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UNITED STATES
PO IS ENVIRONMENTAL PROTECTION AGENCY
"7 o REGION V
EN 230 SOUTH DEARBORN ST.
CHICAGO, ILLINOIS 60604

0CT ¢ 1976
Colonel Andrew C. Remson, Jr.
District Enginecr
U.S. Corps of Engincers, Chicago
219 S. Dearborn Streect
Chicago, Illinois 60604

Dear Colonel Remson:

Your letter of August 26, 1976, requested background data for the pro-
posed maintenance work at Green Bay Harbor, We understand this in-
formation will be used in preparing a Draft Environmental Impact
Statement,

Our Agency has completed the funding of a grant for the construction of
a regional wastewater treatment facility. This plant has recently gone
into operation and has a total design capacity of 52 million gallons per
day. Further area wastewater treatment studies and allocation pro-
cedures are being carried out by the 208 Planning Agency. Information
on the plans and goals can be obtained from Mr. Bill Elman, Executive
Dircctor, Fox Valley Water Quality Planning Agency, 1919 Amercian
Court, Necnah, Wisconsin 54456, Mr. Elman can be contacted by phone
at 414-739-5586. We have also provided you a copy of the Fox River-
Model which indicates all of the major point source dischargers at Green
Bay. There should be little impact upon drinking water intake supply
since Green Bay obtains its water from Lake Michigan.

The air quality at Green Bay is in compliance with the State Implementa-
tion Plan., There are no areas of non-attainment nor is there a trans-
portation control plan for the metropolitan arca.

The Federal Highway Administration is funding several highway improve-
ments in the Green Bay arca, However, nonc of these projects, with the
exception of Tower Drive, are in the harbor arca. 1f additional infor-
mation is desired, we suggest you contact Mr, John O. Hibbs, Division
Administrator, IFederal Highway Administration, P. O. Box 5028,
Madison, Wisconsin 53701,

Thank you for providing us with the opportunity to providc this background
data. If you have any further questions, pleasc contact Mr., Bill Franz
at 353-2307,

Sincerely yours,

/%/55’ / /%,2%4’?/

Gary A, Williams
Chief,
Environmental Review Scction

Attachmeoent
A-1



THE STATE HISTORICAL
SOCIETY OF WISCONSIN

816 STATE STREET / MADISON, WISCONSIN 53706 / JAMES MORTON SMITH, DIRECTOR

State Historic Preservation Office

Colonel Andrew C. Remson, Jr.

District Engineer
Chicago District, Corps of Engineers
219 South Dearborn Street
Chicago, Illinois 60604

Dear Colonel Remson;:

July 30, 1976

SHSW 0438-76

Reference your letter of July 21, 1976 concerning a Draft
Environmental Impact Statement for maintenance activities
to be conducted after 1977 at Green Bay Harbor, City of
Green Bay, Brown County, Wisconsin (NCCPD-ER).

There are no sites listed on the National Register of
Historic Places that would be adversely affected by this

project.

Furthermore, there are no sites known to us of

archeological, architectural, or historical significance
the project area that would be eligible for inclusion
the National Register of Historic Places.

in
on

No
be

We

archeological or historical reconnaissance survey will

necessary.

are informing the local historical society of this
project and should they inform us of a site or building

in the project area that we are unawarc of, we will contact
you immediately.

RAE:rdc

cece

Mrs. Dorothy Wittig

Sincerely,

/‘) , ~
{ 2,"(,@.&.1.,...«7 a /"MZS oy
Richard A. Erney
Acting State listoric
Preservation Officer

Brown County Historical Society



BROWN COUNTY BOARD OF HARBOR COMMI . SIONEHS

The FORTof GREEN RBAY, WISG: NS

COURTHOUSE
GREEN BAY, Wi .CONSIN 542301
TELEPHONE 4 4/ 437-3211

September 9, 1976

Col. Andrew C. Remson, Jr., District Engineer
Corps of Engineers

219 South Dearborn Street

Chicago, Illinois 60604

Dear Colonel Remson:

This is in response to your letter of August 26, 197(, re-
garding your preparation of a Draft Environmental Impact Stai ‘ment
with respect to harbor maintenance activities to be performed at
Green Bay Harbor. You have asked that we comment on the plans to
construct an island disposal facility.

