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Association for the Preservation of Cape Cod

P.O.Box 636
Orleans, Massachusetts 02653

80ARD OF DIRECTORS November 20 , 1 974
YRESIDENT
‘ ““‘\“/\;1[13(
YiUE PRESIDENT
e Iip, Vilbur Rockwell
PHREIRY Chairman, Board of Selectmen
N tellfleet, Ma. 02667
R ASURER

s O Jenes

e Subject: Herring River Dike,
; Operation of Water Control System

Dear Mr. Rockwell:

o After the Massachusetts Commissioner of Natural Resources issued
CUMmea” his December 17, 1973, Order of Conditions (file 77-2) governing the

)
almoath

Unlawen reconstruction of the dike at Herring River, APCC became concerned
s e because the then Selectmen and the Massachusetts Department of Public
v Vorks gave no indication of any intent to comply. Faithful compli-
e 20C€ wWould require the ascertaining of essential bagline data on the

Zih part of the Selectmen and a modification of the valving arrangement
»""on the part of the DPV to properly accommodate the two-way tidal flow
D mandated by the Order. Since no moves were made to meet either of
oo mesthese needs, APCC decided it would be consistent with APCC objectives
s oo attempt to partially fill the vacuum, and decided to determine
e accurately: the nature of the salt water flow through and above
ascororresesbine dike; the inside tidal range; and the nature of plant and animal
ot 1life as they existed in the lower basin.
4 ARD) GF SCIENTIFIC _
ADVISORS Ve did, and still do, find it incredible that the DP' made no
L e move  to modify the valving arrangement to fit the Order of Conditions.
St Minor modifications, involving no delay and very little expense,
Souould have served these new conditions much better than they can be
s served with the inferior design you are now left with. However, APCC

I

xﬁgfwhmcould do nothing on its own to cure that sort of deficiency.

oKk

APCC sought and obtained the assistance of Dr. John Teal =nd Dr.
Si e Ivan Valiela, eminent scientists in estuarine matters. They enlisted
VLS T for us the services of Ms. Allison Snow, a Hampshire College student

L8y, dolng studies at Woods Hole. She volunteered to make field observa-
- tions over a period of time, and to secure samples of flora and fauna

for laboratory analysis, Additionally, we secured the services of
John Moody, whose training and avocation is in the field of physical
oceanography. He provided and installed a continuously recording
tide gauge above the dike and took salinity measurements in the river,
As a final step, we employed the services of Underwater Technicians,
Inc., to explore the interior of the old dike structure. Measure-
ments and photographs were taken to confirm computer calculations,
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vhich had been provided by Mr. Moody, concerning the extent of the
effective opening in the old dike. The results of these studies are
reported in detail in the two attachments.

hat we know now is that natural forces, given the chance they
have had to reassert themselves in the lower river basin, are re-
establishing a highly productive salt marsh., Although it is not
yet large in size, there is already a flourishing population vwhich
includes not only the typical marsh grasses but all the intertidal
animals common to the Cape area. Most prominently, these include
oysters, crabs, mussels, eels, menhaden, bluefish, bass, and numerous
shorebirds. Osprey, also, have been observed fishing in the river.
There is no reason to doubt that the herring run can be re-established
vhen the headwater ponds are restocked. Reintroduction of herring
into those ponds will go a long way toward keeping them clean and
free of eutrophication, which is the fate of many Cape ponds today.

e are of the opinion that the introduction of even a moderately
increased amount of tidal flow onto the Herring River flood plain
would spread many times over, the productive marsh area in the lover
basin, yet raise the maximum tide level only a matter of inches.

The mean water level just inside the dike is now only about
87 above mean sea level in the harbor. This level inside can be
expected to drop with any increased opening. (With no dike at all
there would be no significant difference in mean level.) Increased
coverage at high tide would convert much of the flat cattail area
shown on an accompanying map to spartina grasses. The greater the
area covered and uncovered with each tide, the larger the area fer-
tilized and cultivated by nature (free, that is), and the more +tons
per acre of annual crops produced to feed marine life,

To accomplish these ends, we suggest the following:

1. A continuous reading tide gauge should be reinstalled until
Tthe new situation is stabilized.

2. The two tide valves should be rigged so they do not completely
close on an incoming tide but remain open an amount matching the
condition of the openings in the old structure. (See diagram
attached) A 12 to 15 degree opening should suffice,

Given the above, then the gate valve, at the start, need be
opened only half way. This combination would closely duplicate
wvhat is now going on. The tide range should then be monitored
against the baseline data we have provided and the gate valve
adjusted accordingly.,
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4. Assuming conditions one and two above, we believe the range of
tide in the river should thereafter be gradually increased
by further opening of the gate valve (in steps) until the range
is increased from 1.7 feet to about 3.5 feet. Actual elevations
vould be about 4,0' and 7.5' above mean low water in the harbor.
e do not believe this would raise the high tide level at High
Toss culvert to any more than the top of the opening. The mean
level there would probably remain close to the present level,

U

Since the area affected by the tides above the dike is within
the National Seashore, we urge the Selectmen to make the Interio
Department a partner in the effort to optimize the great oppor-
tunity that is at hand. Their access to expertise should prove
highly beneficial. They are committed conservationists with a
primary interest in the area.

