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2.0 USERS AND ACTIVITIES ON THE WATER SHEET OF THE CHARLES RIVER
BASIN -

This section contains the results of an inventory, interviews and on-site visits of a diverse
amount of water sheet users in the Charles River Basin. It also contains assessments of
the distribution, density of the users, their various use schedules and conflicts. -

2.1 INVENTORY OF USERS AND ACTIVITIES ON THE WATER SHEET

The inventory was conducted during the summer of 1997 by first mailing a survey form to
each of the user groups followed by formal or informal on-site visits in many instances.
Copies of the completed surveys are contained in Appendix A and the results are
sumnmarized in Table 2-1. A summary of community involvement programs is contained in
Appendix B. - - . :

" As indicated in Table 2-TI, which is a synthesis of Table 2-I, the majority of water sheet

users are institutional organizations (schools and universities). Rowing is the most
popular form of recreational activity on the Charles River. Although private
organizations show the majority of memberships, this is due in large part to the high
membership at Community Boating with 5,000 members.

Sculls and sailboats are most numerous and account for more than 1,076 and 259 craft
respectively. There are an additional 134 canoes and kayaks. However, these are
predominantly located in the more riverine section being put in after renting from
Charles River Canoe and Kayak at Herter Park, ‘

Approximately 390 motorized craft are berthed on the Charles River each summer,
excluding launches for rowing and sailing interests, 'Four yacht clubs are based on the
Charles River; the Charles Gate Yacht Club and Charles River Yacht Clubs being located
along Memorial Drive in Cambridge and close to the Science Museum dam, and the
Newton Yacht Club and Watertown Yacht Club being located at the upstream end of the
project area in Newton and Watertown, respectively.

In addition to these motorized craft, two commercial tourist operations also use the
River daily during the summer. They are the Charles Riverboat Company and Boston
Duck Tours. The Charles Riverboat Company has three vessels and offers excursions

‘along the river and into Boston Harbor, It moors its vessels off the Science Museum.

Boston Duck Tours operates sightseeing tours with amphibious military type "ducks",
entering and leaving the river from a ramp at North Point. The Duck Tours operate up to
approximately the Harvard Bridge. Sometimes two or three "ducks" may be operating in
the river at the same time.

2.2 DATA ASSESSMENT AND CARRYING CAPACITY

An assessment of the users and activities taking place on the Charles River water sheet
included an analysis of the distribution, density, temporal use patterns and circulation of
water traffic as described below, _

2.2.1 Distribution of Water Sheet Users and Activities

Between the Science Museum dam and the Watertown dam there are approximately

666 acres of water sheet. On a physiographic basis, the Charles River study area can be
divided into two segments: The lower wide "basin section", and the narrow and curving
"riverine section". The basin section extends from the Science Museum Dam upstream to
about the Boston University Bridge with approximately 440 acres of water sheet. The

2-1



DRAFT 12/30/97 -

narrow and more riverine section is located above the Boston University Bridge and has
an area of 226 acres. As shown on Figure 2-1 and summarized in Table 2-II, the survey
data indicate there are 23 facilities such as boat houses and club houses in the study
area. These are:about evenly distributed in number between the "basin section" and the
. "riverine section™. - : . - ' '

In addition, the MDC has a public launch ramp off Nonantum Road near the Daly Rink in
Newton. While estimates on the level of use of the ramp are not available, the ramp is
the closest point of:-entry from the western suburbs to Boston Harbor via the Col. Richard
Gridley locks in the new dam. The parking area has marked spaces for 109 cars and four
car/boat trailer mits. Alternatively, the parking lot could be used for more than 50
car/boat trailer combinations. The level of use for launching motorized boats is reported-
to be high and was estimated at 50 power boat launchings per weekend day. '

MDC records for boat movements through the Gridley Locks were reviewed for
information on the net flow of hoat traffic into and out of the River. A summary of the
1996 records are given.in Table 2-IV. As was expected, the July 4th holiday results in the
highest number of boat movements through the locks. Unfortunately, the records are not -
accurate enough to determine any net flow as they indicate that over 15,100 vessels move
into the Charles River and only 6,700 vessels depart on an annual basis. This is not a
realistic balance. ' : _ _ '

2.2.2 Density of Water Craft

While the above data give some estimate of the distribution of water craft which could be
on the Charles River at any one time, it is also important to consider the density and
recreational schedules. '

The survey data indicate that more than 1,980 water craft of various types are
berthed/housed on and along the Charles River during the summer. These consist of 633+
- water craft on the "basin section" and a possible inventory of 1,347+ water craft in the
"riverine section". This creates a theoretical water craft to water sheet area density of
approximately one water craft per acre, and six water craft were acre in each of the
sections, respectively.

