Run and Cochrar’s Run 85, B89,

88 and 8% percent of the time respectively (figure Z.3). The 1,000
FOCA100 ml level for non-contact recreational waters was exceedsd a
majority of the time in all tributaries during storm events (figures
.43,

GEOMETRIC MEAN DENSITIES -~ DRY WEATHER AND STORM EVENTS. The
geometric mean densities for dry weather samples were computed (table
Z.1). The highest densities for total coliform, fecal coliform and
fecal streptococeci were observed at Towson Run. High levels were also
found at the Jones Falls at Sorrento and Reoland Run stations. The
geometric mean density for fecal coliforms at all three of these
stations sxceeded the 1,000 FC/100 m]l standard recommended by NTACD for
water classified suitable for non—contact recreational purposes (NTAC,
19468, The health risk significance of this data is uncertain due to
the controversy surrounding the use of indicator organisms.

A detailed analysis of bacterial levels during a storm event found
little variation in micriobial density during the course of the storm.
However, during the storm indicator levels in.the tributaries were several
orders of magnitude greater than levels in the lake. Furtherﬁore the
densities of bacterial indicators during storm events were one to two
orders o¥'magnitude greater than the densities observed during baseflow.

This suggests that even during storm events, the lake efficiently removes
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VIOLATION OF CONTACT RECREATION
BACTERIA STANDARD IN TRIBUTARIES
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DRY WEATHER Il srorm evEnTs
.3: Percent samples violating contact recreation standard
FIGURE 3.3 (200 Fecal Coliform/100 ml1) in Lake Roland tributaries
during dry weather and storm events, August 1980-August 1981
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BACTERIA STANDARD IN TRIBUTARIES
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FIGURE 3.4: Percent samples viclating non-contact recreation standard
{1,000 Fecal Coliform/100 ml) in Lake Roland tributaries
during dry weather and storm events, August 1980-August 1981
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BACTERIAL INDICATOR GEOMETRIC MEAM DENSITIES* FOR LAKE ROLAND

TRIBUTARIES, AUGUST 1980-AUGBUST 1981
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JONES FALLS

ROLAND RUN

TOWSON RUN

COCHRANTS RUN

DRY
STORM

DRY
STORM

DRY
BSTORM

DRY
STORM

TOTAL

COLIFORM

4,485

215,000

11,767
129,865

1,062
26,979

FECAL

COLIFORM

1,071
17,835

1,375

99, 664

2,853

42,558

109

15,127

STREPTOCOCCI
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FECAL

17,755
04,370

T0,185

3,263,448

31,774
919,177

9,459

323,374
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*Number /100 ml

BACTERIAL INDICATOR LOADS* FOR LAKE ROLAND TRIBUTARIES,

TABLE =.2

AUGUST 1980-AUGUST 1981
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TOTAL

COLIFORM

FECAL
STREFTOCOCCI

JONES FALLS

ROLAND RUN

TOWSON RUN

COCHRAN®S RUN

DRY
STORM

-2 (1)
«F (1)

Qo (40)
S 43

FECAL
COLIFORM
2.7 (48)
284.2 (16)
0.7 (12)
80O3.2 (47)
2.2 (39
S594,0 (IS
0.01 (1)
38.0 (D)

(58)
(11)

(19)
(63)

(21)

(25)

(2)

(1

“*Lmad

-

*#Percent of total input
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bacteria.

BACTERIAL LOADS - DRY WEATHER AND STORM EVENTS. Calculation of
bacterial loads indicate the relative mass contribution of the principal
tributaries. The majority of dry weather bacterial lbad into Lake Roland
is contributed by the Upper Jones Falls (70 percent of the drainage) and
Towson Run (8 percent of the drainage, table Z.2). Interestingly, the TC
and FC load from these two streams is similar, despite the contrasting size
and land use characteristics of the two watersheds. FPossible reasons for
this anomaly will be discussed later in this section,. It is also note-—
worthy that the Upper Jones Falls contributed a majority of the dry weather
FS load to the lake (5B percent).

During storms the majority of the bacterial load was contributed by
Roland Run (135 percent of the drainage) and Towson Run (8 percent of the
drainage). In general, 90 percent of the total anmnual bacterial leoad
to the lake was delivered during storm events. Storm loads were one to
three orders of magnitude greater at all stations than dry weather loads

(table Z.2).
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Fecal contamination is a problem in the Lake Roland watershed,
especially during heavy rainfall. The pertinent guestions that follow
are:’ 1} Is this contamination mainly of human or animal origin®?

2} Where in the watershed is the material originating?
3y What types of sources are generating the majority of
this pollutant?
FECAL COLIFORM/FECAL STREFPTOCOCCI RATIO (FC/FS). Earlier, it was

mentioned that FC/FS ratio can be used to distinguish between human and

15



other animal fecal contamination. Geldreich and Eenner (1949 report

that the FLC/FS ratio for human feces and waste water is grzater than

4.0, while that found in animal feces, separate stormwater systems (no
sewage) and farm drainage 1s less than 0.7. Unfortunately various
complerities limit the usefulness of the ratioc for urban runoff surface
waters. BRacteria are atfected bv a wide variety of environmental factors
which influencs microbial die—-away rates and alter the ratio. In addition,
combining a variety of contamination sources may also alter the ratio.

In a2 large majority of the tributaries sampled the FC/FS ratio was
less than 1.0. Furthermore there was little distinction between the dry
weather and storm ratios. Considering the potential for human contamina-—
tion within the watershed, it is believed that the presence of human
contamination may have been obscured.

BIFURCATED SAMPLING (DRY WEATHER). In order to locate microbial
"hot spots” within the subwatersheds, dry weather bifurcated (survey)
sampling was implemented (see map, +tiguwre Z.1). Resource limitations
prevented bifurcated sampling during storm events.

High levels of all indicator species were found at various sites
along Towson Run especially in the upper reaches of the drainage
(table 3Z.3). Fecal streptococci levels greater than 1,000 FS/100
ml were observed at all sites but Cochran’s Run (below the pond),

Roland Run (gast branch) and the Jones Falls-S81laughter House branch.

In every subbasin, bacterial densities imcreased downstream (table

4

«5)e  Towson Run contained the highest bacterial densities, but low flow
(difficult to measure) in the feeder streams made further interpretation
difficult. The major load seemed to emanate from below the confluence of

the north and south branches. Similarly, most of the load for the Jones

16



GEOMETRIC MEAN DENSITY* OF BACTERIAL INDICATORS

AT BIFURCATION STATIONS*% ON LAKE ROLAND TRIBUTARIES
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STATION BIFURCATION
CODRE STATIONS
Cochran’s_Fun
19 Below Pond
146 Above Fond
Towson_Run
17 South EBranch
i8 North Branch
26 Culvert Above
Athletic Field
28 Above Burke Ave.
2 Burke Avenue
Culvert
29 Sheppard-Fratt
Culvert
Roland_Run
19 East Branch
{Bel tway)
20 East Branch
(Thornton Ave.)
21 North Branch
(Thornton Ave.)
Jones _Falls
22 Above Valley Inn
23 Ruxton Road
24 Slaughterhouse
Branch
29 Moores Branch
Notes:

*Number /100 ml

*#Samples taken during dry weather only
*»##Station locations shown on Figure 2.1

COLIFDRMS

e o T st e o e Som e S o S S o B S St SO W Pl W, L . el W o o o W Tt o o ol S T O, T S e oY S SO B AP i St B S S S AP A Y. i W ) O e YN S B S SORHD N S e W e

16.1

TOTAL

773
1,073

1,767
10,500
7, SO0

35, 000
19,250

29,700

2I0
77

126

FECAL FECAL
COLIFORMS STREFTOCOCCI

1,240
85, 500

12, 650
4,150

1,750

280
05
20

{August 1980-May

&83
2,700

29,467
7,100
66,500

138, 500
81,500

3T, 600

1991).



Falls was delivered below Ruxton Road. In Roland Run the majority of
bacterial load was again found in the lower reaches, below the junction
ot the east and north branch.

FOPULATION DENSITY AND LAND USE. Some insight aé to the causes of
the high bacterial concentrations and areal loadings observed can be
gained by looking at population density and land uses within =sach
contributing subwatershed. Towson, Roland and Cochran®™s Run have highly
urbanized watersheds (figure 2.3). The Upper Jones Falls watershed
is primarily rural, with woodlands and agricul ture occupying &2 percent
of the watershed. Since human and animal contamination are the major
sources of bacterial contamination it is not surprising that the more
popul ated watersheds contribute the majority of the loads.

SANITARY CONVEYANCE SYSTEM AS SOURCE OF BACTERIA. A possible source
of bacterial contamination may be found by reviewing the condition of the
sanitary convenyance svystem of the LLake Roland watershed. This system has
recently been under close scrutiny as part of the 201 Back River Facility
Flanning process (Whitman, Requardt and Associates, 1983). This study
indicates that at 1980 sanitary flow conditions, 17 percent of the system
serving the watershed was deficient dwing peak flow and high in—-flow from
rainfall. At estimated conditions for 2003, 26 percent will be inadequate
(figure Z.6). A major portion of the deficient sewer lines are located in
the Upper Jones Falls below Ruxton Road. With a smaller portion in the
upper reaches of the Towson Run system in the:-vicinity of Towson State
University.

As noted earlier, during storm events the bacterial load from
Roland Run is lgrge. The sanitary system serving this area was not found

to be inadequate by the 201 study. However, prior to 1982, flow was

17



LAND USE AND

OTHER
.
1cu
RESIDENTIAL = %a%gcn LTuRE

INSTITUTIONAL % :

WOODLAND

JONES FALLS’

TOTAL AREA:
POPULATION:
POPULATION DENSITY:

6,303 hectares
16,365
2.6 persons/hectare

*commercial and industrial uses make up less than 1 percent of
the Jones Falls land use.

TOWSON RUN

TOTAL AREA:
POPULATION:
POPULATION DENSITY:

716 hectares
12,381
17.3 persons/hectare

FIGURE 3.5:
1982.
interim report, September 1982.

17.1

POPULATION

OTHER

WOODLAND
/'\\i% GRICULTURE
i NSTITHTIONAL
. \ E’x NDUSTRIAL
RESIDENTIAL - COMMERCIAL

~

ROLAND RUN

1,386 hectares
13,084
9.4 persons/hectare

TOTAL AREA:
POPULATION:
POPULATION DENSITY:

RESIDENTIAL ;
S—INSTITUTIONAL
A

L//omm

COCHRAN' S RUN

TOTAL AREA: 216 hectares
POPULATION: 1,407
POPULATION DENSITY: 6.5 persons/hectare

Land use and population density in Lake Roland Subwatersheds,
Data taken from Jones Falls Urban Runoff Project,
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Figure 3.6.

#Monitoring of these sanitary emergency reliefs does not presently

provide gquanitative data.
**Locations of numbered sanitary emergency reliefs are shown on
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diverted to this line from the Texas Fumping Station in Cockeysville when
NecEssary. It is believed that much of the inadvertent leakage from the
Roland Run line into adjacent surface waters may be due to this additional
flow. &ince the beginning of 1982, most of the excess from the Texas
Fumping Station has beemn diverted to the Long GQuarters system, but the
Foland Run diversion is still occasionally used. In the future, bacterial
contamination from the Roland Run system may be curtailed since the flow
from the Texas station is no longer diverted to Roland Run. This should
improve water quality in the aresa, especially in Lake Roland. Monitoring
of the emergency relief structures in the watershed should be upgraded

te provide guantitative as well as qualitative data on overflows. Records
should also be kept of any diversions into the Roland Run system with
monitoring programs to be designed accordingly.

FAILING SERTIC SQYSTEMS. Failing septic systems are another
possible source of bacterial contamination within the watershed. Eleven
areas within the Lake Roland watershed have been found by Baltimore
County to have concentrations of failing septic systems and were considered
potential sources of bacterial contamination {(figure Z.46). Nine of these
areas were sewered under the Early 8Start Ffrogram of the Back River Facility
Flan. Industrial connections should be completed by 1982 (Appendix E).

In the upper reaches of Towson Run where high bacteria and phosphorus
concentrations were observed in 1981, there are no severe pockets of fail-—
ing septic systems. However, in the summer of 1982 the Baltimore County
Heal th Department discovered a large restawrant on York road discharging
sanitary flow illegally into the storm drain system leading to the head
waters of Towson Run. This flow probably explains the high concentrations

observed during bifurcated sampling. As of October 11, 1982 this restau-
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rant was connected to the Baltimore County sanitary sewer system so that

it is no longer contributing to the pcollutant load.
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VIOLATION OF STANDARDS IN THE LAKE - DRY WEATHER AND STORM EVENTS.
Vinlation of standards in lake samples were considerably less than in
the tributary samples. Dry weather samples from the lake inlet, uppsr
basin and Fennsvlvania Central Railroad (FCRR) bridge violated the
200 FC/100 ml standard 65, 47, and 13 percent of the time, respectively
{(figure ZF.7). Samples +ftrom the lower basin and at the lake outfall
violated the standard lesss frequently (22 and 9 percent respectively).
The 1,000 FC/100 ml standard for non-contact recreation was violated
half the time at the lake inlet during dry weather, but few violations
mf this standard were observed at the other lakes statioms (Figure
Z.8).

During storm events lake samples were taken only at the FCRR
bridge and at the lake outfall. Violation of standards increased at
both stations but remained much less than that observed in the
tributaries.

GEOMETRIC MEAN DENSITIES -~ DRY WEATHER AND STORM EVENTS. Although
mean densities during dry weather at the lake inlet were above the
1,000 FC/100 m]l standard, water leaving the lake was consistently
below the 200 FC/100 ml level (table 3.5). However, during storm
events bacterial levels were elevated so that the contact standard
(200 FC/100 ml) was violated at the lake outfall station and the

non—contact standard (1000 FC/100 ml) was exceeded at the FCRR bridge.
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PERCENT

VIOLATION OF CONTACT RECREATION
BACTERIA STANDARD IN LAKE ROLAND

100~

LAKE
INLET

FIGURE 3.7:

Bl onay weatHen
Bl svosm events

UPPER RAILROAD LOWER LAKE
BASIN BRIDGE BASIN OUTFALL

Percent of samples violating contact recreation standard
{200 Fecal Coliform/100 ml) in Lake Roland, August 1980-
August 1981. Samples taken at the lake inlet, upper basin
and lower basin stations during dry weather only.

VIOLATION OF NON-CONTACT RECREATIONM
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FIGURE 3.8

BACTERIA STANDARD IN LAKE ROLAND

E&] ony weatnen

I trorm Events

UPPER RAILACAD LOWER LAKE
BASIN BRIDGE BASIN OUTFALL

Percent of samples violating contact recreation
standard (1,000 Fecal Coliform/100 ml1) in Lake Roland,
August 1980-August 1981. Samples taken at the lake’
inlet, upper basin and lower basin stations during dry
weather only.
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TABLE 3.5

BACTERIAL INDICATOR GEOMETRIC MEAN DENSITIES* FOR LAKE ROLAND AND
OUTFALLL, AUGUST 1980-AUGUST 1981

et e e et . T AN S S Vabed " W ] SO Tt WY o S AT i . SO W . . i S, bt T s " A S, WA i . e SO PSS it At e SO M et SO o L D, S o SOt W, S, S B W b S ST S S sl D o

: TOTAL FECAL FECAL

! LAKE STATIONS COLIFORM COLIFORM STREFTOCOCCI

! LAKE INLET  DRY 4,285 1,467 13,804

! STORM N/A N/A N/A

! UPPER BASIN  DRY 1,406 ag8 b6, 650

! STORM N/A N/A N/A

! PCRR BRIDGE  DRY 986 135 1,938

! (UPPER BASIN) STORM 3,217 1,070 19,830

! LOWER BASIN  DRY 813 162 =z, 304

: STORM N/A N/A N/A

i LAKE ODUTFALL DRY 722 47 9,795

: STORM 1,930 398 14,529

*NUMBER/100O m1 T
IABLE_3.6

JEFCEES- .2 SUC_. g

BACTERIAL INDICATOR LOADS* FOR LAKE ROLAND INLET AND QUTFALL,
AUBUST 19280-AUGUST 1981

: TOTAL FECAL FECAL |
! LAKE STATIONS COL IFORM COLIFORM STREFTOCOCCI !
Z T T T T T TS S T T e ':
! LAKE INLET DRY 19.8 (N/A) 4.5 (N/A) 6.9 (N/A) |
: STORM - - - - - - !
: ;
! LAKE OUTFALL DRY 5.7 (33) % 0.3 (5) 4.6 (52) :
| STORM 101.1  (2) 18.3 (1) 62.7 (1) :
; :
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*_oad = Geometric mean numbers per second x 10E6
*#Percent of total input (JF + RR + TR + LR)
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BACTERIAL LOADE -~ DRY WEATHER AND STORM EVENTS. The differsnpce
hetween the hacterial leoad entering and leaving the lake demonstrates

ion as a bacteri
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1 trap. Genersally only a small per-
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centage of the bacteria that enters the lake was observed at the laks
outfall during both dry weathsr and storm events {(table I.46). The trap
efficiency appeared to improve during storm events as can bhe seen from the
low percentage of fthe bacterial load leaving the lake. The low waisr
velgoity within bthe lake permits ssdimentation of microorganisms and the
allows for substantial microbial dis-awav. As 2 bacterial trap, Lakes
Roland improves the quality of downstream waters, including the §owsre
Jones Falls, Baltimore Harbor and the Chesapeake Bay.,

EVIDENCE OF IN-LAKE BACTERIAL CONTAMINATION — FCO/FS RATIO. Fecoal
contamination of the lake was obhserwved which was not accounted for by
tributary inputs. As explained before, a FLC/ S ratio above 4.0 is
irdicative of human fecal contamination. Water entering and lesaving
Lake Roland gernerally had ratios lssg than 1.0, but s higher
proportion of in-lake dry weathsr (upper and lower basins stations)
and storm samples (upper basins) had FC/FS8 ratios greaster than 4.0,

Fassible =sowrces of this contamination incliude the failing septic
systems in the arsa adjacent to Lake FRoland or leakage from the
sanitary line that runs under the upper basin. Due to fiscal con-—
straints, investigators were unables to conduct a dve injection study
which would verify and quantify such a l=al. A study of this nature
should be included in any further investigation of Lake Roland.