6. lhen the changeover from the o0ld dike to the new is sffected,
it should be accomplished with minimal interruption of tidal flow,
This so as not to deprive the salt marsh communities of the con-
tinuous supply of salt water which is their life blood. Many of
The specieg of course, are seasonally dormant, but not all,

this food factory and marine nursery. Every effort should be made
to make the Herring River complex as productive as possible simply
by allowing nature to do the Jjob, without recompense and without
further hindrance.

Yours respectfully,

HEC: ep
Encl.

cc: Commissioner Arthur Brownell, D. N. R.
Assoc. Commissioner Malcolm Graf, D. P, 1, //
Laurence Hadley, Superintendent, National Seashore:
James G. Maguire, Chairman, Vellfleet Conservation Comm.




Allison Snow o S October 7, 1974
Box 618
toods Hole, Mass.

Herring River Marsh Study - Preliminary Repory

ABSTRACT

‘The purpose of this study is to examine the present (summer 1974 )
condition of the salt and freshwater marsh communities at the Her-
ring River, Wellfleet. By determining the distribution and general
sbundance of marine and freshwater species, the effects of the con-

struction of a new dike can be understood relative to the present
situvation. Salinity and tidal flow have been measured by Mr. John
Moody of North Falmouth.

HISTORICAL BACKGROUND
In 1908 a dike was constructed to regulate and reduce tidal flow

into the Herring River and extensive adjacent salt marsh. Two flap-
per valves allowed a one-way flow of water out of the marsh, and one
cote valve could be opened or closed to accommodate the arrival and
cparture of herring, which continued upstream to spawn in one of
several freshwater ponds.

As a result of the dike, tidal flow was drastically reduced. £alt
marsh species died off completely and were replaced by brackish and
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freshwater species. The upper reaches of the marsh filled in consi-
derably with trees and shrubs able to tolerate the high water table.
The area just north of the dike became a freshwater impoundment bor-
dered on the north by extensive cattail marshes.

Recent interest in the Herring River marsh has been aroused by the
gradual deterioration of the old dike valves over the past five or
5ix years. Incoming tidal water is now flowing through the valves
and into the estuary. Salt marsh species, especially Spartina alterni-
flora, have begun to recolonize the lower edges of the river. A fringe
of bordering trees has died off, but it is not certain whether this
has been caused by increased tidal flow or occasional freshwater flcod-
ing.

METHODS

To establish a baseline from which further changes may be observed,
four transects and two additional stations were set up at various
points along the river (see map). Although a small degree of tidal
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"Distribution of Se. alterniflora, S. patens, & Typha angsustifolia

Herring River, Wellfleet 9/74
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cattail marsh,
Tyvpha angustifolia

high salt marsh,

~ Spartina patens

_ low salt marsh,
" Spartina alterniflora




slow can be observed as far upstream as the culvert and road CroSs=
ing, this was wsed as the cut-off point in the study becauge cali-
nity meoosured here was negligible.

Yoanding crop and benthic samples were collected at cuch SLobion,
and the width of the belt of salt marsh was measured. Dlovails on

t

seshnigues and data will be included in the final TODOTT, wWaich wile
aloo incerporate salinity and tidal flow data already writien up LY

Jonn ocly.

ilshougsh many other components of the marsh could also be groniody
soh uo the fish on insect populations, it is possible .02 Thils Zioe
2eennplicen Lo map the extent of pecolonization of calt porosh opecied
snpo woos has been @ freshwater marsh for approximately LUy Yooy

cnd to discover the general health and productivity of this ned .-
nuniiy e '

At this point, 1T seems that, although it does not cover & SeIeRy
deal of arca, the fringe of salt marsh (predominantly viow nasunte

@, Al=eeniflona) 18 already supporting & flourishing p vutation of
J pp & 7 POL
o] '

.1 enipals, including riddler crabs (Uca pu siabonr), ribbed

= )
nuasels (odiolus demissus), oysters (Crasostres virpinica), and Loed

othey invertebrates. Larger crabs, eels, menhaden, bluciish, S
birds, and even osprey have recently been observed fecding on Lho oo
aioronn side of the dike, where eelgrass and various narind algoe oo
sioo abundant. Mudflats exposed at low tide, covercd with o lov SRVNAREY
1¢ of decomposing cattail stalks, are being recolonized by mall