From outw\?ard appearances, these ratios may appear high especially in the riverine
section. However, not all water craft are in use at the same time and use patterns
become a more important factor than density. - '

2.2.3 Daily Water Sheet Use Schedules

Using the survey data, the daily patterns of use by each water group or type of users

(i.e., rowing, sailing, motor boating) were examined and the results are shown in Figures
2-2 through 2-4, During each season, the number of rowers is highest in the early ,
-morning and later afternoon while the inverse is found for sail boaters. This is due to the
rower's preference for calmer water during these periods. In the spring, the number of
motor boaters does not enter into the use patterns, In the summer and fall, motor

boaters peak in the later afterncon. Although the pattern is not plotted, canoeists also
use the river in a pattern similar to that of the motor boaters.

Therefore, due to the opposite peaking factors between the rowers and other users, a
typical "traffic jam" type situation does not take place. This is not to say, however, that
conflicts or near saturation conditions do not arise. The Newton and Watertown yacht
clubs have 215 motorized vessels which may travel the length of the river to Boston
Harbor on a weekend. When up to approximately 50 additional motor boats are added
from the Nonantum Road public ramp, congestion does occur between these vessels and
rowers and canoeists, especially in the narrow "riverine section" of the river.
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2.2.4 Watercraft Travel Patterns

The patterns that various types of water craft travel along the Charles River were
assessed. In the basin section, the traffic patterns have been worked out between the
users where sailboatsuse the majority of the water sheet and smaller motorized craft
from the yacht clubs on the river generally travel along the periphery, although in
sufficiently deep water. The larger yachts, tour vessels and others navigate through the
sailboats. Some individual rowers and canoeists use the periphery of the basin section.
Racing sculls generally make straight runs through the basin, however, during periods
when sailboat and other traffic is minimal. ,

In the riverine section, traffic movement is linear, with motorized vessels using the
center of the river and canoeists and rowers general along the sides. In view of these
boating patterns, however, there are no established and/or published traffic patterns for
the Charles River., = ' ‘

2.2.5 Carrying Capacity

In the context of use of the water sheet; the concept of carrying capacity is defined by
the National Water Safety Congress as: :

"The capability of a waterway to provide an opportunity for certain types of
satisfactory and safe experiences over time without significant degradation of the
resource,” : '

Based on the information in the proceeding sections, it may be observed that due to the
differences in temporal use patterns, problems with carrying capacity do not exist.
However, when one considers the question of how many additional vessels can be safely
placed on the Charles River, the answer is more elusive and requires intensive monitoring
of vessel density and flow patterns to adequately answer. Nonetheless, an estimate of
the relative degree of density and distribution of watercraft was derived from the surveys .
and interviews.
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2.3 CONFLICTS IN USE OF THE CHARLES RIVER WATER SHEET

The survey and ;mteﬁﬁewé also elicited responses from user groups and'individuals on
conflicts that are experienced on the Charles River, either between users or River
conditions. The types of conflicts that were raised by each organization are contained in
Table 2-1. They are:

° Speeding_ be{;trl‘:ansient users either entering from Boston Harbor or at the
MDC's Noniantum Road boat ramp.

° li::iu:é,s‘;siviéi wakes. |
'®  Lack of understandmg the rules of the road and good etiquette. |
. Rowers:éar;f;iflfi&ting with sailing interests.
® Fishing under the bridge spans causes pas_sagé problems.
® Races ar.e- not adequately scheduled nor advertised.

e  Shallow wafer- is severely limiting névigation upstream of the Arsenal Street
bridge. -

® Dense vegetation causes fouling of propellers, oars and 6bstructs passage for
many boats especially rowers and canoes.

Conflicts caused by some transient motor boaters who originate either from Boston
Harbor or the Nonantum Road boat ramp were mentioned as the single largest cause of

- conflict. This includes speeding, excessive wakes and a general lack of good boating

etiquette. It must be stressed, however, that this type of behavior is not the norm of the
motor boating community but the acts of a low number. ‘In addition, conflicts also result
from the actual number of motor boats that are launched from the Nonantum Road
ramp. The addition of 60+ motor boats at this location has caused general conflicts over
rights-of-way and the general density of motor boaters versus the other person powered
craft. '

In certain instances, boat fishermen fishing around bridge piers has caused problems with
the ability of rowers to pass, especially under the bridges with only two or three spans.