RECREATIONAL IMFACTS OF BACTERIA LEVELS. The regular violation of
the 200 FC/A100 ml level in the lake precludes its use for any primary

contact activities such as swimming. However, the bacteria concentrations

s
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pose little or no hazard for boating and fishing on the lake. Consider-—
ationg for improving the microbial qQuality of Lake Roland are provided in

the Management Alternative Section of this report.
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4.1. _INTRODUCTION
TROFHIC STATUS AND EUTROPHICATION. The trophic status of an aquatic
ecosystem 1s a measurement of the degree and the type of nutrient enrich-

ment, coupled with the capacity of the system to assimilate these

nutrients. Often these nutrients, primarily nitrogen and or phosphorus,
determine the ext=nt of algal growth. Hence, the trophic status of a

water body is a function of its® productivity. The assimilation of these
nutrients may be affected by factors such as tuwbidity, temperature, and
morphometiric featwes like the flushing rate or surface area. Turbidity
can be particularly limiting since algae, like all plant organisms, reguire
sunlight for the essential process of photosynthesis.

Highly enriched (eutrophic) lakes can supporit large algal popula-—
tions such that respiration and decomposition exceed photosvnthetic
oxvygen production and oxygen depletion occurs. Effects of the resulting
oxvgen stress may include fish kills, altered fish communities, bacterial
blooms, increases in aguatic macrophytes, internal nutrient loads from
bottom sediments, a decline in aessthetics and recreational value, and foul
tastes and odors in drinking water.

Eutrophication is a natural process characteristic of all lakes,
including man—made impoundments. However, the process is freguently
accelerated because of high nutrient loads from municipal and agricul-
tural sources.

HISTORICAL EVIDENCE OF EUTROFHICATION IN LAKE ROLAND. Locally,
the three water supply impoundments serving the Baltimore region are
considered to be eutrophic. Each of these reservoirs is experiencing

stress of some type. Although the importance and attention directed to



L.ake Reland has bsen of a lesser scale and scope, evidence documented
in previous studiess suggests that eutrophication is occuwrring here at
accelerated rates.

Boucher (1972} reported the presence of nuisance algzsl diatom
genara in the lake and in 1971 found nutrient concentraticns
capable of supporting algal blooms. The Loucher study also noted,
however, that some factor seemed to be inhibiting nulsance algal
growth to some degree and suggested that high turbidities induced by
sediment influx might be responsible. This generated the guestion of
whether or not algal bklooms might intensity i+ sediment loads were
controlled to reduce the lake’ s rapid fill-in.

STUDY OBJECTIVES. A major objective of this investigation was to
refine and wpdate some of the estimates and answer some gquestions posed
by the Goucher study. In particular this included the determination of
trophic status, nutrient sources and the extent to which usse of the lake
was impaired. Annual pollutant loads were established for the major
algal nutrients and suspended sediment. Other physical and chemical
properties of the water were evaluated as well as the composition and
concentration of algal populations. Pollutant sources were identified
to the degree possible. This information was necessary to develop

suitable remedial actions.
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The principal investigator responsible for collection and analysis
of chemical and physical data for Lake Roland was Dr. Charles E.
Chamberlin of the Geography and Environmental Engineering Division of

the Johns Hopkins University (Chamberlin, 1982).



The sampling design and procedures used in the tropbic segment of
the study are almost identical to those described in the microbial
zgction of this report. Aliquotes of the microbial samples were used
for the trophic parameter evaluations. Details of the sampling regimen
for the pilot, dry weather, storm, and bifurcated sampling programs
are provided in the materials and methods description of the micriobial
sectinn (page 113 and the original microbial technical report.

Chemical analysis of the samples include the following parameters:

Suspended Solids Sg Ammonia Mitrogen NHZ
Ortho-Fhosphorus aF Total Dissolved Nitrogen TDN
Total Dissolved Fhosphorus TDF Total Nitrogen TN
Total Phosphorus TF Turbidity TURE
Nitrite NOZ Alkalinity AT
Mitrate NOZ

Arnual load estimates were prepared for all of these parameters except
turbidity and alkalinity. Other chemical and physical measurements
made at lake sample sites included the fpllowing: light intensity
profiles, algal community composition and concentration, pH, dissolved

oxygen, and temeperature.
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TRIBUTARY INFUTS AND DOUTFLOW LOADS. It is generally accepted that
phosphorus is the limiting nutrient for algal growth when the ratio of
inorganic Nitrogen (N) to Total Phosphurus (TF} exceeds 16 to 1 (Stumm
1972). Although N can be co-limiting with'Pi(Hern et. al., 1981), the
very high N:P ratio for Lake Roland suggests that this is not the case.

Many other interacting factors such as turbidity (Hern et. al., 1981)
and phosphorus species (Sonzogni et. al., 1982) may affect the degree

to which phosphorus is limiting. Consequently a closer examination of



these factors 1s provided below.

ANNUAL ANMD AREAL LOADING RATES. Tributary and lake putfall annual
and areal loading rates (including standard errors) were computed for
the major nutrients {(tables 4.1 through 4.43. The upper Jones Falls
watershed, which comprises 70 percent pf Lake Roland™s total drainage
area contributed the majority of the loads. UOnly the areal loads of total
nitrogen in Towson and Roland Runs were higher than those of Jones Falls.

LLake outfall phosphorus loads were substantially lower tham the
loads entering the lake (figure 4.1). This lower outfall load
demonstrates the high trap efficiency of the lake for phosphorus. In
contrast, little change was observed between nitrogen loads entsring
and leaving the lake.

tinlike phosphorus, nitrogen inputs other than those from surface
and ground water drainage can be considerable to a lake system. These
inputs include nitrogen (molecular and to a lesser exient ammonis,
nitrate and organic nitrogen? dissolved at the lake surface from
particulate dry outfall and precipitation, and nitrogen fixation both
in the water and the sediment. Conseguently, although little difference
is apparent between the magnitude of influent and effluent nitrogen loads,
a lack of trap efficiency +for nitrogen is not definitive. The atmospheric
contribution and complex nature of nitrogen cycling in the aguatic environ-—-
mant make it difficult to determine the extent of nitrogen retention in
the Lake Roland system.

An attempt was made to explain the TP and total nitrogen (TN) loads
from the different subwatersheds using land use loading estimates derived
by the Northern Virginia Planning District Commission Study (Appendix F,

NVPDC 197%2). However, there was little agreement between the predicted

h
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TABLE 4.1

ANNUAL PHOSFHORUS LOADS (kg/yr), LAKE ROLAND
AUGUST 1980 - AUGUST 1981

TOTAL TOTAL
TOTAL FARTICULATE DISSOLVED ORTHO-
FHOSFHORUS FHOSFHORUS FHOSFHORUS FHOSFHORUS
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JONES FALLS 7,880 12,100 794 HIF

ROLAND RUN 922 24 278 28

TOWSON RUN 419 183 201 182

COCHRAN™S RUN 113 85.4 30,3 25. %

TOTAL WATERSHED 11,300 12,900 1,300 1,080

LAKE OUTFALL 1,640 1,240 44 195
TABLE 4.2

AREAL FHOSFHORUS LLOADS (kg/ha/yr), LAKE ROLAND
AUGUST 1980 - AUGUST 1981

BT T L T unap—p—

TOTAL TOTAL
TOTAL PARTICULATE DISSOLVED ORTHO~
PHOSFHORUS FHOSPHORUS PHOSFHORUS PHOSFPHORUS
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JONES FALLS 1.56 1.92 0.13 0.10
ROLAND RUN 0.67 0.45 ) 0. 20 0.17
': TOWSON RUN 0.58 0.21 0.28 0.25
, COCHRAN®S RUN 0.52 0.40 0.14 0.12
\ TOTAL WATERSHED 1.71 1.50 0.15 0.13
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TABLE 4.3

ANNUAL NITROGEN LOADS (kg/yr), LAKE ROLAND
AUGUST 1980 - AUGUST 1981
TOTAL
TOTAL  DISSOLVED AMMONIA  NITRATE  NITRITE
NITROGEN  NITROGEN NITRUGEN NITROGEN NITROGEN
JONES FALLS 47,000 44,500 2,070 30, 100 367
ROLAND RUN 9,860 8. 480 641 5,110 107
TOWSON RUN 6,830 by S60 144 S, 130 44,72
COCHRAN®S RUN 2,240 2,140 55,9 1,850 17.7
TOTAL WATERSHED 65,900 61,700 2,910 42,200 537
LAKE OUTFALL S4, 400 50, 000 2,750 37,800 987
TABLE 4.4
AREAL NITROGEN LODADS (kg/ha/yr), LAKE ROLAND
AUGUST 1980 - AUGUST 1981
TOTAL
TOTAL  DISSOLVED AMMONIA  NITRATE  NITRITE
NITROGEN NITROGEN NITROGEN NITROGEN NITROGEN
JONES FALLS 7. 46 7.06 0,33 4.79 0. 06
ROLAND RUN 7.11 6.12 0. 46 .69 0.08
TOWSON RUN 9.54 9.16 0.20 7.16 0.06
COCHRAN® S RUN 10.37 9.90 0.26 8.56 0.08
TOTAL WATERSHED 7.64 7.16 0.34 4,99 0. 06
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% OF TOTAL PHOSPHORUS LOAD

K@/ YR

" TOTAL DISSOLVED PHOSPMORUS LOAD

TOTAL PHOSPHORUS LOADS FROM TRIBUTARIES

100~
w—
o~ s ROLAND TOWSON COCHRAN'S LAKE
FALLS RUM RUN AUN OUTFALL
FIGURE 4.1: Percent of total phosphorus load contributed by major
Lake Roland tributaries and exported at lake outfall,
August 1980-August 1981. (See Table 4.1 for actual load
amounts. )
TOTAL DISSOLVED AND ORTHO ~PHOSPHORUS LOADS
1500

JONES ROLAND TOWSOM  COCHRANS  TOTAL LAKE
FALLS auN AUN RUN © OUTFALL
TOTAL DISSOLVED PHOSPHORUS I ontHo  PHOSPHORUS

FIGURE 4.2: Total dissolved and ortho-phosphorus Toadings delivered to
Lake Roland by major tributaries and that portion leaving
lake at the outfall, August 1980-August 1981.
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TOTAL ODISSOLVED PHOSPHORUS KG/HA/YR

K3/ HA/YR

ORTHO ~ PHOSPHORUS

TOTAL DISSOLVED PHOSPHORUS AREAL LOADS

3.0}

2.5+
2.0
1.5+

1.0~

JONES ROLAND TOWSON COCHRAN'S
FALLS RUM RUN RUN

FIGURE 43: Total dissolved phosphorus areal loads to Lake Roland from
its major subwatersheds, August 1980-August 1981.

ORTHO - PHOSPHORUS AREAL LOADS

3.0~

2.0

1.5

1.0

&

JONES ROLAND TOWSON COCHRAN'S
FALLS AUN RUN RUN

FIGURE 44: Ortho-phosphorus areal loads to Lake Roland from its major
subwatersheds, August 1980-August 1981.
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asstimates and observed values. Generally. the NVFDC load sstimates were
much less than those observed for the Jones Falls watershed and much
greater than those observed in Roland and Towson Run, especially for
phosphorus.

The lack of transferability may be due to physical and cultural
characteristices within the Lake Roland subwatershed which differ from
those of the NYFDC watersheds. These characteristics may include
topography, scil profiles, fertilizer application practices and the
condition of the sanitary sewer and septic systems within the drainage
Area.

SFECIES AND SOURCES OF FHDSFHORUS. The majority of the total
phosphorus, total dissolved phosphorus (TDP)Y, and ortho-phosphorus (OF)
load was contributed by the Upper Jones Falls. However, a significant
percentage of the OF load was generated by the urbanized aresa draining to
FRoland Run (22 percent) and Towson Run (17 percent).

In the upper Jones Falls watershed only 8 percent of the TF load
is in the dissolved form compared to Towson and Roeland Run where the
dissolved portion is S0 and 30 percent of the total, respectively.

In all four subwatersheds most of the dissolved phosphorus was in the QP
form (figure 4.2). However, on an areal basis, loading rates of TDPF

and OF for Towson and Roland Run were higher than for the Upper Jones
Falls where agriculture and woodlands account for &6 percent of the

land use {(figure 4.7 and 4.4). Some explanations for this proportionally
higher dissolved and ortho-—-phosphorus load from the more urbanized
subwatersheds are suggested below.

Generally the high TDF load observed for Roland Run was delivered

during storm events. BSome of this load was contributed by the three



sanitary sewer emergency resliefs located on the upper portion of Roland
Fun (figure 3.4). Sewage generally has a phosphorus concentration of
approximately 10 mg/l with a commensurate high dissolved level (EFA,
19746). Limited data from Baltimore County, Department of Fublic Works,
suggests that emergency reliets in the Roland Run watershed were active
during heavy rainfall.

The dry weather bifurcation data suggested that almost all of
the TDF load from Towson Run was contributed by the north bramch, which
drains Towson State University and Sheppard-Fratt Hospital. Concen-
trations for OF of about 0.1 mg/l were observed in those reaches.

These high concentrations were probably primarily due to the sanitary
flow from a large restaurant on York Road. Up wuntil October 11, 1982 this
sanitary flow was discharging directly into the stormdrain system leading
to the head waters of Towson Run. This i1illegal connection has since been
corrected so that it is no longer contributing pellutants to Towson Run.

In the Towson Run and Jones Falls watersheds., sections of the
sanitary system have been found to be deficient (Whitman, Reguardt and
Associates 1983). During heavy rainfall, these sections of sanitary
sewer may be a source of TDP as a result of exceeded capacity and
temporary discharge from the system.

There is a small sewage treatment facility located on a tributary
of the Jones Falls which would be considered a point source of TDP.
However, this plant is monitored under the National Follutant Discharge
Elimination System (NFDES) and its TP load (approximately 33 kg/yr) is
not a significant contribution (O.& percent) to the Jones Falls TP

load.
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TEMPERATURE, LIGHT FENETRATION AND pH CHARACTERISTICS. Lake Roland is
a relatively shallow impoundment without a stable thermocline (i.e., with-—
out a single level of rapid temperature change!l. Howéver, there is a
vertical temperature change. Surface to bottom temperature differences

were never greater than 10 degrees Celsius and were often less than 1
degree. Surface water temperatures followed a seasonal cycle, rising
above 29 degrees Celsius during June and July and falling to below 4
degrees during December.

i.ight penetration levels also followed a seasonal pattern. The lowest
transparencies occurred during Jung and July and were due to turbidity
caused primarily by phytoplankton. However, even during this period, light
penetration is sufficient in &0 to 8O percent of the lake’ s volume to sup—
port algal growth (compensation depths of 5 to 7.5 feet, Chamberlin 1982).

In-lake pH levels throughout the water column ranged between 4.3
and 8.3. These levels are within the normal pH range for lakes of this
type (Wetzel, 1983).