The Board of Harbor Commissioners has had this matter undar
study for several years and has steadfastly recommended that .he
island site be constructed with a minimum of delay. The reco d will
indicate that a previously chosen site was eliminated because of the
objections of U. S. Fish and Wild Life Service and others.

The off-shore island site near Bay Beach Park has the full
backing of this Board. During tine discussions it has been brought
out that the off-shore island could become an asset to the community
as a wild-life refuge, a park or an extension of the marina being
discussed as located on the shore opposite the island.

Too, we are not aware of any serious objections to the off-~
shore island site by environmentalists and conservationists, and
the boating people have appeared strongly in favor of the island be-
cause it will be an important adjunct to the proposed marina.

We believe that the off-shore island offers the best nossible

solution to the disposal of dredged materials both on a short and
long range plan.

Yours very truly,
7/ S -ﬁ/) 7
%){'A%K )/// Ad, Ot

Robert W. Barclay
Port Directol ‘

RWB :mz

“Q’a,lfewczq lo e Q/ze@if é’emua«;”
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TELEPHONE: 437-7611

GREEN

BAY

BROWRY
CcCoTynyTeTr PLANMIMG COMPMISSION

7 o 100 MNORTH JEFFERSON STRELT
GREEN BAY, WISCONSIN
-54301-

September 7, 1976

Andrew C. Remson, Jr.
Colorel, Corps of Engineers
Chicago District

219 South Dearborn Street
Chicago, {L 60604

Dear Colonel Remson:

This is in response to your letter concerning the Corps of Engineers' environmental,
social, and economic analysis of the prcposed maintenance work at Green Bay Harbor.
As you are aware, hoth the Green Bay and Brown County Planning Commissions fully
support the proposed maintenance work including the disposal of dredged material

to finish off Project Bay Port Industrial Park and construction of an off-shore
contained disposal facility north and west of Bay Beach Park. Of particular
interest is the possible use of the ccntainment site as an integral part of

a future small boat harbor. Both the marina and industrial park have been
identified in the land use elements of the Brown County Comprehensive Planning
Program.

As for existing background or inventory data, | would like to make you aware
of the following documents which may be obtained from this office:

1. Brown County Comprehensive Plan
2. Project Bay Port Plan and Environmental Assessment .
3. Air Photos and Maps of Area
4, Bayshore Park Envirormental Analysis
5. Water Pollution Investigation - Lower Green Bay and Lower Fox River (EPA)
6. Student EIS completed for Bay Beach Marina.

| might also suggest you contact the followihg persgns or agencies:

1. Brown County Harbor Commission
Mr. R. Barclay, Harbor Director

2, Green Bay City Engineers' Office
Mr. Clyde Crabb, Public Works Director

CITY PLAKRNING - COURTY PLANKRING - URBAN RENEWAL - LOCAL ASSISTANCE

A-4



GREEN BAY BROWN COUNTY PLANNING COMMISSION

Andrew C. Remson, Jr.
September 7, 1976
Page -2~

3. Green Bay Metropolitan Sewerage District
Mr. D. Martin, District Engineer-Manager
L. Lake Michigan District-Department of Natural Resources

5. Bay Lake Regional Planning Commission
Mr. R. Bergman, Director

If 1 can be of any further assistance, please feel free to contact me.

Sincerely, -

'Q;_Jézjéy?l ijjéé;nﬁéz

B.F. Paruleski, AIP
Executive Director

BFP: jmec
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Ce _ ) December 15, 1976

!