~ Problems caused by shallow water and dense vegetation growth are discussed ihdividua}ly

in Sections 3.0 and 4.0, respectively. :
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iews and public meetings, a number of suggestions were made
proved safety and quality of the recreational experience on the
re sunmarized below,

and Wake Liniité, Rules of The Road and Travel Patterns

was made for kiosks with s
located at the major public input points such ag the Nonantum Road ramp, Herter Park
-and as boats are lifted through the Gridley Locks. .

In addition, the lack of a wmiform set of travel patterns, lanes or areas, also adds to
weekend confusion.: This could be partially mitigated by the incorporation of specific
travel patterns, laneg and areas for various types of watercraft in the riverine and basin
sections of the Charles River, ' ‘

2.4.2 Police Patrolling - -

Requests have also been made for increased police patrolling of the river, Several years
past, there were several weekends where intensive patrolling took place. The response
was unanimous that the conflicts caused by speed and wakes were dramatically reduced.
This level of patrolling should be repeated. _ ‘ :

2.4.3 Boat Launching Facilities

Although the daily recreational schedules reported in Section 2.2.3 appear to result in a
et of mutually compatible use frequencies which work to mitigate any density broblems,

the presence of additional motorized boats from the Nonantum Road ramp does create

conflict, congestion and confusion particularly with canoeists and rowers. This is due to

the presence of "transient" boaters on the river who lack a familiarity with the use

- Patterns, rules of the road and are anxious to get to Boston Harbor, At the speed limit or

under the no wake rule, the trip from Nonantum Road to the Gridley locks takes
approximately one hour which invites speeding, - .

Therefore, an additional recommendation is for the MDC to consider a restriction at the
Nonantum Road Boat ramp to non-motorized vessels, It is also recommended that an
- additional boat ramp closer to the Harbor be constructed,

 In this same context, adverse comments were also received about the difficulty in using
the public ramp at the Schrafft Center on the tidal portion of the Mystic River in
Boston. In partial resolution of the access problem, the DEP was advised of the
complaints and has discussed the compliance with the conditions of its Chapter 91
License with the Flatley Company., S '
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2.4.4 Incre

A suggestion

Such a groy odically in the past and was composed of representatives of
each of the us ch a proactive group would include all user groups along the
Charles Rive; s activities would include scheduling of events on the water
sheet, resolit ts and problems and to be an advocacy group to assist in the
management s River's resources.

2.4.5 Additio g of Water Sheet Use and Watercraft Density

The lack of ade al and contemporaneous data on water craft movements makes

capacity unresolved. Therefore, it is recommended that

ted on two representative weekends and one peak weekend
except July 4th
river sections: .'Th
additional boat

ation would add to a better understanding of how much

‘be accommodated on the river.
ﬁnpediments to Navigation
Some boaters commented that the navigation lights on many of the bridges are

inoperative. The miarking lights need to be replaced or repaired on many bridges. The
lights on the North Beacon Street Bridges, for example, are hanging in the water.

Impediments to na"rigé.-t-i_on along the Charles River were investigated and
recommendations are reported in Section 3.0, -
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3.0 BATHYMETRY OF THE CHARLES RIVER BASIN

- Cortell conducted soundings of the Charles River to determine water dep
basin as well as to determine if there are any impediments to navigation alo
The soundings were conducted on July 31 and October 9, 1997 utilizing a Si-
fathometer. The accuracy was checked by making manual depth measurem
stationary position and comparing them with the fathometer recording.-
were not needed. The depth of the transducer below the water surface w:
the final indication on the recording has been adjusted accordingly. Finz
elevation of the basin itself was determined by making readings of the st
upstream end of the locks before and after the soundings. The relation o
elevation at the tune of the soundings is related to the managed basm elev
profiles. . :

3.1 F]NDINGS

As shown on the river bottom profiles (Figures 3-1 through 3-13), the fmdm
sufficient depth of water for recreational needs in the mid-river reaches
through the Arsenal Street bmdge Between the Arsenal Street bridge”
Beacon Street bridge there is a large sand bar in front of BWSC Outfall No
sediment is clean medium to fine grain sand which rises to within inches ¢ f
surface. The sand bar precludes appro:umately one third of the rwer for n
this location.