DISSOLVED CXYGEN. Dissolved oxygen (DO} concentrations
demonstrated a typical seasonal pattern, with the higher values
occurring during the colder months of the year. DO exhibited a large
vertical gradient, particularly during the summer months {(figure 4.5).
From June to September DO levels below a 2 meter depth (approximately 48
percent of lake’s volume) were less than the Maryland State standard of
S mg/l. Below 3.5 meters DO was commonly less than 1.0 mg/l. These
levels are detrimental to agquatic organisms and limit the habitat range
for +ish. The resultant conditions may also initiate the reduction of

Nitrate (NO3Z) to Nitrate (NO2) which may explain the apparent net annual
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export of all the NOZ from the lake. In addition, low DO values can also
induce the releaze of nutrients deposited in bottom sedimsnts, thereby
contributing an "internal" nutrient load to the lake. Fotential evidence
of this for phosphorus and ammenia can be seen in figures 4.4 and 4.7. The
higher wvalues occur for the most part with low DD concentrations. Care
must be excercised, however, since the correlation could be coincidental.
INTERMNAL MNUTRIENT DYNAMICS. Substantial vertical gradients were
observed for nutrients. Annual average levels for TR were 035 mgs/l at
0.61 meters (2 feet), 048 mg/s/l at 2,17 meters (7 feet) and 0.072
mg/1l at Z.66 meters (12 feet). Similar gradients were observed for
ammonia nitrogen, suspended solids, twbidity and other constituents.
These gradierts appear to be the result of sedimentation process
transporting sediment-bound material toward the lake bhottom and the
subsequent release of nutrients from the sediments. However, because the
lake is an efficient nutrient trap, these releases appear minimal. Never-—
theless, thsy may be importamt in the lower deeper part of the lake.
NUTRIENT CONCENTRATIONS-COMPARISBONS WITH EARLIER STUDIES. #While
present levels of TP and chlorophyll—a indicate eutrophy (Carlson,
1977), there is some evidence that nutrient concentrations in the lake
have decreased in the last decade. Goucher (1972) reported an average
total phosphorus concentrations for surtace waters from February to
September 1971 was Q.0356 mg/l at the dam and 0.082 mg/l at the
lake inlet, This is considerably higher than.the anpnual 1981 average
of 0.035 mg/l total phosphorus concentration observed at the 0.41 meter
depth (2 foot).
Nitrate nitrogen (MO3) concentrations were also found to be much

higher during the earlier study ranging from approximately 30 mg/l in
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March to 1 mg/l in June and Julvy. Mote that such a high nitrate concen-—
tration is uncommon in the environment and suggest the possibility of
analytical error. During the current study, nitrate concentrations
ranged from 1.8 mg/l fto 1.0 mg/l dwing the same peribd. The reduction
of NDT to NOZ during the summer months is apparent in both studies.

The difference in the results aof the two studies may be due to
variations in sampling design, sample collection and analytical methods.
The guality of Goucher®s sample collection and analytical technique was
not documented. However, an actual decline in nutrient concentrations
is possible since sewering of failing septic systems and a general shift
to low or non—-phosphate detergents has Dccurred'in the watershed during
the last ten years.

ALGAL COMMUNITY - DOMINANT GENERA. Though it appears that some
key nutrient concentrations may have decreased in the lake over the
last ten years, its effect on algal populations is unclear. The Boucher
study discussed algal counts and dominant genera, but no well defined
measure of algal biomass was made {(i.e., chlorophyll-a) and data col-
lection was limited to the spring and summer months,

The algal counts conducted by Goucher indicated that the most
abundant genera in the lake were Navicula., a diatom characteristic of

polluted or organically enriched waters, and the diatom Synedra which

can produce a grassy or musty odor. Current data shows that these genera
are still relatively abundant, especially in the upper and lower basins
from February to April (Appendix G). However, several other genera
presently dominate the algal community in the lake;: Asterionella (diatom)

in the winter months and Coelastrum spp. (colonial green algae) and

R Sl 1 T T D o

Mallomonas (golden—brown flagellate algae) during the spring and
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summer. All these genera arg capable of producing a fishy taste and
aodor. Asterignella is typical of sutrophic lakes.

ALGAL BIOMASS — LIMITING FACTORS., The composition of the algal
community is important in terms of specific nuisance effects, but
hiomass is the kesy factor characterizing a lake’'s traphic condition.
Algal biomass depends on many interacting factors, including nutrient
concentrations, light penetraticn, lake morphology, carbon dioxide
concentrations, oxvgen content, bacterial growth and rainfzall. The
vital question for Lake Roland is which factors affect algal growth
the most?

The observed NIF ratics suggest that phytoplankton should currently
he at their stochiometric limit (Chamberin, 1982). However levels of
chlorphyll—a and residual dissolved F suggests these limits may not he
reached.

Generally, in—lake nutrient concentrations and light penetration are
ths primary factors determining algal biomass. 0f these two parameters,
it seesms unlikely that light penetration is the primary limiting tactor
since light penetration ig suftficient in 60 to BO percent of the lake's
volume to support photosynthesizing organisms, even during periods of high
turbidity.

Nutrient concentrations, therefore, seem to be likely candidates
for limiting agents and the observed NIP ratios suggest that
phosphorus, not nitrogen, is limiting to algal growth. However, closer
examination of lake nutrient dynamics is needed. In-lake nutrient
concentrations are primarily determined by nutrient load inputs,
hydraulic residence time (the time required ftor replacement of the

lake s volume) and the sediment-nutrient removal rate.
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Typically, lakes exhibit a linear relationship between hyqraulic
regidence time and the sediment-nutrient removal rate. Thus, lakes
with short residence times and low removal rates generally have high
in-lake nutrisnt concentratiomns and are therfore susceptible to
eutrophication. However, lLake Roland behaves in a somewhat atypical
fashion. Although the lake has an extremely short hyvdraulic
residence time (less than a week), it also has a very high nutrient
sedimentation rate (on the order of 90 percent or greater). Even so,
in—lake nutrient concentrations are2 still high enough to be considered
eutrophic based upon the Carlson Trophic State Index (TSI) for total
phosphorus (TS5I=461) and chlorophyll-a (TS8I=53, Carlson, 19773 .

CO-LIMITING FACTORS. The high levels of assimilative dissolved
phosphorus observed in Lake Roland suggest that other factors may also
limit algal growth. In-lake algal biomass as measured by chlorophyll-a
values were low compared to values predicted from an empirical total
phosphorus - chlorophyll-a response model (Amatavakul et. al., 1977).
fhserved biomass was still low compared to predicted values when a
different lake volume weighting procedure (vielding slightly
higher chlorophyll-a values) and TF-chlorphyll—-a model {(calibrated for
small lakes and impoundments) was used (OECD, 1982).

Both of Carlson®s TSI°s using chlorophyll—-a values (TSI=52)
and euphotic zone TR (TE&I=35) were above the threshold for
classifying the lake as eutrophic (T8I=51). Howsver, the lake’s
potential for eutrophy as predicted using suphotic zone TF far exceeds
that determined from obssrved chlorophyll-a values. If other limiting
factors besides phosphorus were removed the potential for algal biomass

increase would be less than 20 percent according to empirical models
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based on existing TP concentrations (Chamberlin, 1782).

RESIDENCE TIME AS A LIMITATION OF ALGAL SROWTH. One limiting or
co-limiting factor may bs the short hydraulic residence time. A large
storm could conceivably flush out a substantial portion of the lake’s
hiomass. This would interupt any rapid algal growth, especially during
the summer months. Chlorophyll-a values during 1981 were high with a
pneak concentration of .045 mg/1 in August (higher than the 030 mg/l
value predicted by a mean chlorophyll-max chlorophyll model, OECD 1982).
Average summartime flows for 1281 were indicative of drought conditions
and were much lower than 1980 flows.

High chlorophvll—-a values observed during the low flow periods
lend support to the possibility that the short flushing time may play
a role in limiting algal biomass. It is interesting to note that 1281
summertime algal values for two nearby impoundments (Loch Raven
Reservoir and Liberty Reservoir) were some of the highest ever
recorded. We can only theorize that extremely low summertime flows and
the large guantities of sunlight may have contributed to these
conditions.

The peak in chlorophyll—-a values and high total algae counts
observed during November and December (1980) also lend support to this
theory. Relatively low flows (at Jones Falls—-Sorento) were ochserved
coming into the lake during and just prior (September and October) to
this increase in algal biomass. These low flows apparently presented
the opportunity for the algal genus Asterionella to thrive. In October

environment for Asterionella production. Total phosphorus concentra—

tions were not especially high during this period.
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Chlorophyll—-a data for 1980 is lacking for May and June.
However, the July—-September peak (0,016 mg/l) is much lower than
the predicted value (0.027 mg/l), indicating the presence of limiting
factors which did not operate to the same extent in 1981. This
may he due to the higher flows which occurred in the early summer of
19803, These flows, by increasing turbiditvy, turbulence and reducing
flushing time may have limited the growth of precursor algal
popul ations needed for subsequent summertime blooms.

FREDICTIONS FOR LAKE BIOMASS. It is difficult to predict responses
of algal populations to short term changes in phosphorus concentration,
hydraulic residence time and/or light penetration. As stated earlier,
the potential for biomass {(chlorophyll-a) has not been reached, based on
existing TF concentrations. There is a potential for a biomass increase of
about 20 percent (for example, if a co~limiting factor such azs suspendsd
sediment was removed). It is safe to assume that since the phosphorus-—
chlorophyll—a response ratio for Lake Roland is low due to other limiting
factor(s), the algal biomass can he expected to be less sensitive to
changes in phosphorus concentrations in this lake than in other lakes.
However, this does not preclude the possibility that the lake biomass will
increase i1+ phosphorus concentrations increase, especially during low flow

conditions.
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S._ _SEDIMENTATION

Z.1-. INTRODUCTION

SELIMENTATION FROCESS. A natural process of lakes, especially
those with large drainage areas, is to gradually £ill with sediments.
However, the rate at which sedimentation occurs can be accelerated by
human activities such as agriculture and construction.

SEDIMENT IN-FILL OF LAKE ROLAND. Sedimentation has been a problem
for Lake Roland since its impoundment. Predging was required to maintain
sufficient volume while the lake served as a water supply for Baltimore
City from 18461 to 1215. Additional material was removed in 1935 during the
installation of a sewer pipe under the lake. If these dredging operations
had not been carried out, Lake Roland would now be reduced toc a stream
meandering through wetlands (Chamberlin, 1982).

When sandbars and wetlands began to emerge in the lake’s upper
basin during the late 192407s, dredging was again proposed. This
proposal was never implemented mainly due to lack of funds, problems
with dredge spoil disposal, and strong public opposition. Local residents
and environmental groups wereg opposed to the cost and disruption of
maintenance dredging, the construction of permanent disposal basins and the
disruption of wetlands habitat.

ORJECTIVE OF CURRENT STUDY. Some aobjectives of the current study
included obtaining a recent annual sediment load estimate, determining
sediment sources, estimating the lakes life span, trap efficiency and
downstream impacts. In addition, alternatives were evaluated for pre-—

venting sediment from further deteriorating the recreational value of

Lake Roland.



Data collection and analysis was primarily conducted by Dr. Charles
E. Chamberlin, from the Department of Geography and Environmental
Engineering of the Johns Hopkins University. The following summarizes
and sxpands upon the detailed technical report prepared by Dr. Chamberlin.

Suspended solid load estimates were derived using aligotes of the
sample evaluated for nuitrisnts and microorganisms. A detailed
description of the sampling scheme is provided in the microbial section
of this report. In-lake sampling for the physical and chemical
characteristics of bottom sediments was alsgp performed (Qppendis M.

Bathymetric surveys were conducted to calculate the present
volume, surface area, and historic sediment deposition ratss. Sediment
cores were collected and analyred for water content, specific gravity
and particle size. Cesium—137 dating was used to locate known deposition
date horizons within the core. Samples from tributary stations were also
analyvzed for storm flow suspended sediment, bedload particle size

distribution and specific gravity.

o e e S 00 00 0 e S s e e e e 2l (D5 SN DO N 0 T b

o i, i et v o, o " > o o 2t 10090 AL WY S o s W i T T S O ot o P W, W W S ]— ;. o oo e

Annual sediment loads for three time periods were calculated from
historic bathymetric and dredging data, sediment cores and current
bathymetric readings (figure 5.1). Apparently loads decreased from
the early period (1841-1894) to the middle pe?iod {1894-19463) and then
increased during the latest period of record (1963-1980). These varia-—
tions in the annual loads may be due to variations in flow, changes in

land use and trap efficiency of the basin (due to in-fillingl). As a result



M x 10

VOLUME OF LAKE ROLAND

HISTORICAL ANNUAL SEDIMENT LOADS, LAKE ROLAND

501

17 YEARS

xG x 10*
i

SEDIMENT

1001 -1894 1894 - 1963 1963 - 1960

FIGURE B8.1: Annual sediment loads estimated over three historic
periods based on available historic data for Lake
Roland. Shading of bars depicts relative length of
period.
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of sediment loads, the lake’s volums as of 1980 had been reduced to 489,936
million cubic feet) or 24 percent of its original volume
(figure 5.

Should current sediment loading rates remain constant, the reservoir
will fill in between the ysars 2004 and 2048, The area above the railroad
bridge would most likely be wetlands with a deep chamn=l under the bridge.
A small permanent pool would probably be maintained above thes dam dus to

spouring from high water velocities duwring large storm runoff events.

S.i.2. _SUURCES OF SEDIMENT

JONES FALLS - MAJOR SEDIMENT SOURCE. Annual and areal sediment
loads were estimated for the major tributaries (table 5.1). Annual loads
for the uppsr Jones Falls watershed accounted +tor 97 percent of the total
sediment load to Lake Roland (figure 5.3 and 5.4).

In contrast, the Goucher study (Goucher 1972) found that the
sediment load from Towson Run was highest, at least during the summer
period. However, this study used a much different and less
comprehensive sampling methodology. Their data was limited to a few
storms during the spring and summer months and therefore is not com-
parable.

Several factors may account for the high annual sediment load
observed for the Jones Falls watershed. The relatively large amount of
agricultural land (25 percent of the drainage) might be a significant
source of sediment. However, closer examination reveals that some of this
agricultural land is devoted to pasture (approximately 7 percent of the

drainage) where spil erosion would be less. In addition, almost 40

percent of the watershed is covered by woodlands which would experience
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TABLE S.1

ANMNLIAL. AND AREAL SEDIMENT LOADES, LAKE ROLAND
AUGUST 1980 - AUGUST 1981
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ANMMUAL LOAD (kg /vyr o 10QES) AREAL. LOAD (kg/ha/vyr)
JONES FALLS 25.0 T.966
ROLAND RUM 0L S03 R
TOWSON RUN 0,067 =
COCHRAN®S RUN 0,039 180
TOTAL 25.7 2,980
LAKE OUTFALL 0. 3551 N/&
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% OF TOTAL ANNUAL SEDIMENT LOAD
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100~
80~
e : R
Jones ROLAND TOWsOoM COCHRAN'S LAKE
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FIGURE 5.3: Percent of the total annual sediment load to Lake Roland
contributed by the major tributaries and the percent
exported at the lake outfall, August 1980-August 1981.
(See Table 5.1 for actual load amount.)

AREAL SEDIMENT LOADS

JONES ROLAND TOWSON COCHRAN'S
FALLS RUN RUN RUM

FIGURE 8.4: Areal sediment loads delivered to Lake Roland by its
major subwatersheds, August 1980-August 1981.
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little erosion.

The Arundel Corporation iz & permitted point source of suspended
snlids located on Moores Run in the Upper Jones Falls watershed.
However, revisw ot the monthly National Follutant DRischargs Eliminstion
Bvstem (NFDES! repcrts on this discharge indicated that the effluent
has not euwcesede2d the state monthly average limit of 25 mg/l suspended
solids in the last three vears. This would suggest that this s+fluent
iz not a significant component of the suspended solid load to Lake
Roland.

LAND USE LDADING ESTIMATE. An attempt was made to account for
these loads using land use. Annual sediment load sstimates for various
land uses taken from the Northern Virginia District Flanning Commission
study (NVPDC 1979) were applied to subwatersheds within the study area
and compared to measured loads. The measured total sediment load to
lLLake Roland exceeded the predicted Ioad estimates for the Jones Falls
subwatershed by an order by magnitude but were similar for the other
subwatersheds (Appendix Fl. This i=s probhably due to characteristic
diftferences between the Lake Roland watershed and the watersheds from
which the NVFDC estimates were derived. Furthermore, sediment =roded from
the stream channels may also account for some of this discrepancy. This
theory is discussed +turther below.

SEDIMENT STORED IM STREAM CHANMNEL AND FLOODFLAIN. There is some
evidence that the annual lpad does not reflect current upland erosion,
but rather 5édiments derived from channel and flooadplain erosion.
Coleman (1980) has tenatively shown that much of the {floodplain deposits
in the upper Jones Falls and other Piédmont watersheds were produced during

the intensive agricultural development of the mid-nineteenth century.
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Furthermors, historical and stratigraphic evidence suggests that large

ampunts of sediment stored in the floodplain and channel are mobilized by

intenss storms and transported into Lake Roland in pulses.