TO THE HONORABLE CHAIRMAN AND MEMBERS
OF THE BROW.XN COUNTY BOARD OF SUPERVISORS

Ladies and Gentlemen:

WHEREAS, the U, S, Army Corps of Engineers has proposed that a site
in the Bay lying westerly of Bay Beach Park, as shown on the attached diagram,
be designated as the disposal area for the depositing of spoils from dredging
operations in the Green Bay Harbor; and

WHEREAS, anisland of approximately 55 acres will be created on the
site, which the Corps of Eﬁgineers‘ is willing to turn over to Brown County for
natural or recreatirnal purposes if Brown County furnishes certain assurances
of local cooperation; and

WHEREAS, it is the recommendation of the undersigned Brown County
Planning Commission that Brown County approve the selection of the island site
and provide the necessary assurances,

NOW, THEREFORE, BE IT RESOLVED, that the Brown County Board of
Supervisors does hereby approve the plan of the U, S, Army Corps of Engineers
to create an island in Green Bay lying‘westerly of Bay Beach Park as a disposal
area for the depositing of spoils from dredging operations in the Green Bay
Harbor,

BE IT FURTIIER RESOL\-fED, that Brown Coﬁnty will:

1. Furnish all Innds, easements, and rights-of-way necessary for the
constructicn, operation, and maintenance of the facility,

2, Hold and save the United States free from damages due to construction,
operation, and maintenance of the facility, except for damages caused
by the ncgligence of the government and/or its contractors,

3. Maintain the facility after completion of its use for disposal purposes

e T in a manner satisfactory to the Secretary of the Army.
4
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4. Retain title 1o a)l lands, easements, and rights-of-way furnishoed by
it pursvant to subparazrash 1 above, and that it will be conveyed to
another party only afrer coinpiction of the facility's use for dpraal
purposes and that after the transferee agrees in writing to use or
mainiain the facility in a manner which the Secretary of the Ay
determines o be satisfactory.

5. Provide for uniform and equitable treatment of persons displaced
from their homes, busmess: s, or farms by federal or federally-
assisted programs and to establish umForm and equitable land ncqui-
sition policies in compliance with the Uniform Relocation and Real
Property Acquisition Policies Act of 1970 (PL 91-646), if applicable,

BE IT FURTHER RESOLVED, that the County Clerk bz and is hereby

authorized to sign an agreement on bzhalf of Brown County containing the above

.

provisions,
Regpectiully submgitted,
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REPORT ON THE DEGREE OF POLLUTION OF BOTTOM SEDIMENTS
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REPORT ON THE DEGREE OF POLLUTION OF
BOTTOM SEDIMENTS IN THE FOX RIVER AND GREEN BAY
July 9, 1969

May, 1970

Federal Water Quality Administration
Great Lakes Region
Lake Michigan Basin Office



In accordance with an agreement between the Federal
Water Quality Administration and the United States Army Corps
of Engineers that the Federal Water Quality Administration
would determine the degree of pollution in bottom sediments
in harbors to be dredged by the Corps of Engineers, personnel
of the Lake Michigan Basin Office sampled the Fox River and
Green Bay navigation channel on July 9, 1969. The points sampled
represent the entire Federal channel maintenance project. Color
photographs were made of all samples observed. These photographs
are on file at the Lake Michigan Basin Office.

Members of the sampling crew were:

Robert J. Bowden - Sanitary Engineer
William J. Degutis - Aquatic Sampler
Phillip Morris - " "
Daniel Chorowicki - Boat Operator
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CONCLUSIONS

" 1. Sediments in the channel north of station GBAY 69-9
(Channel marker B 15) are moderately polluted sands.

2. Sediments in the channel between station GBAY 69-9
and the mouth of the Fox River are heavily polluted by the sewage
treatment plant discharge.