In the area of the MDC's Nonantum Road public boat launching ramp and 'ups-t';_
the Newton Yacht Club and Watertown Yacht Club, the water becomes very sha
bottom is visible at many locations, with some nud—nver locations havmg a wa '

closer to the Watertown Yacht Club Further upstream in the na.rrowest river se tlons, a
gravel bottom can be observed. Upstream of the Hyde Brook outfall in Newton, the r1ver'
deepens slightly to approximately four feet in mid-river (see Figure 3-13). o

3.2 HISTORICAL PERSPECTIVE AND TRENDS

A bottom profile of the lower basin between the new Charles River dam and the
Watertown dam is shown in Figure 3-14. The profile was prepared by Camp Dresser &
McKee as part of its work on the destratification project in the basin (Camp Dresser &
McKee Inc. An Evaluation of The Removal of Salt Water From The Charles River Bagin,
August 1976). Although the profile is undated in the Camp Dresser & McKee report,
Jonathan French (CDM's Project Manager) reported that the soundings were apparently
made sometime between 1967 and 1976. In the river reaches upstream of the MDC
Nonantum Road public boat ramp, water depths of eight feet or more were reported in
the profile. In addition, the profile do not show any suggestion of the presence of the
sand bar at BWSC Outfall 032,

While conducting this Master plan, interviews and site visits were held with the Newton-
Yacht Club and Watertown Yacht Club. Both clubs reported that the shallow water
depths and extremely dense aquatic vegetation have become so limiting that the ability
for the yacht clubs to utilize their facilities is severely threatened. The shallow water
situation is particularly severe at the Newton Yacht Club where it was reported that
between 1985 and the present, approximately three feet of water depth has been lost,
Even at a normal river stage of 108 ft, the water is barely deep enough to avoid
propellers churning the bottom, Boats at the Newton Yacht Club often hit bottom in
their berths, Water depths at the Watertown Yacht Club are slightly deeper, yet also
threatening its operations. o
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By comparing the profile data and the present soundings, it was found that an éxfre‘m‘ély '
high rate of sedimentation has resulted in the filling of approximately five or more feet
of water over the past 20-30 years. The source(s) of the sedimentation is not Jnown. |

In terms of the impacts to future navigation, sedimentation in the upper reaches of the -
basin has already reached the point of being a detriment to navigation by power hoats. -
Such conditions are found at BWSC Outfall 032 and in upstream areas leading to the - -
Newton and Watertown yacht clubs. The shallow water depths which in mid—river have.
been found to be approximately one foot, do not at present represent an impediment to - .
rowers and canoeists. Dense vegetation growth, however, has an adverse effect on all
users of the water sheet. '

While water depths have changed dramatically, they may be in, or approaching, a steady
state condition. This is due tq the effect of decreasing water depth combined with - -
recurring flow volume results in increased water flow velocity. As water over a given
cross section becomes shallower, water flow velocity must increase thereby increasing
the erosive velocity on sediments. In the future, suspended solids contributed to the river
will merely accumulate over a larger area and extend further downstream. Historic
USGS flow data for the Moody Street gage in Waltham indicate an average annual flow
rate of 305 cubic feet per second (cfs), a highest daily mean of 2,940 ¢cfs andan = -
instantaneous peak flow of 4,150 cfs. At the Newton Yacht Club, these flow volumes
convert to approximate flow velocities of 0.7 feet per second (fps), 7 fps and 10 fps,
respectively. For perspective, the erosive velocities for fine sand and gravel range from

approximately 0.6 fps to 6 fps.
3.3 RECOMMENDATIONS

These findings of such large-scale sedimentation, prompt the recommendation for the
following actions to be taken in the area upstream of the MDC's Nonantum Road public
boat ramp and in the area of the Newton and Watertown yacht clubs, and the sand bar at
BWSC Outfall 032. The chemical data that are contained in the draft U.S, Armzf‘ '

i : emental g 2 R i igati
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Charles River were reviewed and the maximum concentration of surface and deeper
. sediment (<6 inches) are surnmarized in Table 3~1. However, these data are specifically
located adjacent to the Watertown Arsenal superfund site and around the Watertown
Yacht Club. Subsequent investigations will have to be expanded in order to adequately
characterize the nature of the sedimentation. .

The recommendations are:

e  That wéter quality investigations be instituted to determine the sources and rates
of sediment input to the Charles River basin.

. That the horizontal and vertical extent of sediments and their chemical composition
be investigated through more intensive bathymetric mapping between the
Watertown Dam and the North Beacon Street bridge, as well as at BWSC
Outfall 032, E .