If chanmel arnd/or floodplain deposits that are mobilized during storm
events are the major sowces of sediment, upland sowce control may not
significantly reduce the in—filling rate of Lake Roland. Neverthelsss
upland control would probably decrease microbial and nutriernt levels
and benafit the general water gualitvy. I+ chamnnel and/or floodplain
deposits ars the key source of ssdiment., then any measure to prevent the
increased freqquency of high flows (2.g., storm water detention facilities,
no-till farming, stz.} may pravent the accelerationm of the lake in-filling

above 1ts present rate.

CURRENT TRAF EFFICIENCY. Lake Roland’s role as a sediment trap is of
regional importance zince sediment now being trapped in the lake would
otherwise be transported into Raltimore Harbor and Chesapeake Bay. Using
the minimum variance unbiased rating curve estimate (MUVE), the lake’s
sedimaent trap efficiency was found to be 98 percent (Chamberlin, 1982).
While this trap efficiency appears high, the estimate contains a wide
margin of uncertainty (93 percent confidence limits are 654 — 1004},

The wide margin of uncertainty is due to the variable but low trap
efficiency measured during storm event.

FUTURE TRENDS IN TRAF EFFICIENCY. The prediction of future trends in
trap efficiency requires knowledge of the factors that influence a lake's
ability to retain sediment. Generally trap efficiency is determined by a

variety of factors including: sediment particle sizei: outflow velocitys:
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inflow dvnamices: swface aread lake capacityi and flushing rates. As the
lake fills., sediment particle size and outflow veloocity will probably
remain constant. In contrast inflow dvnamics, surface ares and lake
capacity should change substantiallwy. It's generally belisved that the
lake’ s trap efficiency will decrease and esventually reach zero as the lake
fills.

Two theorstical models can be used to project future trends in Lake
Folamd®™s trap sfficiency. Because the lake has a short ressidence time., but
very high sediment and nutrient removal efficiencies, it appears that
valume and residences time do rnot strongly influence the lake’s trap
efficiency. This suggests that trap efficiency is strongly dependent on
lake area. I+ this is the case, trap sfficiency will decrzasz az the
wetlands area increase. Moreover the trap efficiency of the upper basin
will decrease before the lower basin.

On the other hand, if thes lake is viswed as two distinct reservoirs
in series and lake capacity is important, trap efficiency can be pre-—
dicted using an empirical relationship between capacity per anmnual
“inflow (Flushing time) and trap efficiency (Stall 1280). Based on
this model, in—filling will increase the lake’s flushing time and reduce
the lake s trap efticiency.

Using current volumes and flushing rates, the above model predicts
a sediment trap sfficiency of 71 percent. Considering the uncertainty
of the MVUE estimate., this value is reasonable. This suggests that the
lake is preventing about 18 million kg of sediment from reaching the
lower Jones Falls and harbor sach year. By the year 2000, trap
efficiency would be reduced to I3 percent and 10 million kg of

additional sediment would be delivered to the harbor each year, By 2020~
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2040 the lake will have lost its trap efficiency and aporoximately all
of the 18 million kg of sediment will be transported to the harbor each
vear. This delivery may be in pulses corresponding to large storms
instead of a uniform sediment delivery.

Sedimentation is the most pressing issue currently affecting Lake
Foland because it will ultimately determine the pollutant removal
capacity and recreational life span of the facility. Fresently the lake’s
trap efficency ranges between 70 and 98 percent, depending on hydrologic
conditions. This high trap efficiency is expected to decrease as the lake
filla., As the lake fills, the characteristics which influencs its present
use and worth will be gradually altered. The following section presents
management alternatives to address the sedimentation issue and the other

pollution issues discussesd in this report.
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S, ANALYERIB DF _ALTERNATIVES FOR_THE MANMAGEMENT OF LAHE ROLAND

Sa:1ls INTRODUCTION

b.1.1. MAJOR _STUDY RESULTS_AND _MANAGEMENT CONSTRAINTS

The present status of Lake Roland has been discussed in previous
swrctions of this report. In summary high sediment, nutrient and bacterial
lnads are being delivered to the lake. Neverthsless the lake acts as an
2¢ficient pollutant ftrap that significanly improves downstresam water
guality. Fresently the lake s trap efficiency ranges betweern 70 to 98
percent, depernding on hvdreologic conditions. Untortunately 75 percent of
the lake’ s original volume has been filled with sediment. At the present
loading rates the lake will be completely Filled in approximately 32
vears. As the lake fills, its ability to remove pollutarmts decrsasss.

s a conseqguence downstream water guality will decline and pollutant
loads delivered to Baltimores Harbor and the Chesapeake Bay will
increase.

Although the lake is rapidly accumulating sediment the annual
areal load =ntering the lake is within the range reported for other
NMorthern Fisdmont watersheds. The majority of sediment enters the lake
from the upper Jonss Falls watershed and in-channel erosion during storm
events may be an important souwrce of sediment. While current upland
sediment control programs decrease the impact of new development, annual
loads entering the lake are expected to remain at present levels.

Fresently bacterial levels in the lake pFe:lude water contact
activities like swimming, but pose no hazard for non—-contact use.

During dry periods only moderate bacterial levels were found in the
tributaries feeding the lake. High densities were found during storm

evernts., The sources of contamination include private septic systems



and leakage and overtlows from sanitary sewsr convevance systems.
Fortunately most point szowce problems have been or are presently being

d. Additional recommendations have been made as part of the

Fad
i

Correc
Jones Falls Sewershed Flamning Frocess.

Studies also concluded that Lake Roland’s phytoplankton population
is dominated by colonial greens in the summer and esarly fall and
diatoms in the winter and =arly spring. The present phvtoplankhon
population appegars to be limited by a combination of nutrient levels,
low light intensity and high lake water flushing rates.

The flood control potential of Lake Roland Mas besn evaluated
under present conditions and conditions that assume additional volume
due to dewatering and dredging. Under both situations the lake
provided modest reductions in peak storm flows. However, as the lake
fills with sediment these reductions will be lost and upstream flooding
due to backwater effects may increase.

The primary species of fish in the lake are large mouth bass,
black crappie, bluegill, sunfish and channel catfiskh., Rlthough these
species have self sustaining populations, larges mouth bass have bhsen
stocked in the past few years. A preliminary analysis of fish fillets
for metals and pesticides indicated that measured lesvels, except for the
pesticide chloradane, ware helow federal action standards. While
chloradane levels wers above standards, the number of fish sampled in
the preliminary investigation was insufficient to determine statistically
significant lake levels. Furthermore, levels measured in Lake Roland were
comparable to levels measured in fish collected in the metropolitan area.
Although the current levels are not considered an imminent health hazard

the state is presently undergoing a special svaluation to determine the



zpatial sxtent and hazard of the chloradanes in fish tissuss throughout the
ztats. Until the study is completed only recreational, nonconsumptive
fizshing is recommnsnded for the lake.

Becaus=s of the lake s location, ize and accessability to the

genaral public its potential as a recreational resowce is high.
Fresent uses include fishing, picnicing, hiking amnd wildlife
obheservation. Swimming is prohibited by high bacteria concentrations.
Boating, recreational fishing, hiking and wildlife obsesrvations at the
lake all carn be supanded to benefit the entire metropolitan region.

In summary, Lake Roland is & regional recreational area and water
quality improvement basin. Unfortunately, without maintenance. both o+
these functions will be lost over the next 32 years as the lake fills
with sediment. The impact of allowing the lake to $ill will b= not
ornly the loss of a local landmark and recreation area but also a
decrasasz in the water guality of Baltimore Harbor and thes Chegapeake
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All lakes are ephemeral featuwes of the landscape. Without continual
maintenancs the siltation and eutrophication of lakes and impoundments is
unavoidablz. This is especially true in the Marvland Fiedmont where large
drainage areas and srodable soils are incompatable with long lived natural
lakes. Thise section explains variows management and maintenance options
that have been developed for Lake Roland. These options are outlined in
table &.1 and are not considered independent, mutually exclusive
alternatives., Qutlines of the potential effects of various managemsnt
alternatives can he found in tables 6.2 to &6.5 at the conclusion of this

gsection (see pages S38.1 to S58.4).
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TABLE &.1

I. No Action

I1. HWatershed Management
~FPoint Control
-Non—-Foint Control

IIT. Ir—Lake Managemant
~Wetlands Managemsnt
~Controlled Drawdowns

V. Improving Recreational Facilities
~Expansion of Trail System
-Nature Center
—Improving Existing Facilities

Ve Implementation



b2« _MANAGEMENT ALTERNATIVES

Before evaluating different lake management options that reguire
outlays of manpower and fiscal resources some perspective can be gained by
examining the consequences of nonintervention. Without intervention the
lake will completely fill with sediment in approximately I2 vears. As the
lake fills it will gradually change from a lake into a stresam channel
surroundsd by wetlands

With the loss of the lake there will be a decrease in watsr
aquality and a increase in sedimentation in Baltimore Harbor and the
Chesapeake Bay. Total phosphorus, bacteria and sediment loads l2aving
the lake may sventually triple. Furthermore the lake’ s ability to
reduce flood peaks will be reduced and upstream flooding due to backwater
effects may actually increase. Finally, water relatsd recresation
activities will be lost as available open water decreases and fish
populations decline.

Practically, the "no action" alternative does not exist. Federal
safety requirements require the dam be moditied or removed. Without
subsequent lake management the hydrologic conditions for which the dam
safety modifications are designed, will change and the benefits from
capital expended tor dam modifications will never be realized. Futher-
more, public opposition to the loss of the lpcal landmark can be expected.
Regional and institutional opposition to decreasing the water guality and
ingreasing the dredging requirements in the harbor is also anticipated.
Finally, delaying management and remedial actions will only increase the
costs of future restoration and management.

Since some of the proposed mamnagement alternatives involved dredging,
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sampling of the zsediment was undertakern to determine the chemical and
phvsical characteristics of interest to disposal operations.

Sediment samples were collected on June 13, 17284 with & cors sampler
at two locations in the upper basin,. The two top (surface) and the ftwo
ottom (& fa2st) samples were composited. and a "top! and a “"bottom® sample

was submittted to Martel LLal

()

aratories for analvsils.

The results (see Apps

o

wdix MY of the chemical analysis indicated no
problems with regard to the anticipated guality of the disposal material.
An additional sediment sampling was conducted on July 3, 1284 with a
Feterson Dredge at five locations in the wppesr portion of the upper basin.
The subsequent investigation the physical sediment characteristics was
important in planning dewatering and disposal procedures. FPhvsicel charac-
teristics were measwed for each of these samples and a2 1% day column

ettling test was conducted on & composite of the five samplses.

i

Sampling and analysis for this second sediment projsct was done by the
Maryland Environmerntal Service (Maryland Envirconmental Service, 12843,

Spemial thanks are in order to MES for their prompt and valuzsble work in

obtaining this data.
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£.2.2. WATERSHED MANAGEMEMT

The general goal of watershed management is to reduce the loads
entaring the lake. Without effective watershed controls lake restorative
measures offesr only temporary relief. The strategy behind managing the
Lake Roland watershed is to =liminate or mitigate present known sources
of pollution while monitoring for futuwre sources. Fortunately most
watershed pollutant control methode ares prasently reguired by existing
state and local regulations.

FOINT SOURCE. Foint sources within the watershed include
discharges from sanitary sswer conveyance systems, inputs from failing
septic systems and industrial discharges. Most of these source have
bheen or are in the process of being eliminated.

Discharges from the sanitary sewer convevance syst2m result from
breaks and leaks in the sanitary limnes in additiom to pumping station
breakdowns and overflows from emergency relief structures. Aall of
these problems have heen evaluated as part of the Jones Falls Sswershed
Facilities Flan (Whitman, Requardt and Associates). Recommendations
were made for immediate repairs of minor structural problems. Long
range plans have been made +for the replacement of deficient sswer
lines. The implementation of these recommendations and a continued
program of monitoring to identify new failures is critical to reducing
and controlling point source pollutant loads.

Eleven areas in the Lake Roland watershed have been identified by
Baltimore County as having concentrations of failing septic systems.
Nine of these areas have recently besen sewered. Individual house
connections are proceeding as gquickly as possible and should be

completed by 1985, The remaining areas have been targetted for sewering
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or ars considered to be of minor importance. As these areas represent the
majority of the septic tanbk problems in the watershed, no futher action,
except the acceleration of individual house connections,. is recommended.

INDUETRIAL DISCHARGES., There are only two permitted discharges in the
watershed according to the Mational FPollutant Discharge Elimination System.
Orne is a small sewage treatment plant, the other is a guarry. According to
the momthly monitoring reports, neither discharge contributes significant
pollutant loads. Monitoring shouwld continue for these discharges and any
new industries wishing to discharge into surface waters.

FOINT SOURCE CONTROL RECOMMENDATIONS. FPaoint sources of pollution in
the watershed have besen identified and initial measures taken to reduces or
eliminate their impact. The following recommendations are oftered to
improve and integrate these measures:

- Implementation of the recommendations made in the Jormes Falls

Sewershed Facilities FPlan.

- Continupus pragram of in—-lake, surface water and industrial

discharge water gualty monitoring.

- Acceleration of house sewer connections.

NONFOINT POLLUTION CONTROL. State and local nonpoint sources controls
are already in place tp offset pollutant impact from new development,
however, their use is limited in decreasing present loads. These practices
are the following:

Urban Housekeeping

Agricultural Best Management PFractices

Stormwater Management

Erosion and Sediment Controls

Improving urban housekeeping practices would involve increasing existing
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strest and inlet cleaning programs and improving public awareness of proper
fartilizer and pesticide application. Fresently street cleaning ocours
infrequently in residential areas of the watershed but is conducted twice a
weeslk in the commercial areas. Inlet cleaning is donélgn an as needed
basis. According to the results of recent studies, the =2ffectivensess of
urban housekeeping for improving water'quality is questionahle. it is
recommended that present urban housekeeping efforts be maintained until

onclusive evidence demonstrates that improving present management

H

i

mractices will improve water gquality.

Agricultural best manegement practices may have some potential for
non-point polliutant control in the Lake Roland wateshed. The majoritytm{
sediment and nutrients entering the lake are derived from the upper Jones
Falle watershed where agriculture makes up 25 percent of the land use.
Thers i= an existing program of the Baltimore County Spoil Conservation
Service where land nwners can request assistance in implementing appro-
oriate best management practices. To date only Z4 percent of the agricul-
tural land is under soms kind of best management practice. This percentage
should be increased as areal loads are still relatively high. Bifuricated
storm sampling is recommended to identify areas within the upper Jones
Falls watershed that are contributing major- sediment and nutrient loads.
Once identified, conservation practices should be targetted in these areas.

Stormwater management practices are already required for new
development in Baltimore County. These practices inglude detention basins
which contain storm flows and release them at preconstruction rates.
Fresently these basins are dry basins which have been found ineffective for
pollutant removal (Wash. COG, 1987%). Studies are currently being under-

taken to determing the etfectiveness of extended detention and wet ponds
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controlling pollutant loads from new development. Depending on the outcome
of these studies, the use of these facilities should be considered where
possible.

Existing erosion and sediment controls on agriculture and desvelopment
are good management practices and should be continued. Without these
contrels sediment, nutrient and bacterial loads will incra2ase with new
deveiopment and agriculture 1in the watershed. With these controls,
pollutant input to Lake Roland should eventually decrease and reduce the
nesd and =2xztent of in-lake management.

NONFOINT SOURCE CONTROL RECOMMENDATIONS. EBifurcating storm sampling
in the upper Jones Falls watershed to identify arsas which contribute major
sadiment and nutrient loads. Once these areas are i1dentitied appropriate
conservation practices may be developed. These practices may include +tarm
management practices, wwrban housekeseping and modification of storawater

detention basins.

While watershed management i1is necessary to improve and maintain the
lake, it is insufficient to maintain the lake at an acceptable condition.
Some in—-lake activity is necessary to restore and develop the lake' s
resources. Two in-lake management options have been developed, Wetlands
Management and Water Level Manipulation

WETLANDS MANAGEMENT. Wetlands management is based on a strategy of
managing the emergent wetlands in the upper lake as a wildlife habitat and
pollution removal system. This will be accomplished by a wetlands manipu-
lation and dredging program, which is designed to maintain the present

volume of the lake while increasing its’ wildlife value and nutrient
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assimilation potential. Drnece developed and managed properly the wetlands

in
i

res will not only improve the water quality of the lower lake but also

i

provide additicnal area for recreation and wildlife.