' g, alterniflorad. If tidal flow remaing constans or ANCO LTIy

o

it can be cxpected that recolonization will conbtinue atv a ropid D0l le

Although freshwater ecosystems also support valuablo wildliifc, V.
sald marsh community has been emphasized in this repory for two TG
Pivoo, crganic production in estuaries, and salt marshes in POLCLCLIU
ig vital to the coastal food chain. Pilter fecders suen as shoelliios

4

rogulre circulating water rich in organic matter and nusoientse =9
Leen estimated that production in some salt marsghes Ay T2 as Ereds
ten tons of organic matter per acre per year,l' which is abo

gincs greater than average agricultural wheat productiocna Cbvioui
the town's tidal marshes are one of its most valuable resdurces

Seccndly, salt marshes are important in the 1ife nisvories of 12ly

fish, such as bluefish, striped vass, i, f1lounder, and alewivou, O

1. Odun, Kugene p., 1961, "The Role of Tidal Marshes in Bopuopii
duction", N.Y. State Cons. Depbt., ”Conservatlonlst", June-Juiy
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Tmograny Dr. John M. Teal, Woods Hole Oceanographic Insbituil

wl J. Godfrey, University of Massachusetts.
cubmitied as soon as the data has been analyzed.
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for young fish or route to spawning grounds. It is a sad

a large per cent of New England's salt marshes have been

by man, but this pattern is being reversed in Vellflect,

erring River salt marsh is being restored. The new

urder construction is required by the Department of

1
to allow the amount of tidal flow to remain constant, if not
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A final reno2s
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SUMMARY OF HEPRING RIVER ESTUARY TIDAL AMD SALINITY DATA

Salinity

The salinity of water is defined as the number of grams of salt
in 1000 grams of weter, If there were 30 grams of salt this would
be written 30 o/oo (30 parts per thousand).

Salinity measurements in t e Herrinc River Estuary were made
using 2n AO refractometer accurate to + 1 ofoo. Figure 1 shows the
salinity along the axis of the estuary for low tide, mid tide, and
high tide. The dotted line for part of the high tide curve dddicates
the values which have been estimated since the boat ran out of gas
before reaching that area,

-
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Figure 1, Greph of salinity and map
showing the stations,.

Maps showing lines of constant salinity (isohalines) at diffecrent
times during the tidal cycle are in Appencix 1.

- Tides

A bubder tide gause recordad the tide for 30 dsys or 60 tides,
The averaze tidal vrovsrties ere listed in Tzble 1 below. Heights are
measured relztive to the NP tide staffs. (cee Appendix 2 for survey
dats),

The delay of high tide was determined from G tides recorced in
Wellfleet harbor and 30 tides for Boston.

Threc temporary side staffs were placed about 0.3, 0.7 and 1 mile
upstream frcm the dike, Thes= indicated that during a 6 hour period
the tide range was the sare along the entire lengih of the estuary,

P stk 38 ey e TR

e by
RIS et g rat

SR
BT A T



Table 1. FHerringz River Estuary Tidal

Properties.
Mean hish tide = 6.5 ft
fean low tide = L.,8 ft
Mean tide range = 1.7 ft

Mean delay of hizh tide = 2.8 hrs after W=1lflecet or
2,8 hrs after Eoston 6

Approximate surface area = 2.02 x 10° sq ft or 46 acres

Tidal prism = 3.43 x 107 cu ft.

The total volume of water that covers. this area during & flood '
tide is called the tidal pricm.

The tide curve for June 22 to July 25, 1974 is included in
Appendix 3.

Inlet

Figure 2 below shows a drawing of the present inlet. By
looking up the irlet the arca of the openings was estimated to
be 3 x 6 sg £t or 18 sq ft. The opegings are partially blocked
which indicated an effective inlet area of 15 sq ft or less,

It would be very helpful and important to zet actual measure-~
wents for all three openings.
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Figure 2. A sketch of the present inlet’ ;2/f.u»,1t_A”A§Lﬁy
- R R 4 -":u',ru::s»;?)/
A numerical model of the inlet's atfect on the tides was constructed.
This models asciwres that tne inlet area is constant or in other words
the inlet is alwzys covered by water. From observations this seems to
be true for about SC-G0% of a tidal cycle,

Using the measured estuary tide and Wellflest's tide the numerical
model: predicted an jnlet zrea of 11.3 sq ft, a tide ranze of 1.8 ft and
s time delay of nigh tidz of 2.8 hours, This agrees closely with the
values above sud in Table 1, Part of the difference is probably dus
to the inlst being cnly pertially covered,

Tha model predicted tidel prisns for differert inletu areas.
Figure 3 is a zgraph of these results. The tidel prisms are expressed

as the ratiO:Tid 1 . 1 tical rrien for inlet area 1a!
bl = = - .
dal prise ratie present  tidal prism
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Figure 3. Tidal prisms vs inlet area

If a mew inlet were constructed with zn effective area of 4O sq ft
ther looking at Figure 3 the tidal prism would be .3 times the presen®,

tidal prism,
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