3. Sediments in the Fox River from its mouth to the turning
basin in DePere are heavily polluted by industrial wastes.

4. None of the sediments in this channel are suitable for
disposal in the open waters of Green Bay or Lake Michigan.
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DISCUSSION OF RESULTS

Sediments from station GBAY 69-1 thru GBAY 69-5 (See page 5)
consisted of a reddish or dark brown sand. They had a sewage odor
with snails and sludgeworms (See Table I). The results of chemical
analysis of station GBAY 69-1 (See Table II) reveal that these sands
have been effected by pollution, High concentrations of volatile solids
and phosphorus indicate pollution from organic or domestic wastes.
Most of the other parameters were moderately high with the exception
of hexane solubles which was low. The sands in the area do support
benthic life but are moderately polluted by organic material,

Stations GBAY 69-6 to GBAY 69-8 appear to be in a scour area.
The hard red clay found is typical of the natural underlying strata
of Green Bay.

A dark brown silt was found at station GBAY 69-9. Chemical
analysis of this sample found high concentration of all parameters.
The sediment in the area is heavily polluted. This silt appears to be
typical of heavily polluted material in the river. All of the
remaining samples that were analyzed consisted of silt and were
heavily polluted. (Stations GBAY 69-18, GBAY 69-25 and GBAY 69-36,
see map page 6).

With the exception of stations GBAY 69-12 and GBAY 69-17
which appear to be scoured all of the stations between GBAY 69-9 and
GBAY 69-21 are effected by the Green Buy sewage treatment plant
which discharges near the mouth of the river. Stations above GBAY
69-21 appear to be more affected by industrial wastes with chemical
musty and earthy odors. Wood pulp was found at stations GBAY 69-38
and GBAY 69-39.

A previous study was made in the area on May 21, 1968, Samples
were collected in the area between GBAY 69-33 and GBAY 69-36. All
of those samples indicated heavy pollution,
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Sta GBAY 69-1

Sta GBAY 69-2

Sta GBAY 69-3

Sta GBAY 69-4

Sta GBAY 69-5

Sta GBAY 69-6

Sta GBAY 69-7

Sta GBAY 69-8

Sta GBAY 69-9

Sta GBAY 69-10

Sta GBAY 69-11

Sta GBAY 69-12

Sta GBAY 69-13

Sta GBAY 69-14

TABLE 1

FIELD OBSERVATIONS OF BOTTOM SEDIMENTS
FOX RIVER-CRONN BAY
July 9, 1969

Depth 29 Feet '
Very fine dark brown sand with red clay and some grawvel,
sewage odor, large snail shells, sample retained.

Depth 28 feet
Fine reddish brown sand, sewage odor, sludgeworms, snail shells,

Depth 27 feet
Very fine reddish brown sand, sewage odor, bloodworm, few
sludgeworms.

Depth 29 feet
Very fine grey-brown sand, sewage odor, few sludgeworms.

Depth 28 feet
Brown medium sand, slight sewage odor, few sludgeworms.

Depth 28 feet
Hard red clay, no odor, no benthic life.

Depth 28 feet _
Hard red clay, no odor, no benthic life, no photograph.

Depth 28 feet
Gravel and coarse sand, no odor, small snailshell.

Depth 28 feet
Dark brown fine silty sand, sewage odor, sludgeworms,
sample retained.

Depth 27.5 feet
Hard red clay and dark brown silty sand, little odor, no
benthic life.

Depth 30 feet
Grey-brown sandy silt, sewage odor, sludgeworms.

Depth 32 feet
Stiff red clay, no odor, no benthic life.

Depth 32 feet
Hard red clay, grey sandy silt, strong sewage odor, sludgeworms.

Depth 31.5 feet
Brown silt, sewage odor, sludgeworms.



Sta GBAY 69-15

Sta GBAY 69-16

Sta GBAY 69-17

Sta GBAY 69-18

Sta GBAY 69-19

Sta GBAY 69-20

Sta GBAY 69-21

Sta GBAY 69-22

Sta GBAY 69-23

Sta GBAY 69-24

Sta GBAY 69-25

Sta GBAY 69-26

Sta GBAY 69-27

Sta GBAY 69-28

Sta GBAY 69-29

Sta GBAY 69-30

Sta GBAY 69-31

TABLE 1 (cont.)