In order to maintain the lake and develop the emergent wetlands as a
pollution removal svstem, some dredging is required. In spite of two
previous dredging ocperations, the lake has lost 75 percent of its original
volume to sediment. In the early 12707 s dredging was proposed and rejected
because of public opposition. Local residents and environmental groups
were opposed to the cost and disruption of maintenace dredging, the
construction of permanent disposal basins, and the destruction of the
amergent wetlands. Nevertheless the only way to maintain the lake is with
some form of dredging.

The prezent proposal suggests selective dredging within the lake and
wetlands instead of the previous proposal to remove the emergent wetlands.
& detailed description of the costs, volumes and location of dredging and
disposal are included in Apperdix L. The strategy of selective dredging
is to maintain the lake’s present volume and trap efficiency by managing
the emergent wetlands and upper basin as a sediment and pollutant trap.
The program calls for the 1nitial removal of 100,000 cubic vards of
sediment and the creation of a silt catcher in the upper basin. The silt
catcher will be located in the emerging delta and will prevent sediment
from entering the lower basin as well as facilitate future removal. In
addition, the present channels and inlets in the existing wetlands will be
deepened and a network of ditches and pools conatruéted. These channels
will increase the hydraulic residence times of the inlet and provide
greater water-plant contact which is expected to increase nutrient

assimulation. In addition, deepening the channel will provide a greater



variety of wildlife habitats and recreation area.

Atter the initial dredging the wetlands will undergo a program of
selective planting and habitat enhancement designed to increase the lake’s
hiclogic diversity. This will include the control of the two dominant
wetland species, cattail and Fragmites, and the expansion of the existing
degirable plants, smartweed and blackbherrv. Wildli+e +food plots and
nesting structures will also be included te increase the abundance and
diversity of water{fowl.

Once the wetlands are develeped they can becom=2 a integral part of the
park®s recreation facilities. Self guided nature trails and am educational
canter designed to increase the public appreciation of urban wetlands are
also possibilities. These options arsg discussed in detail in the section
regarding recreational facilities.

To minimize the negative assthetic impacts of maintenance, dredging of
the silt gatcher and lower basin is scheduled cn a five vear basis instead
of the previous tri-annual proposal. Furthermore a temporary dredge spoil
basin will be constructed in an isolated corner of the Robert E. Lee Fark.
This basin was used in both the 1897 and 1935 dredging operations and was
recommended for reuse in 1972, Once the material has dried it will be
removed from the temporary disposal site and innovative reuse strategis=zs
developed to offset the cost of permanent dispnosal. Fossible reuse
includes offering the material as an agricultural soil conditioner and
landfill cover for disturbed or reclaimed land.

The environmental impacts of dredging the lake have been reviewed and
ne major negative impacts are anticipated. During the actual dredging

there could be a minor and temporary decline in water guality and recrea-

tion in the lake™s upper basin. However, because the lake acts as a two
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basin system, thess impacts will be restricted to the uppsr basin. More-
over, experience in other lakes suggests that when dredging has caused
algae blooms and fish kills the impacts are minimal and transitory in
nature. The impact of the dredge spoil basin is also considered minimal.,
The basin is located in an isolated corner of the park and above ths 100
vear flood elevation. Futhermore the basin was used in the previous
dredging operations without any reported nsgative environmental impacts.

In the long term, dredging would have a beneficial effect on the
ervironment. With dredging, the lake would remain amn efficisnt sediment
and pollutant trap which improves the water guality of the bay and harbor.
In addition, deepening the delta region and widening the inlet channels
will increase the diversity and ares of fish habitats and improve the
wildlife and rescreational values of the wetlands.

If Lake Rolarnd is not dredged, its trap efficiency will decline and
the sediment and pollutants now trapped in the lake will ultimately be
transported toc the Jones Falls slip in Baltimore Harbor. If the sediments
are not removed from Lake Roland, they will ultimately have to be removed
from the Harbor. Approximately 239,000 cubic vards of sediment are
presently being dredged from the Jones Falls slip each year. Since the
lake’s trap efficiency ranges fram 70 to 90 percent and the annual sediment
input into the lake is about 18,000 cubic yards, only & to 13 percent of
the material presently being removed from the slip can be attributed to the
lLake Roland watershed. The maximum increase at the slip if the lake is not
maintained can be estimated as the total volume of sediment presently bheing
trapped in the lake, about 14,000 cubic yards per vesar. If all this
material is transported to the slip, the annual dredging requirements will

increase from 392,000 to 53,000 cubic vards per year,



Fresently the combined costs of dredging and permanent disposal are
similar at the Jones Falls slip and at Lake Roland. The total cost of
dredging and permanent disposal in the Harbor range between $8 and $10
per cubic yard (Maryland Department of Natural Resources). Estimated
total costs at Lake Roland are between nine and ten dollars per cubic vyard.
These costs assume permanent disposal of the dredge material instead of
developing cost saving reuss strategies. While reuse is feasible, the
savings are not included because they depend on changing circumstances.
Even without cost saving reuse, the cost of dredging is similar at Lake
Rpland and the Harbor. Therefore, only advantage to allowing the dredging
requirements of the harbor to increase is that an established disposal site
can be used. The disadvantages include the negative impact on the harbor’s
water guality and the loss of the lake s recreational facilities.

WATERLEVEL MANIFULATION. The manipulation of water levels has been
shown to be an effective technique in lake management and restoration
{(Dunst, st. =al., 19745 kKroll, 1980; Cooke, 1982). Changing water levels
has been successful in controlling aquatic weed growth, consolidating
bottom sediments and for managing fish populations. In Lake Roland water
level manipulation may prove effesctive in reducing the freguency of
dredging and in providing additional flood control protection.

Befores lake water levels could be manipulated the flpod gates in the
dam would have to be replaced. Hopefully this could be done in conjunction
with meeting dam safety reguirements. Until the dam safety studies are
completed the cost of replacing the flood gates camnnot be determined.
Nevertheless the benefits and impacts of water level manipulation are
included here to provide a basis for future decisions regarding the lake.

The most common water level manipulation technique used in lake

n
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management is drawdown. After periods of prolonged drawdown, laks
sediments dry and consolidate. Upon subsequent refill the sediments do
not rebound to their initial volume and lake deepening cccours.  The amount
of compaction varies on the nature of the ssdiment and the weather
conditions during the drawdown periocd. Compactions ranging between Z0 and
100 percent have bheen raported (Beroll, 1920, The greatest compaction

" appears to ocouwr in fFine grain organic rich sediment similar to those
found in Lake Roland (Cooke, 1982). Most drawdown programs have taken
nlace during the winter when they do not interfere with most recreational
uses. Futhermores freezing helps consolidate sediments and terrest}ial
plants will neot invade at that time. Unfortunately the technigue has not
been developed to the extent that the most effective length of drawdown can
be determined.

In Lake Roland, winter drawdowns of eight fest would exposs most of
the sedimant in the upper basin. Each drawdown would last approximately
tweo months and would have to be repeated every few years to be effective.
After the initial replacement of the flood gates the cost of drawdown
wauld be minimal.

The major benefit of controlled drawdowns wouwld be to reduce the
frequency of dredging. They would not eliminate the need to remove
sediment but may prolong the life of the lake. Unfortunately, the tech-
nique has not bheen developed to the point that predictions regarding
rompactions can be made.

There are negative effects of drawdown, but euperiemnce in other lakes
indicates they are temporary. Algal blooms have occurred upon refilling
and are probably caused by nutrient releases from rewetted, highly organic

sediments (Cooke, 1982). Fish kills and changes in the macroinvertebrate



community have also besen reported but weres considered only transient. No
safety problems have been reported in other lakes and are not expected in
Lake Roland.

Although many uncertainties exist concerning the effectiveness of lake
drawdown it may prove an effective technique in reducing dredging and
backwater sftects of Lake Roland. Unfortunately the sconomic feasibility
of drawdown carnnot be determined until dam safety studises are complste.
However since the only capital costs involved in is the upgrading of the

flocd gates, drawdown is expected to be feasible.

Saz. IMPROVING RECREATIONAL FACILITIES

Lake Roland’s size, location and natural rescurces provide excellent
raecreational opportunities +or wban dwellers., Fresently limited
facilities exist but there is potential to improve these facilities and
create new recreational opportunities. The goal of improving the
facilities would be to enhance the environmental, recreational and
educational reasouwrces of the lake and to provide recreational opporturnities
the entire matrgpolitaﬁ region {an sffects analvsis is shown in table &6.65.

Most of the sxisting facilities are located near the southern entrance
to the lake. These include & parking lot, restrooms, boat and picnic
pavilions and picnic tables. Additionally, there is a hiking trail along
the western shore of the lake and a playing fi=ld in the northern corner of
the lake. Heaviest use occurs on the weekends and holidays (Goucher,
1972). Activities éncluda fishing, private boating., hiking, nature
activities and picnicking. N

Presently large areas of the park, espeéially west ot the lake, are

unused because of lack of facilities,. Improving and expanding facilities
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s seems desirable considering the lake’s potential as

pi]

in these unused are
a recreational resource. In accordance with present use, the focus of the
nairk should continue to be on low density activities like nonconsumptive
fishing, hiking and picnicking. Due to high storm weather bacterial
levels, high turbidity and high operation costs, swimming does not appear
to b2 a feasible activity.

Before any recreational expansion can be consideresd, a ussr- survey
must be complet=d. The last comprehensiva survey was conducted in 1972
(Goucher, 1972). MNevertheless, posceible improvements include the

following:

Facility Estimated Cost
- Improving existing trails (4,000 ft. at $.&60/1+) % 2,400
~ Fhysical fitness trails (lump sum) 5, 000
- Nature center (initial construction? 2h, GO0
= Wetlands trail (initial construction) 150, 000

6.2-1. IMPROVING EXISTING TRAIL SYSTEM
The present trail system (figure 2.2) covers only a small area of
the park. Several additional loop trails could be added to provide the
hiker with a greater variety of trails (figure 46.1). Signs identifying

points of interest should also be included. A short trail could also be

made accessible to handicapped persons.

.Z.2. FHYSICAL FITNESS TRAIL
The present trail system could also be expanded to include a jogging/

physical fitness trail. This would include rest areas and excessiva stops

and would connect to existing trails.
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TABLE €.

B0 ACTION ALTERNATIVE -

2

EFFECTS AMALYSIS

SOCIAL ACCEPTABILITY

WATER QUALITY RECREATION ERVIRONMERTAL UTHER LAKE FUNCTIONS COSTS/ IHPLEMERTABILITY
1. Sedimantation 1. Aresa for bosting snd fishing 1. Hah 1. Trap Rfficiency Dradging -ou( nd;‘e?: 1. ;;::c:r‘. :::;;tc:ul opposs
b total o
&. lake f1lls in with sadi- vill be loat as lake fills . Diversity will dscresse 8. Gradually decrasss a» from harbor (to diment
vith sediment, 18 million kg endimen 2. Option may be favored by
mmt by 2016, os habitat shifts from 1ske Filla. inad 11y b .
2. Suimming will continue te be fluvisl to wetland reteinad aunuslly by nearby reaidents.

b, The affect of uplend ) ohibi:od ' b, Additionsl pollutapts Lake Roland assuming decrease
controls will mot be L ' b. Many lass telarsat delivered dovmstreas. 713 trsp sfficiancy). 3. lend "L"‘: .;’k .zu-—
realised mtil efter 3. Haturs cbasrvation will epecies may disappesr 2. Flood Control «a sesthatic lake
the lsks f£ills fu, continue a8 presant snd satirely. . o i appasrs.

t

€. Trap efficiency graduaily possibly sxpand as leke 2. Wldiife s, Laka's ablity to

decresse for a1l pollutants fills. decrasae flood paaks
° s, Ehift 1v species will ba reduced.
¢ l::‘z.:::- u;‘d::*;:;:r possible. b, Incraass in beckwatsr
degrads suvirooment. 3, Vsgaratioe sffects.
- Incrssss ssdimsst bound s. Emarpent vagstetion
poliutant loads to dowm- will sxpand and become
st ream watars. mors diverse o8 land
elevations incresas

-~ Incrassed turbidity, within wetlamd.

- Sadiment daposite oa
strean bottom further
degrade babitat for
agoatic lifs.

2. Microbiel Quality

8. Declining trep sfficiency
will result fo higher
losds dovnetraam.

3. Trophie

a. Totel phosphorus loasd
will incresss dowostress
of laks 1f trap efficiency
lost,

4. Decresss in Vater Quality

in Baltimors Harbor

&. Incrssse in sutrients,
bacteria and sedimant
loads to the harbor,
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TABLE 6.3

POINT SOURCE CONTROL ~ EFFECTS ANALYSIS

WATER QUALITY

ENVIRONNENTAL EFFECTS

OTBER LAKE FUNCTIONS

COSTS/IMPLEMENTABILITY

SOCIAL ACCEPTANCE

1.

2,

3

Microbial quslity
ahould improve with
slindoation of septic
tanke,

Should result in some
decrsase in phosphorus
losd from sewage con-
tamination.

Ssdimmnt input intp
1ake wil]l not ba
affected,

i.

2.

3

RECREAT1ON
Boating and fishing i.
not sffected.
fwisming prohibition 2.

could be removed with
isprovemsnts in micro-
bisl vater quality. 3.

Hatura cobservation
vill not be affected.

Fiab
o, Litcle or mo effact,

Wildlife
e. Little or no effect.
Vegetation

a. Chenge ic nutrient
levale may sliter
rates of vegetstion
grovwth, in-lake
algse populations.

Trep efficiency will
not be affected

Flood control will not
be affected.

Little dirsct cost
as »ost controls ars
included in other
programs.

Improvement to conveysnce
systea ~ 20] Facilities
Plan, Funds may be
1imited due to fadersl
cutbacks,

Esexgency rslief structurs
8. BSawple analysis

b, Heters

c. Staff time

Coat of further slimins-
tion of feiling asptics
can oot be justified as
all problem eresss bave
baen sewersd.

1.

Probably not possible
to sliminate sewage
contamination completely.
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TABLE 6.4

BOR-POINT SOURCE CONTROL - EFFECTS ANALYSIS

WATER QUALITY RECREATLON ENVIRONMENTAL EFFECIS OTRER LAKE FUNCTIONS COSTS/ IMPLEMENTARILITY BOCIAL ACCEPTABILITY
1. Incresss upstrean watey 1., Sowe assthetic improvemsnt, 1. Piad 1. Trap effictency 1. Litrle direct costs }. Little resistance
qualicy and dacrsase loeds but no major effect on since most controls except towsrd
sptering the lske. bosting, fiasbing, swimning 8. Fo efface . :::::::.:::"“' altesdy exist. sllocetion of
o  Bome dscresse in or nsturs observetion. 2. Wildlifs needed to msintaie funds to programs
bacterie snd nutrient s. WNo affect trap of fictency “"‘": resulcs are
losds posaibls from 3. Vepstation 2. Flood Control :::m—c:::;: or
hest mansgement . Vet : ghiy visible.
Prectices. #. If nutrient losds s Wo effect, meintain
decresss, some shifia prssent.

B. Decreess losds from
nev construction.

in vegetative growth
ey bs seen.
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TABLE 6.5

DREDCING LAKE ROLAND - EFFECTS ANALYSIS

WATER QUALITY

RECREATION

ERVIRONHENTAL

OTHER LARE FUNCIIONS

COSTS/ IMPLEMENTABILITY

SOCIAL ACCEPTARILITY

Temporary decreame in
laks water gquality.

e. lncreese turbidivy.

b, Poasible releass of
nutrients or othar
pellutants froe
ssdiments.

€. fSome fmpact oo
diasolved oxygen
md ansociated
effacts on squatic
organisms.

Long term increase n
downstresn water juality.

., laks will cootinuve to
remove nutrienta,
asdimante and microbisi.

Lapacd lake ares
suiteble for boating
and tishing.

Svimming will not ba
atfected.

Hature obssrvation

u. 5hort term adverse

«ffects on nature
obssrvation during

dredging operatico.

1f dredge all or part
of wetland, disturd
habitat for wildlife
and decrease plant
diversicy, adverss
affecta on pature
ebaervation.

1.

3,

Fiah 1.

b,

Twmsdiste effects ~

increased turbidity

snd other dredge

activitins may be 2.
datrimental to tish

populations.

long range ~ sxpandad
range for fiah.

Wildlife

Dradgs spoil say disturd
some habirat.

Selsctive dredging in
wetland might improve
diversity.

Schedule dredping time so
not disturd nesting
activitias,

Vegetation

&

b,

In spoll aress vegetation
will have to be removed.

Ddsrupt vegatation pattern.

Trap afficiency (outrient,
sadimenc, microbial) -
will remein at present
level.

Flood contrel

a. Msintain preseat flood
controX function.