That stratified core sampling be conducted to a minimum depth of ten feet below
the present sediment surface. Core logs must be prepared and physical and
chemical analyses must be conducted. The investigations and analytical testing
must satisfy the minimal requirements of DEP Policy No. COMM-94-007 (Interim

Policv for ling, Analysis, Handlin d Tracking Reguirements for Dredged

ent ed or Di 08 t Massachusetts Permi Landfills, February 15,
1995) as well as the requirements in DEP Policy No. COMM-97-001 (Reuse and

Disposal of Contamin il At Massachusetts Landfills, 156 August, 1997).
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That engineering design studies be instituted to reduce the input of soli
river, including structural and non-structural alternatives, Best Manage:
Practices, and other procedures that are consistent with the Massach

Stormwater Management Policy. =

That engineering design studies be conducted to determine the amount
that is necessary to provide improved berthing and navigation at the N
Club and Watertown Yacht Club. These studies should also determine
method(s) as well as locations for handling the dredged materials (still:
in the case of hydraulic dredging), disposal locations and costs.

In order for the water sheet users upstream of the North Beacon stree
continue their uses of the Charles River, dredging must be conducted
possible. Therefore, it is also recommended that the implementation o
design studies be conducted as soon as possible. ‘ o
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AQUATIC VEGETATION IN THE CHARLES RIVER BASIN

getation has grown profusely in the Charles River and has been the subject of
its control as well as recent harvesting in the "lakes region" above the Moody
1in Waltham, During the Master Plan, the extent of aquatic vegetation in. the
ver basin was determined in order to assess its nuisance level, potential future
and potential controls. EETI

of the aquatic vegetation in the Charles River basin was assessed'wh:j.,lé:"m
the bottom soundings on July 31, 1897 and during subsequent visits. The
found aquatic plant species included: o

eed Lemna sp.

ort Cambomba _caroliniana
ter Chestnut Trapa natans .
termeal Wolffia sp. ‘

te Water Lily Nymphaea odorata

regetation was not found to be growing between the Science Museum and the
eat bridge. This is due to the presence of bulkheads and the limited extent of
one as well as the presence of a rocky and gravel substrate where bulkheads are
nt. Upstream of the River Street bridge, water chestnut appears first as ‘

patches and further upstream of the North Beacon Street bridge asa very dense
n, ‘ -

ibution and general density of aquatic vegetation is shown on Figures 4-1

HISTORICAL PERSPECTIVE AND TRENDS

ce levels of aquatic vegetation in the Charles River have been present for decades
cluded the presence of large quantities of white water lily, spatterdock, (veliow:

) and fanwort. More recently, the water chestnut has made a rapid invasion of
es River. In 1997, the growth of water chestnut was extensive along the

and into the river except for the deeper sections. '

95, 1996 and 1997, the MDC funded $250,000 for 'har_vesting programs in areas
Moody Street Dam, ‘ :

th of fanwort at the Newton Yacht Club and the Watertown Yacht Club has been
for many years. However, in recent years the growth of fanwort (a submerged

as declined due to shading and out-competing by the dense infestation of water
The invasion of the water chestnut exacerbated problems at the marinas and so

ed navigation and travel that control of water chestnut has been conducted by

t clubs. The vegetation problems are particularly severe at the Watertown

b where, without harvesting, the entire Yacht Club basin would be occluded

dense growths. The Watertown Yacht Club has spent over $31,000 in harvesting

res in recent years. The Newton Yacht Club has harvested approximately four
cost of $10,000.
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4.3 RECOMMENDATIONS

The water chestnut will expand downstream as the seeds germinate and suce
in fine sediment deposits that are most likely interspersed within the coars
along the river banks, Once established, the plant stems then reduce the v
water and promote the further deposition of fine sediments and organics W
enhance expanded plant growth. Success has been found in reducing the ex
chestnut infestations in certain areas of Lake Champlam which have been #:
harvesting for five or more years. Based on the experiences from the Lake
work, it is prudent to take aggressive management actions against the spre
water chestnut now, whlle its extent is confined to smaller areas.

In order to limit the expansion of the water chestnut, a harvesting program i
recommended. At a minimum, the harvesting should target all locations whi
is found upstream of the River street bridge. The River Street bridge was t
downstream most location where the growth of any aquatic plant was foun
harvesting should be conducted soon enough in the growing season to remove p
seeds but before the seeds drop for the summmer. _
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