Initial cost of conatructing
spoil basin, dredging and
temporary disposal - §500,000.

Naintenance dredging and
tesporary dispossl -
$150,000/tive yeara.

Cost of ultimate disposal
uncertain. ‘
Ho cost advantage to dredging
Baltimore Harboy verpus Lake
Roland,

Resintance to any dredging
from area residents and
environmentalints,

Opposition to destruction
of wildlife habitat.

Opposition to long term
costs,



WETLAND MANAGEMENT TO EXPAND RECREATIONAL AND EDUCATIONAL OPPORTUNITIES -

TABLE 6.6

EFFECTS ANALYS1S

G°8s

WATER QUALITY RECREATI(MAL ENVIRONMENTAL EFFECTS OTHER LAKE FUNCTIONS COSTS/IMPLEMENTABILITY SOCIAL ACCEPTABILITY
1. Bome snhancemant in I, Improve access to 1. Fish 1. Trap efficiency 1. Nature center 1. Possibie local
water quality expected uppar basin for construction and opposition to
espacially in lowsr £ishing. . HNo eftact . Some increase access -~ $26,000 incresse use.
basin 2. wWildlife sxpacted due to
N 2. Expand and snrich " increase in 2. Trail development
sature obasrvatiom, &. May incrssse residence time
provide soviron- diversicy of vetlends. * :ﬂ::::' present
wantal sducacionsl through mansge- ¥ *
cantsr for Bsltimore ment techniques. 2. Floed Contrel b. Develop self guided
Cagy. 3. Vegetation a. No effact ;:;é"{;ga tradl -
3, Swisming will not Kay incres ’ *
be affaccad. &. HMay Incresss 3. Staff costs.

diversity
through mansge~
ment tachniguas,



Becanse the park is commonly used by school groups, many innovative
nature oriented programs could be based there. The focus of the center
would be Loward understanding the natural, historic and man—made features

of the area. The centsr could be loc

51}

ted near the nlaving field (Figure
L.1) and would ke accessible from L'Hirondelle Club Road. Building and
parking areas would he simple, functional and compatable with the immediate

surraundings. While the facilites would have to be oper

37]

ted by park
personnel, volunteer naturalists and scientists would be utilized as much

as possible. The costs +or the center ars shown b=low?

Mature Shelter: 720 sq. ft. at $30/sg. ft. P22, 000
Ten Car Gravel Farking Loti $400/car 48,000
$24, OO0

oz 4 _WETLANDS TRAIL
A self guided nature trail in and arcund the westlands marsh would
provide a excellent interpretive festure. Focus of the trail would be
on the confluence of the river®s and how the wetlands have changed the
lake. The marzh itself and its flora and fauna is an excellent

interpretive ferature. Elevated observation towers could also be included

to enhance birdwatching and nature observations (see figure &.17.

Maintaining Lake Roland is technically feasible and socially and
environmentally desirable. Nevertheless successful lake maintenance
depends on innovative and continual management. This section describes
the issues concerning implementation and identifies a variety of potential
funding mechanisms,

The two largest costs involved in maintaining the lake are the cost of
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the initial dredging and disposal zite preparation ($500,000) and the cost
of providing permanent spoil disposal. Once the spoil basin is constructed
the estimated cost of maintenance dredging and temporary disposal is
relatively minors §14Q,Q®O every five vears, or abou£‘$39,000 per year., The
initial cost of developing the recreational facilities may range from
$10,000 to $150,000 depending on options.

The cost of permanent dredge spoil disposal carn be as high as %5000
per cubic yard is a private contractor is required to remove and dispose of
the material. However, these costs can be substantially reduced with on-
site disposal and by offering the material as fill and topsoil. While
economically and technically feasible, silt removal will require a manage-—
ment team responsible for identifing users and supervising removal.

The maintenance of Lake Reland benefits a large variety of people.
Maintaining the lake's trap efficiency benefits the water guality of
Ealtimore Harbor and the Chesapeatke Bay. Maintaining the recreational
facilities benefits the residences of Baltimore City and county.
Contributions from all the bheneficiaries would facilitate the maintenance
program.

The initial cost of dredging and developing the lake’ s recreational
facilities is within the mandate of EFA Clean Lakes PFProgram. The develop-
ment of the lake s non—tidal wetlands may be eligible for grants from the
State of Maryland. Presently funds are available for the protection of
rnon—tidal wetlands and for the reduction of sediment being delivered to the
Chesapeake Bay. Both o+ these funds apply to Lake Reoland and the lake®s
gligibility should be explored.

The Maryland Fark Authority also benefits from maintaining the lake®s

trap efficiency. The authority presently dredges the Jones Falls slip in



the Baltimore Harbor. 6As sxplained earlier, if the lake's trap efficiency

is allowed to decline, the dredging reguirements in the Harbor will

inorease. Thersfores the possibility of having the MPA share the cost of

maintaining the lake should be explored.
The possibility of park ussr fees should also be explored. The feess
in regulat-

cowld be used to offset maintenance costs and would be helpful

ing park use. An uwpdated user study is necessary to determine the feasi-

bility and public reaction to +fees.

G6:.4.1. RECOMENDATIONS CONMCERMING IMPLEMENTATION

— Egtablish a managsment team responsible for a lake management plan.
- Determineg cost sharing arrangements between City, County and State
for initial program.

- fAssign staff responsibilities for annual maintenance and dried silt

removal .

a1
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AFFENDIX &

GENERAL ENVIRONMENTAL INFORMATION FOR_LAKE ROLAND
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*Goucher,

amorpha forticosa L.

Boghmeoia cylindoiga
Caoey fran kil Kanth
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{Red top grass:
tWater plantain!
{(Seaside aldar)
(False indigo?}

{Mil kweed)

{Jacg. False Nettle!
(Sadge)

{Hedge)

{Sedge)

(BQedge)

(Fed Csieo Dogwood)
{Water Ash)

(Ground luy?

(Day 1ily?

{Yellow Iris?
{(Wood—nettled

(a hvbrid mint)}
{Forget-me-nots)
{Richweed?

{(Fentucky blus grass:
(Fnotweed)

(Winebherry:

(Wapato or Arrowhead)
{(Sanicle)

(Sassafras}
(Bullrusn?

(Bul lrush)

(Bur—rsed)

(Red clover)

(Common Cattail)
(Violet)



AFFPENDIX B

FISHERY OF LAKE ROLAND AND TRIBUTARIES:
OVERALL DESCRIFTION_AND FISH FLESH ANALYSIS



FAMILY

Centrarchidae

Cyprinidae

Ictaluredas

Catostomidae

A - —— . ]_—— o " 2 37 o ot i

TABLE _B.1

Notemigonus_crysoleucas
Ictalurus nebulosus

e e P A T, WS S o A T o, S T . . e e b WS Sl S P S

Bluegill
Fumpkinseed
White Crappie
Largemouth Bass

Carp
Goldenshinner
Bluntmose Minnow

Brown Bullhead
Black Bullhead
Channel Catfish

White Sucker



FISH STOCKING RECORD=

Gn et o " T " S 4o~ . —— S T~ L~ oo S T P S s

YEAR___DATE___SPECIES _________ NUMBER ___SIZE RANGE_______ STOCHED BY ____
1248 - 49 Sunfish 559 over 10¢
1948 - 50 Bass 113 over 10"
" Catfish 110 "
" Crappie 74 '
" Faerch 49 "
19249 -~ *50 Bass 14 under 10"
" Crappie 29 "
" Ferch 25 '
1950 — 51 Bass Z64 over 10¢
’ L.M. Bass Z00 "
1957 Bass 18946 "
" Crappie 1150 "
" Sun+tish 400 "
i Sucker 1000 "
/455 Bass 484 "
1956 I/20 L.M. Bass 400 "
" 10/26 " 300 "
179597 x/7 " 180 1
1258 /31 " # "
1259 /28 " 100 "
" 4/13 " 150 "
19460 &4/6 " 250 ”
" 10/28 " 200 "
1962 &/7 FPickerel 201 F.G.
A g8/= L.M. Bass 104 Aodult
" " Catfish 184 "
" " Bluegill 282 "
19463 /27 Bass 160 fAdult
" 57153 Catfish 160 "
19464 /24 Bass 240 "
1965 5/28 (€. Catfish 150 " F. Harman
" 10714 Striped Bass 1350 Sub-legal F.H. /E. ¥
13 1 " 114 SC} Legal 3] 18]
194646 4/7 L.M. Bass 39 Adult Young % Strevig
" &/10 C. Catfish 150 " Young
19467 &/714 C. Cattish 400 "
1968 5/ " 1200 "

———" Tt o113 7 o st o, o S VS T W 2o, WO S . i S S o et SO S WS S S U S Yo . i o A S 27 e T S WL S S S, A B, T 4 ot e i e S S W, S et S Smo S S, i b, e e i e Y B S T A~ S

#*From the stocking form for Lake Roland from the Maryland Department
of Game and Inland Fish.
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WILDLIFE OF LAKE ROLAND
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TABLE C. 1

WILDLIFE OF ROBERT_E. LEE MEMORIAL FARE*

Opossum — Ridelphis marsupialis

Raccoon — Erocyon _lotor

Red fox - Yulpes fulva

Muskrat - Ondatra zibethica

White tail deer*¥ — Qdocolleus virginianus
Woodchuck - Marmota monax

T S I e S Lo o i s A0S e e W ST s v Voo Ao

Eastern grey squirrel - Sciuwrus caroplinensis

Mink#*##e — Mustela vision

assembled by Robert Wirth., Animals visuwally identified
(unless noted) 1965-1971 in Lake Roland wetland.
identified by footprints, 1970, 17271

identified by specimen found in field, 1970

szan by longtime area resident, about 1945



TARBLE _C.&2

O

FREFPAREDR BY ROBERT F. RINGLER OCTOBER 1978
This is a list of 218 species
Roland area. It may be incomplete
often go undocumented. The status
neriod of vears, The status given
noted az commpon (G} can be seen on moest field trips in the proper
zeason. Wncommon birds (U) may be present, but are not often seen.
Rare birds (R} are usually not present or difficult to see. Rirds of
accidental ococurrence (A) have been seen only once or twice.
M= migrant, 5 = spring, F = fall, W = winter, B = breeding bird and
migrant, F = permanent resident. Reference:!
Alice 8. kKaestner, Marviand Birdlife, Vol.

more recent records

of birds reportedly seen in the Lake
because records of a specific area
of a species may change over &

is intended to be current. Rirds

IR -~ R R A L = el

MNo. 1, March 1967. For

27,

and

Rick Blom was necessary.

Common Loon — C8M, otherwise R
Red-necked Grebe - AY
Horned Grebe - RM
Fied-billed Grebe — UM
Great Blue Herron - UM,
Green Heron - UB
lLittle Blue Heron —
Great Egret — RM
Snowy Egret — RM
Black—crowned Night Heron — RM
Yellow—crowned Night Heron - UB
Least Bittern - A
American RBittern -
Glossy Ibis — A
Whistling Swan -~ RM
Canada Goose ~ CM
Snow Goose — RM
Mallard — CF

Black Duck - UM, W

RM

RM

Gadwall — RM
Pintail — RM
Green—-winged Teal - RM
Blue—winged Teal - USM

American Wigeon — RM
Shoveler — RM
Ring—-necked Duck ~ RM
Lesser Scaup — RM

Common Goldeneye - RM
Bufflehead — RM

Oldsquaw ~ RM

Ruddy Duck - RM

Hooded Merganser - UM, W
Common Merganser ~ RM

the assistance of Jim Stasz.,

ntherwise R

Feggy Bohanan,

Merlin — RM

Eestrel - UP

Bobwhite — RF

Ring-necked FPheasant - RF

Fing Rail - RM
Virginia Rail - A
Sora — RM

Common Gallinule - RM
American Coot — RM
Semipalmated Flover — RM
Filldeer - CM, otherwise U
Greater Yellowlegs - RM
Lesser Yellowlegs — RM
Solitary Sandpiper - UM
Spotted Sandpiper - CM
Northern Fhalarope — A
Woodcock - RE

Common Snipe — RM
Semipalmated Sandpiper — RM
Least Sandpiper - RM
Pectoral Sandpiper - RM
Dunlin - RM
Herring Gull
Ring-billed Gull
Rock Dove —- CP
Mourning Dove — CP
Yellow-billed Cuckoo — UM.B
Black-billed Cuckoo - RM
Barn Owl - RP
Screech Owl - UP
Great Horned Owl
Barred Owl - RP
Saw-whet Owl — RW

- RM, W
- UM, W

- RF:I



Red-breasted Merganser - RM
Turkey Vulture — RF
Sharp—-shinned Hawk — UM, W
Cooper®s Hawhk — RM
Red—-shouldered Hawk - UF

Broad-winged Hawk -~ CM, RE
Rough-legged Hawk -~ RW

Bald Eagle — RM

Harrier — KM

Osprey — UM

Faeregrine — KM

Wood Duck - UP

Great Crested Flycatcher - CB
Eastern Fhoebe — CM, RE
Yellow-hellied Flycatcher - RM
Acadian Flycatcher — UB
Willow Flycatcher — RE

lL.east Flycatcher - RM

Eastern Fewee - CR
Olive-gsided Flycatcher - RM
Tree Swallow — UM

Bank Swallow - RM
Rough-winged Swallow — RE
Barn Swallow — CRB

Cliff Swallow — RM

Purple Martin - UM

Blue Jday ~ LCF

American Crow — CF

Fish Crow — RM, W
Flack-capped Chickadee-Sporadic W
Carolina Chickadee - CR
Tufted Titmouse — CF
White-breasted Nuthatch — UF
Red-breasted Nuthatch - UM, W
Brown Creeper - CM, UW

House Wren — CB

Winter Wren — UM, W

Carolina Wren - UF

Marsh Wren — RM

Sedge Wren — A

Mockingbird - CF

Catbird - CR

Brown Thrasher - URB

Robin — RW, otherwise C

Wood Thrush - CB

Hermit Thrush - CM, UW
Swaingson’s Thrush - CM
Gray—cheeked Thrush — RM
Veery — CM,RB

Eastern Blusbird - RM
Blue—gray Gnatcatcher — CB
Golden—-crowned Kinglet - UM, W
Ruby-crowned Kinglet - CM, UW

Common Nighthawk — UM

Chimney Swift — CM, B
Ruby—throated Hummingbird - UB
Belted Kingtisher - UPF

Flicker — UKW, otherwises C
Fileated Woodpecker — RF
Red-bellied Woodpecker — CF
Red-headed Woodpecker - RM
Yellow-bellied Sapsucker - UM, W
Hairy Woodpecker - UP

Downy Woodpecker - OF

Eastern Kingbird - CBE
Yellow—rumped Warbler - CM, UW
Black~throated Green Warbler - M
Cerulean Warbler -~ RM
Blackburnian Warbler - CHM
Yellow-throated Warbler - RM
Chestnut-sided Warbler - CM
Bay~breasted Warbler - UJSHM, CFM
Blackpoll Warbler - CM

Fine Warbler — RM,B

Frairie Warbler - UM, RE

Falm Warbler - UM

Ovenbird — CR

NMorthern Waterthrush - CM
Lowisiana Waterthrush - LR
Fentucky Warhler - UB
Connecticut Warbler - RM
Mourning Warbler - RM
Yellowthroat - CB
Yellow—breasted Chat - UR
Hooded Warbler - UB

Wilson's Warbler - UM

Canada Warbler - CM

American Redstart -~ CM, RB

House Sparrow — CFP
Bobolink -~ UM
Eastern Meadowlark - RF

Yellow-headed Blackbird - A

Red-winged Blackbird - CB,
otherwise U

Orchard Oriocole -~ RR

Baltimore Oriole -~ CH

Rusty Blackbird - UM

Common Grackle -~ CF

Brown—headed Cowbird - UF

Scarlet Tanager — CB

Summer Tanager - RM

Cardinal — CF

Rose-breasted Grosbeak - CM

Blue Grosbeak — RM

Indigo Bunting — UB

Evening Grosbeak - LKW

Purple Finch - CM, W



Water Pipit — EBM House Finch ~ UP

Cedar Waxwing - CM, octherwise U Common Redpoll — RW
l.ogaerherd Shrike — RM Fine Siskin — UM, W
Starling — CF American Goldfinch - CFP

Whi te—eyed Vireo - CB Red Crossbill - RW
Yellow—throated Vireo — RM White-winged Crossbill - RW
Solitary Vireo - UM Rufous—sided Towhee — CB, RW
Red—eyed Vireo - CB Savannah Sparrow —~ LM
Fhiladelphia Vireo - RM Brasshopper Sparraow - RM
Warbling Vireo — RM Vesper Sparrow — RM
Black-and-white Warbler — CM Northern Junco — CM, W
Frothonotary Warbler — RM Tree Sparrow — U4
Worm—-eating Warbler - RM Chipping Sparrow — CH
Golden-winged Warbler - RM Field Sparrow — RE
Blue-winged Warbler - UM, RB White—crowned Sparrow — RM
Tennessee Warbler — CM White-throated Sparrow — CM, W
Orange-crowned Warbler — RM Fox Sparrow — UM

Mashville Warbler - UM Lincoln’s Sparrow — RM
Farula Warbler - CM Swamp Sparrow — UM, W
Yellow Warbler — UR Song Sparrow - CF

Magnolia Warbler - CM Lapland Longspur — A

Cape May Warbler — UM Snow Bunting — A

Black—throated Blue Warbler - CM Red-tailed Hawk - UM, W
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TABLE__D.1
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REGULAR _SAMPLING

JONES FALLS AT LAKE ROLAND LAM

1

2 LOWER BASIN

& FENNSYLVANIA CENTRAL RAILROAD BRIDGE
(FCRRD

7 UFFER BASIN

: 10 LAKE INLET
= EILOT SAMPLINGXx

| = LOWER BASIN (NEAR DOCK FAVILLION)
| 4 LOWER BASIN (NEAR "CLIFFS™)

! S LOWER BASIN (BELOW FCRR BRIDGE)

! 8 UFPER BASIN (MID POINT)

: 4 UFFER BASIN (UFFER FOINT)

*STATION CODE LOCATIONS SHOWN ON FIGURE Z.1.

*%FILOT SAMFLE STATIONS USED DURING SEDIMENT CORE AND INITIAL
SAMFLING TO ASSESS CROSS-SECTIONAL, DIURNAL, DEFTH, SAMFLING
AND ANALYTICAL VARIABILITY.



W e e e e e W sk M mle e i e weW e ameme SN mem S e mmm e e e e e s e e mie e eme o amow e o

TRIBUTARY SAMPLIMNG SITES* — LAKE ROLAND WATERSHED

STATION CODE STATION LOCATION

- s S P O . o " WS 4o o Vo A S0 o o W e i oAb S O e ok b St S T s S SS0ns SomE WA WO 1o RS AN WD SOVED -OrSR P MRS MWD S AAAe MASS W 6 WS SEadd S SARMD e S e WD MO SOSE MNP

11 JONES FALLS (SORRENTO: U.S5.6.5.
STATION)

12 ROLAND RUN (CIRCLE ROAD)

13 TOWSON RUN (BELLONA AVENUE)

14 COCHRAN™S RUN (WODDBROOE LANED

BIFURCATED SAMPLING**

15 COCHRAN'S RUN (BELOW COCHRAN'S FPOND:

14 COCHRANS RUN (AROVE COCHRAN®S FOND)

17 TOWSON RUN (8. OF CHARLES 8T.)

18 TOWSON RUN (M. OF CHARLES ST.3

26 TOWSON RUN (CULVERT ABOVE TOWSON
UNIVERBITY ATHLETIC FIELD)

27 TOWSON RUN (CULVERT FROM BURKE AVE.)

28 TOWSON RUN (AROVE BURKE AVE.)

29 TOWSON RUN (CULVERT FROM SHEFFARD-
FRATT)

19 ROLAND RUN (EAST BRANCH AT BELTWAY)

20 ROLAND RUN (EAST BRANCH AT THORNTON
AVENUE)

21 ROLAND RUN (N. BRANCH AT THORNTON
AVENUE)

22 JONES FALLS (ABOVE VALLEY INN)

23 JONES FALLS (RUXTON ROAD)

24 JOMNES FALLS (SLAUGHTER HOUSE BRANCH
AT FALLS ROAD)

25 JONES FALLS (MODRES BRANCH AT FALLS
ROAD»

e " - —— . - —~—-_—_-. o 1t W W o st ol > o o o S04 Wl . {1 208 S SO S e Sl S A e S PO B W Tt S 49N WS . S Y A S e PO, A PO e e AR SO VTS S S A e

*STATION CODE LOCATIONS SHOWN ON FIGURE 3.1.
#*#BIFURCATED STATIONS SAMPLED DURING DRY WEATHER TO DETECT
FOLLUTANT INPUT SDURCES THROUGHOUT THE WATERSHED.



AFFENDIX __E

STATUS OF FAILING SERPTIC SYSTEMS IN _THE LAKE ROLAND WATERSHED



TapLE E.1
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APFROXIMATE

tamination from
this area.

NUMBER OF
MAF I.D.* FAILING
NLIMEBER AREA SEFTICS STATUS
1 RLIXTON S5é i
2 OVERLOOK PLACE 12 i Sewer lines have
2 WOODLEY-HURSTLEIGH &8 i been constructed
4 LONGMEADOW WEST N/7A i in these areas.
5 HALCYON GATE N/A ! Individual connec—
b FALLS ROAD 7 i tions will be
7 STEVENSON 1 i made as spon as
g8 RIVERVALE 3 i possible.
10 RUXTON RIDGE 11 '
_________________________________________________ b e e e e e e e e e e
i Systems have not
i been sewered, but
4 TOWSON —~ CHARLES 2T. Z i inspection indi-
AVENUE i cates minimal con-
i

——S—— - - - So>-; TS o 1o T I o o L o St i A 7 e A S Sl Mo O e Ao ol Ay S o A A A W M Sl i GACAL A S Y A S A 2o A W U S T S S WO Vo S S S S SO T T S0

i Construction of
11 GREENSPRING VALLEY 7-10 ! sewer is planned
ROAD i pending approval

vt o e ot st o SO SO e B M S W T O M - S ST S I Do ol S 7] I S T Soray i Aok S DL LA oy o S S S VAR A Lo Gt S S o s ke o s o e . i et i o b A S Sk WA A D A it . s LA

*SEE FIGURE Z.6.



AFFENDIX _F

NORTHERNM YIRGINIA FLANNING DISTRICT COMMISSION'S ANNUAL LAND USE LOAD
ESTIMATES APPLIED_TO THE LAME ROLAND SUBWATERSHEDS.



COMPARISON OF LOAD ESTIMATES NORHTERN VIRGINIA FLANNING DISTRICT
COMMISEIONTS (NVFDO) ANNUAL LAND USE FIGURES+ TO OBSERVED VALUES
FOR THE LAKE ROLAND SURSWATERSHEDS (kg/vr.).

Soion e e co s A Do e ki S W A D Ao O A W W SO IO AP T WY S O S Tk e S S P WAAK. AR S, s P e Yo, 1O, S S, i S S e TP A W S o 2§ A4S FARAR IO o . e et Yo S S A S St . ) WS

ANNLUAL ANNUAL ANNUAL
SUBWATERSHEDS FHOSPHORUS 1LOAD NITROGEN LOAD SEDIMENT LLOAD
" Jopes_Falls T
NVPDC Estimates 5,390 42,753 Z.98 millian
Observed 2,850 47,000 25.0 million
Foland Run
NVFDC Estimates 1,810 12,554 ,659 million
Observed 222 Z.860 L3303 million
Towson_ Eun
NVFDC Estimates FO0 by 32 =242 million
Observed 419 65,830 L0667 million
Cochran’s_ Run
NVFDC Estimates 116 1,192= L0045 million
Observed 113 2,240 L0292 million

*Based on annual areal loads derived for various land use types,
using Northern Virginia Planning District Commission®™s annual .
land use figures.

—— e e e M man WM e e e R e
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TABLE G.1

ALGAL CELL CJUNTS BY GENUS IN LAKE PULAND SURFACE wATERS

IDENTIFICATION OF DOMINANT ALGAL GENERA BY GROUP

' STATIOH|TOTAL CUOUNT DOMINANT ALGAL GENLRA
DY MON YP rNl./HL1] (1) - {2) (&))
21 AUG 80 LBt FT 298 Mallomonas Scenédesmus JAnkistrodesmusl
Ua=2 ¢¥T 349 ~Mallomonas Ankistrodesmus | Scenedesaus
3 S&p 80 | LB=2 FT 176 Ankistrodesmus | Scenedesmus . staurastrumi
UB=2 FT §52 Mallowonas Ankistrodesmus Scenedesaus
9 0OCT 80 | LB=-2 FT 362 Coelastrum Scenadasmus Sphaerocystis.
14 SOV 80 | LB=7 FT 4185 Asterionella
UB~-2 FT 5253 Asterionella
15 DEC 80 | Ls-2 FT Td67 Asterionella
ug-2 FT - 4828 Asterionella
20 JAN 81 | LB-T7 FT 3567 Astarionella
: - | 96T FT 1490 Asterionella .
19 FPEB 81 |LB=2 FT 135 guglena Astearionella |Arachaichloris
UB=2 2?1 +3 Navicula Synedra Asteriqnella
20 MAR 81 |[LB=2 FT 156 Asterionella Navicula
. Ug=2 F7T -V davicula agterionella
17 APR 81 |LB=2 FT 213 Asterionella Navicula '’
: pB-2 FT 2178 Havicula As:e:ionella
7 MAY 81 'LB-Z‘FT 569 Mallomonas Synedra Navicula
gg-2 ¥Fr 258 Mallomonas uavicpla Synedra
*B = Lower Basin
**JB = Upper Basin
TABLE G.2

GREENS FLAGELLATES DIATOMS
Ankistrodesmus Mallomonas Asterionella
Coelastrum Euglena Navicula
Scenedesmus Synedra
Straurastrum

Sphaerocystis
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LAKE ROLAND SERVICE AREA

The service area for Lake Roland is defined as that area within a five
mile radius of the lake (Figure H.1}. This definition was based on the
following criteria:

1. Approximate area within a 23 minute travel time
using public transportation.

2. The nearest comparable facility is approximately
five miles away (Loch Raven Reserwvoir}.

2.  Area most accessible by automebile or by foot.

Demographics of this area show a majority of the population being
white between the ages of 18 and 64 (Table H.1). Income levels are fairly
evenly distributed with 67 percent of the househclés making %12,300 or more
per year.

Fublic transportation to Lake Roland is limited (Figure H.2). Four
bus linmes run in the vicinity of the lake. The line coming closest is the
extension of the number eight line which travels from Baltimore City to
Towson before it finally reaches the stop at Falls Road and Lake Avenue,
which is closest to Lake Roland (1/2 - Z/4 of a mile). Three buses serve
this line during the peak periods only (morning and afternoon, Monday
through Friday).

The number &1 line runs directly from the City by way of Roland
Avenue, but its closest stop to the picnic area at Lake Roland is Roland

and Lake Avenue 2 miles away. However, this line does run throughout the

day and on weekends.



Two other lines in the wvicinity are the number 27 through Mt.
Washington at Kelly Avenue and Falls, and the 8B from Hunt Valley which
travels along EBellona Avenue to the north of Lake Roland. However, these
lines only bring passengers within 2 and a half miles of the lake

respechtively and are probably not practical for most lake users.



LAKE ROLAND

Male

S and below
5 - 17

18 — 464

45 and over

RACIAL BREAEDOWN
White
Black
Native American
Asian % Facific
Dther

TOTAL NUMBER _FAMILIES

$ 2,499
% 2,500
% 7,500
$12,500
%17, 300
22,300
$27, 500
$£35, 000
50, 000
%75, 000

and less
- 7,499
- 12,499
- 17,499
- 22,499
- 27,499
- 54,999
- 49,999
- 74,999
and more

Island

TABLE _H.1

SERVICE CENTER _DEMOGRAFHICS

488, 082

225,050

Al

265,032

26,118
89, 128
03,476
69, 360

296,214
184,289
502
4,882
2,195

122,951

181,090

7.947
25,208
27,594
24,922
22,316
18,976
20, 249
19,803
9.247
4,944

46

oS4

18
&2

14

61
=8

-~
ke
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COMPARISONS OF USAGE OF LAKES WITHIN S0 MILE RADIUS OF LARE ROLAND

A comparison was made between the use nf Lake Roland and that of
similar lakes within a 50 mile radius of Lake Roland.

More detailed usage information was obtainsd for the major lakes
located nearest to Lake Roland (Table F.1). In addition, general water use

information was obtained +or the smaller public lakes within the 50 nmile

radius.



Lake

Surface
Area
(acres)

Approx.
Distance
From Lake
Roland
{(mile)

TABLE I.1

Primary
Uses

LAKES WITHIN 50 MILE RADIUS OF LAKE ROLAND

Recreational Uses

Boating and Other ming

Swim- Fish

ing

Lake Roland

77

Recreation

Allowed with no restrictions. N
Private craft allowed-no

permit. Boat launch avail.

No rentals available.

Y

loch Raven Dam

2400

Water Supply

- Allowed with restrictions. N

No internal combustion engine
or sailcraft. Private craft
allowed with permit. 1,100
permits issued between Liberty
and Prettyboy. No rentals
available. Boat launch avail.

" Liberty Dam

3106

12

Water Supply

Allowed with restrictions. N
No internal combustion engine

or sailcraft. Private craft
allowed with permit. 1,100
permits issued between Liberty

and Prettyboy. No rentals
available. Boat launch avail.

Prettyboy

1500

18

Water Supply

Same as Liberty N

Piney Run Dam

298

18

Recreation

Minor Vater
Supply

Allowed with restricitions. N
No internal combustion engine.
Private craft allowed with

permit. Boat launch available
Limited horseback riding.

Rentals available.

.. Rocky Gorge Dam

773

21

Water Supply.

Allowed with restrictions. N
No internal combustion engines.
Private craft allowed with

permit.

Triadelphia
_ Reservoir

800

24

Water Supply

Allowed with restricitions. N
No internal combustion motors.
Private craft allowed with

permit.

Conowingo

8960

33

Power
Ceneration

Allowed with no restricitons. Y
Private craft allowed-no per-

mit. Boat launch available.
Commercial rentals available

Senaca State
" Park

350

42

Recreation

Allowed with restricitions. N
No internal combustion engine.
Private craft allowed during

off Season. Boat launch avail-
able. Rentals available during

season (May - August).



TABLE I.2

SMALL LAKES WITHIN 50 MILE RADIUS OF LAKE ROLAND

Approx.
Surface Distance
Area From Lake Primary A Recreational Uses Swim~ Fish-
Lake (acres) Roland Uses Boating and Other ming ing
Lake 31 18 Recreation Allowed with restrictions N Y
{dtamquandi
Wilde Lake 22 18 Recreation Allowed with restrictions N Y
Lake Elkhorn 37 18 Recreation Allowed with restrictions N Y
__tkisson
Reservoir 62 15 Recreation Allowed with restrictions N Y
.ake Waterford 12 21 Recreation Allowed with restrictions N/A Y
unting Creek 46 43 Recreation Allowed with restrictions Y Y
- Dam
Jjye Mills Dam 62 43 N/A Allowed with restrictions N/A b4
“micormn Branch 48 43 N/A Allowed with restrictions N/A Y

Dam




AFPENDIX _J

S e e S et T o . e, e e

v o e e e e st e S o ot o s 50 s s Voo VS RS M o o St Mt S St et P e et M S S o S0 S ot S S A S0 SO o i et . o W SV S L s bt

S S, s o T sy e e S 0 o Sy e s . st S S saas

lLake Roland is a public facility and it is an integral part of the
Environmental Frotection Agency (EFAY and Baltimore City policy that the
public be actively involved in planning for the lake’s management.

Efforts were made to inform citizens about the study’s incentive and
objectives. Input was solicited concerning problems and issues affecting
the lake and possible management alternatives.

EFFORTS TO INFORM PUBLIC AND SOLICIT INFPUT. Citizens most interested
in lLake Roland generally fall into three catagories: 1) residents owning
property adjacent to the impoundment or adjacent to the Jones Falls
downstream of the dam, 2) people who use the facility for numerous
recreational purposes, and I} people who are concerned about the lake as
a natural resource. These groups overlap in many cases.

Two major methods, newspapers and public meetings were used to inform
and promote two way communication with residents and natural resources
interest groups. Articles in local newspapers and environmental news-—
letters were printed introducing details of the lLake Roland Clegan Lakes
Study. Issues such as the national incentive, funding sources, background
information problems to be addressed, objectives and request for public
participation were outlined in these articles. The press also announced
upcoming meetings and publicized the outcome of these forums.

Two such meetings were held: one on December 10, 1980 and another on
April 14, i982. A mailing list was generated consisting of all established
community associations and interest groups concerned with the management of

lLLake Roland. This list was updated as more interested parties emerged.



The benefits of working with such groups are two fold: they provide a
network for two way communication and they form a framework through which
implementation of recommendations can be pursued. The following groups
were notified of public meetings by mail or telephone!

Baltimore Environmental Center

Bellona-Bitting Community Association

Cold Water Fisheries

Falls Road Community Association

Hampden Community Action Association

Hampden—Woodberry Community Council, Inc.

Hampden—-Woodberry—-Remington Falls Road Community Center

Homeland Association, Inc.

Jones Falls Community Corporation

Lake Roland Watershed, Inc.

Maryvland Environmental Trust

Maryland Ornitheological Society

Maryland Wildlife Federation

Midfield Improvement Association

Mf. Washington Garden Club

Mt. Washington Improvement Association

Northwest Baltimore Corporation

North Roland Fark Improvement Association

Park School Ecology Committee

Fopular Hill Association, Inc.

Roland Park Civic League, Inc.

Ruxton—-Riderwood—Lake Roland Improvement Association

Save Qur Streams



Thornleigh Community Association

Trout Unlimited

Woodberry Community Association

The first public meeting was held in the Baltimore County Office

Building in Towson. Details of the study were discussed including an
overview of the National Clean Lakes Frogram and an explanation of how
the Lake Roland Freoject fits into the national objectives. A film strip
presentation prepared by EFA was shown and accompanying literature was
distributed to further clarify the goals of the National program. An
outline was provided for the Lake Roland Study objectives:

1. Characterization of bacteria, algal and sediment

problems.

kd

. Idenification of pollution sources.
Z. FRecommendations for alternative management schemes.

To enhance the verbal presentation, slides were shown of the lake area
and tentative monitoring sites. A guestion and answer session was then
held during which several concerns and issues emerged. The major concern
expressed during this session related to using the lake for flood
rontrol purposes through dredging and controlled releases from the dam.
fuestions about dredging were also raised by those concerned about the
decreasing amount of lake surface area available for boating and fishing
due to sedimentation. On the other hand, some residents and environ-—
mental groups argued that the portions of the lake that are filling
provide excellent habitat for wildlife and should not be disturbed.

At the second public meeting preliminary results of the study were
presented. Public input remained focused upon the dredging., flooding,

recreation, wildlife habitat issues.



USERS CONCERNS AND FREFEREMCES FOR LAKE AND FARE MANARGEMENT. A user
survey was conducted in 1972 which solicited information from both the
residents adjacent to the lake and people observed at the lake on several
occasions {(Goucher 1972). This survey revealed many trends about park and
lake usage. It was found that the heaviest usage occurred on weekends and
holidays and that more people use the park area than the lake. The users
generally felt the aresa was well maintained and that the lack of over-—
crowding was part of the aesthetic appeal. Most people interviewed at the
lake were unaware of the extent of the park. When asked about the upper
wooded and wetland areas, they expressed a preference that this area be
preserved for wildlife. Some other concerns expressed in the survey
include the following:

1. fOccasional parking problems,

h

. Lack of parking close to all three picnic areas.

i

« Abundance of metal signs at the park entrance.

s

The need for additional restrooms.
3. The need for an area where children can play ball.
6. The need for cleaner water.

All these issues havé been given consideration in the developpment of
management alternatives for enriching the recreational value of Lake Roland
and the adjacent parkland. The issues raised throughout the public
participation process will be key factors in the overall management

decisions made for Lake Rdland.
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TABLE K.1
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ASSUMED _MODIFICATIDNS**
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20, 690 16,200 21.6 204,.9-202.9

; EXFPECTED

! PEAK FLOW EXPECTED WATER SURFACE

! (CFS) WITH- PEAE FLOW FERCENT ELEVATION (FT)

: OUT LAEE (CFS) WITH REDUC—- REDUCTION 4,100
! STORM TYFE ROLAND LAKE ROLAND TION FEET DOWNSTREAM
i EXISTING CONDITIONS*

; 2 YEAR 4,726 3,720 21 194,9-19%.9

; 10 YEAR 13,515 10,395 23 201.5-199.8

! 100 YEAR 20, 690 17,150 17 204.9-203. 4

;
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*ASSUMPTION: 1. Watershed at ultimate development based on current
zoning maps.

2. Reservoir treated as a single impoundment for 2
year storm and as two impoundments in series for 10
and 100 year storms (estimates made by Baltimore
County Department of Public Works, Storm Drain
Design Section).

*#ASSUMPTION: 1. Sluice gates are repaired and functional.

Lake is dredged (210,000 cu. yds. sediment removed
from upper basin).

b3

4

. Lake dewatered to 10 feet below dam crest
(estimates made by Baltimore City Department of
Public Works, Water GQuailty Management Office).

*x¥Note — Reservoir delays storm flow peak by 0.7 hows, 0.5 hours longer
than without modification. This alone may be significant.
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DREDGING SFECIFICS

YOLUME REMOVED. The estimated annual sediment discharge into Lake
Roland is between 18,000 and 20,000 cubic vards per year. The majority of
this sediment is deposited in the upper pool and inlet. The initial
removal of 100,000 cubic yards of sediment and the construction of a silt
catcher in the upper basin will maintain the upper lake’s trap efficiency.
However if the accumulations in the catcher and upper basin are not
regularly removed, the initial dredging will only be a delay action. Based
on a 70 percent trap efficiency of the silt trap and upper basin, between
&L, 000 and 70,000 cubic yards of material must be removed fraom the upper
basin every five vears. The remainder of the sediment will be either
deposited in the lower basin or will pass over the dam. However, since
deposition in the lower basin is presently not a problem, and the upper

basin will continue to trap the majority of the sediment, dredging in the

lower basin can be deffered for many years.

DISFOSAL AREA. The proposed disposal area was used in both the 1897
and 19535 dredging operations, and was recommended for use in 1974, The
elevation of the area ranges from 240 to 260 feet and is completely above
the 100 year flood level. Furthermore the area is located in an isolated
corner of Robert E. Lee Park and will have minor aesthetic impacts.

Before dredging can start the spoil area must be cleared, diked and
decanting structures installed. Dikes from the 1955 dredging operation
still exists and can be reconstructed from on-site material. The decant-
ing structures would consist of under drains encased with stone and sand
filters. Excess water would be removed by an overflow structure. If berms

are constructed to an elevation of 260 feet the area will hold about
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120,000 cubic vards of speoil.

The disposal area would be the basin of permansnt silt handling. Once
the material has dried it . camn be systematically be removed and reused to
offset the cost of permanent disposal. The silt is useable for landfill
cover, topsoil and fill when compaction is not important. During the vears
hetweern dredging operations uses of the spoil can be identified and the
silt removeaed. Any remaining material would be disposed of by a private

contractor at a cost of approximately $5.00 per cubic vard or landscaped

into existing park land.

INITIAL COSTS. The following budget estimates the cost of initial
site preparation, dredging and the temporary disposal of 100,000 cubic
vards of spoil. Total project time is estimated at six months.

Site Freparation: Areaa - 42,000 sg. vyds.
Volume -~ 120,000 cu. yds.

l.and Clearance! 10 acres ¢ $2,900/acre 25, 0Q0

o

Dike Construction: 24,000 cu. yds 8 $$5/cu. vd. 120,000
Decanting Structures: = 0, QG0
Road Improvements: Gravel acess, 10 feet wide = 60, Q00
I, 000 feet long @ $2/s5q. ft.
Saftety Fence around area: 2,300 ft B $16.25/7+t. = 57,000
Subtotal 292,000

Dredging Costs: Mudcat hydrauwlic dredge removing
73 cu. vds. per hour
Operating costs!: 1600 hrs.  $&65/hr

104, 000

Fuel, lubricants, maintenance = $14.0/hr
Operators 2 % $15/hr = $30,.0/hr
Deprecation and insurance = $20,0/hr
$64.0/hr.
Mobilization and demobilization = 20, 000
Subtotal 124,000
Leasing Costs $9,000/month % & months = 84,000
Total 470,000
Contingencies _20Q,000

GBrand Total 500, 000



MAINTENANCE DREDGING. Rased on dredging and temporary disposal of
70,000 cubic yards every five vears.

Dredging Costs: Mudeat hydraulic dredge
operating at 70 cu. vds./hr.

1,000 hrs. at $65/hr. = 65,000

mobilization and demobilization = 20,000
Subtotal 85, 000
Leasing: $9,000/manth 2 4 months = Zh, 000
Contingencies and adminstrative expense = _24,000
Total 145,000

FERMANENT DISPOSAL. While restoring the lake is technically feasible,
the financial feasibility depends on economic disposal of dredged spoil.
Areas of permanent onsite disposal within the park are few and the material
will wultimately have to be removed. Offering the material for fill or
topsoil will reguire creative and innovative leadership, but will
significantly reduce the project costs. Without reuse, offsite disposal by
& private contractor will cost at least $5.00 per vard. This unit cost

would add an additional expense of $350,000 every five vears. Considering

the other costs, this expense seems intolerable. Nevertheless the combined
cost of imitial dredging ($5.00/cu. yd.) and permanent disposal by a
cantractor ($5.00/cu. yd.) is $10.00/cu. vd. This estimated total cost is

almost identical to the total cost of dredging and permanent disposal of

Janes Falls slip in Raltimore Harbor.



To minimize the cost of permanent disposal two strategies have been
developed. The first strategy is based on creative reuse of the dredge
spoil, the second is based on onsite disposal, Driedrdradge s5ilt is usable
for landfill cover, topsocil and fill in areas where compaction is not
imporatant. BRecause the volume of sediment to be removed from the lake
avery five years is relatively small, it is believed that the majority of
it can be reused. The material that is not used canm be =ither removed bv a
private contractor or landscaped into existing park land. Whatever method
of permanent disposal is employed will require a management team respon-—

sible for identifing users and supervising removal.
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MARTEL

Certificate of Laboratory Analysis

Martel Laboratory Services, Inc.

Invoice Number 13997

Sample

1025 Cromwell Bridge Road

Baltimore, Marytand 21204

Page

and onae further sedimant submitted for elutriate teat only.

Baltimore City

Department of Water Guality Management
Ashburton Filtration Plant

3001 Druid Park Dr.
Baltimore, Maryland

Attn: Mr. Fred Scatana

Below results expreassed on saxples as received.

Total Moisture, %
Volatile Solida, X
pH (1:100

Soluble Salts, ppm

« Top

Composite

48.1
4.4
7.9

7700

August 8, 1984

Bottom

45.4
5.1
7.9

11800

Below results expressed on a dry basis for comparison purposes.

Chemical Oxygen Demand, X 7 .94
Total Kjeldahl Nitrogen, ppmn 2180
Ammonia Nitrogan, ppa , 290
Nitrate-Nitrite Nitrogen, ppam <10
Total Phoaphorua, ppm 910
Orthophoasphorua, ppm 34
0il and Greasae, ppm 3080
Arsenic, ppm 40
Cadmium, ppm 3
Copper, ppm 48
Total Chromium, ppm 56
Iron, %X 3.84
Barium, ppm 320
Lead, ppm 136
Mercury, ppm 0.1
Saelenium, ppm <1
Silver, ppm 2
2inc, ppm 56
Potassium, ppx $600
Magnesium, % 1.18

Member: American Society for Testing and Materials

6.92
1830
460
<10
1170
96
3440
60
3
60
63
4.50
260
173
0.2
<1
2
63
4800
1.11

(301) 825-7790

of page(s)

W-5855 Two sediment samples taken at Lake Roland on 6/14/84
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Below results reported on EP Toxicity extract.

EP Toxicity. metals HMaximum Top Bottom
Allowable

Arsenic, mg/l 5.0 .01 <0.01
Barium, mg/l 100.0 1 1
Cadmium, mg/l 1.0 <0.01 <0.01
Chromium, mg/l 5.0 0.02 0.01
Lead, mg/l 5.0 0.04 0.04
Mercury, ag/l 0.2 <0.001 €<0.001
Selenium, mg/l 1.0 <0.01 <0.01
Silver, mg/l 5.0 <0.01 <0.01
EP Toxicity, organics
Endrin, mg/l 0.02 <0.002 40,002
Lindane, mg/l 0.4 <0.01 <0.01
Methoxychlor, mg/l 10.0 <0.05 <0,095
Toxaphena, mg/l 0.5 €0.02 <0.02
2,4-D, mg/l 10.0 €0,005 <0.00%
2,4,5-TP(3ilvex), ng/l 1.0 <0.00% <0,003
U.3. EPA Priority Pollutants
Al)l reported in ppm 8s received.
Volatile Organic Compounds

Nethod: EPA 8010,8020,8030
Acrolein €250 <250
Acrylonitrile <250 <250
Benzene ( <25 <25
Carbon Tatrachloride <% <5
Chlorobanzene <1 <1
1,2-Dichlorocathane <1 <1
1,1,1-Trichloroethane <1 <1
1,1-Dichloroethans <1 <1
1.,1,2-Trichlorosthane <1 . <1
1,1,2,2-Tetrachlorosthane <1 <1
Chloroethane <10 <10
2-Chlorocethyl Vinyl Ether (Mixed) <10 <10
Chloroform ‘ <1 <1
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1,1-Dichloroethene
1,2-Trana-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropansa
Ethylbenzene
Methylene Chloride
Methyl Chloride
Bromoform
Dichlorobromossthane
Chlorodibromomethane
Tetrachloroethane
Toluene
Trichloroethane
Vinyl Chloride

Base/Neutral Compounds
Method: EPA 8250

N-Nitrosodimethylamine

Bis (2-Chlorcethyl) Ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Bis (2-Chloroisopropyl) Ether
Hexachloroathane
N-Nitoso-Di-n~Propylamine
Nitrobenzene

Isophorone

Bia (2-Chlorocethoxy) Mathane
1,2,4-Trichlorcbenzena
Nephthalene
Hexachlorobutadiene
Hexachlorocyclopantadiene
2~-Chloronaphthalene
Acenaphthylene

Dimethyl Phthalate
2,6-Dinitrotoluene
Acenaphthene
2,4-Dinitrotoluene

Fluorene

Diethyl Phthalate
4-Chlorcphenyl Phanyl Ether
N-Nitroaodiphenylamine
1,2-Diphenylhydrazine
4-Brosophenyl Phenyl Ether
Hexachlorcbenzene
Phenanthrene

Top
Composite

<1
<1
<1
€1
<25
<1
<10
<10
<1
<10
<1
<2S
<1
<10

<3
<1
<1
<1
<1
<1
<1
<2
<3
<1
<1
<1
<1
<1
<3
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<3
<1

‘botton

«a
<1
<1
<1

<25
<1

<10
<10
<1
<10
<1
<25
<1
<10

<3
<1
<1
<1
<1
<1
<1
<2
<3
<1
<1
<1
<1
<1
<3
<1
<1l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<3
€1
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Anthracene

Di-n~-Butyl Phthalate
Fluoranthene

Benzidine

Pyrena

Butyl Benzyl Phthalate
Benzo(a)Anthracene
3,3-Dichlorobenzidine
Chrysene

Bis (2-Ethylhexyl) Phthalate
Di-n~Octyl Phthalate
Benzo (a) Pyrene
Indeno(i,2,3-cd)Pyrenae
Dibenzo(a,h)Anthracene
Banzo(g,h,i)Parylene
Benzo(b+k)Fluoranthana

D i o e e v s S . o s 20 S

Method: EPA 8040

Phenol
2-Chlorophenol
2-Nitrophanol
2,4~Dimethylphenol
2,4-Dichlorophenocl
p-Chloro-a~Creaol
2,4,6-Trichlorophenol
2,4-Dinitrophenocl
4-Nitrophenol
4,6-Dinitro~o-Cresol
Pentachlorophanol

Peaticidea
Method: EPA_ 8080

Aldrin

o ~BHC

£ -BHC

7 -BHC

& -BHC
Chleordane
4,4°-DDT
4,4”-DDE
4,4°-DDD
Dialdrin
Endosulfan I
Endoaulfan 11

Top
Composite

<1
<1
<1
<20
<i
<1
<1
<3
<1
<10
<1
<1
<2
<2
<2
<2

<10
<10
<10
<10
<10
<10
€20
<50
<20
<350

<0.02
<0.02
€0.02
€<0.02
<0.02
<0,1

‘001

<0.0%
<0.1

<0.05
<0.038
‘0005

Bottom
Composite

<1
<1
<1
<20
<1
<1
<1
<3
<1
<10
<1
<1
<2
<2
<2
<2

<10
€10
<10
<10
<10
<10
<20
<50
<20
<50

<0.02
<0.02
<0.02
€<0,02
€0.02
0.1

<0.1

€0.0%
0.1

<0.058
<0.05
<0.0%
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Liquid Limit of Soils,Xx D423

Plastic Limit and Plasticity

Index of Soils D424
Plaatic Limit, X%
Plasticity Index

Spacific Gravity
of Soils, 20 C D8sS4

Top
Composite

57

39
18

2.27

Bottom

The Modified Elutriate Test Procedure provided is a procedure to
- prepare aoil samplea for leachate analyaia.

o,

§obert G.‘Edwards, Ph. D.
. Vice Preaident
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