Depth 32 feet
Dark brown silt, sewage odor, sludgeworms, detritus.

Depth 31 feet
Grey silt, strong sewage odor, sludgeworms.

Depth 31 feet
Red clay, no odor, no benthic life, no photograph.

Depth 30 feet
Dark grey silt, sewage odor, no benthic life, sample retained.

Depth 28 feet
Dark brown silt, strong sewage odor, no benthic life.

Depth 28.5 feet
Grey silt, strong sewage odor, sludgeworms

Depth 33 feet
Grey-brown silt, sewage odor, large clam shells, fingernail
clams, snails, sludgeworms, coal.

Depth 27 feet
Grey-brown silt, strong musty odor, sludgeworms.

Depth 31.5 feet

Dark brown fine sand, black gravel, earthy odor, large clamshells.

Depth 30 feet
Stiff grey clay, coal, little odor, large clamshell, fingemail
clamshell.

Depth 29 feet
Grey silt, sewage odor, sludgeworms, sample retained.

Depth 32 feet
Dark grey silt, earthy odor, few sludgeworms.

Depth 27 feet
Light grey stiff clay, little odor, no benthic life.

Depth 32 feet
Dark grey silt, little odor, few sludgeworms, detritus.

Depth 26 feet
Dark grey-brown silt, earthy odor, sludgeworms.

Depth 30 feet
Dark brown silt, earthy odor, sludgeworms.

Depth 20 feet
Grey-brown silt, chemical odor, sludgeworms.
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Sta GBAY 69-32

Sta GBAY 69-33

Sta GBAY 69-34

Sta GBAY 69-35

Sta GBAY 69-36

TABLE 1 (cont.)

Depth 24 feet
Grey-browm silt, chemical odor, few sludgeworms, oil.

Depth 22 feet
Dark browm silt, earthy odor, sludgeworms.

Depth 20 feet
Dark browm silt, earthy odor, no benthic life, no photugraph.

Depth 17 feet
Dark browm silt, chemical odor, no benthic life.

Depth 22 feet
Dark browm silt, chemical odor, no benthic life, sample
retained. ' '



"TABLE II
RESULTS OF ANALYSIS OF BOTTOM SEDIMENTS

COLLECTED IN THE FOX RIVER AND GREEN BAY
July 9, 1969

. GBAY-69-1  GBAY 69-9  GBAY-691#8't GBAY 69-25  GBAY 69-36

, mg/kg mg/kg mg/kg . mg/kg . mg/kg
% Total Solids 58.7 26.3 32.7° YR 20047 7 41804
% Volatile Solids'¥if " g¢iged om (19,3 12.4° W05 0 20,2 22.3
Specific Gravity 1.5320 1.1676 1.2203 ~ 1.1180 . 1.1074
coD 44,985 170,625 195,145 == 136,720 279,260
Total Phosphorus =@ ii * 4 848 o . (¢l 245 2,020#0T¢ T 4 355 4,830
Ammonia Nitrogen 65 215 365 bt T 775 925
Organic Nitrogen 1,635 6,640 5,350 10,440 11,510
0il and Grease® 995 5,910 8,215 11,115 10,200
Total Iron 7,020 14,450 13,335 15,065 15,995
Zinc 37 148 190 314 283
Lead 66 141 125 74 82

* Hexane Solubles
All results reported on a DRY basis.
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GUIDELINES FOR THE POLLUTIONAL CLASSIFICATION

OF GREAT LAKES HARBOR SEDIMENTS

U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION V
CHICAGO, ILLINOIS

April, 1977



Guidelines for the evaluation of Great Lakes harbor sediments, based on bulk
sediment analysis, have been developed by Region V of the U.S. Enviropmental
Protection Agency. These guidelines, developed under the pressure of the need
to make immediate decisions regarding the disposal of dredged material, have
not been adequately related to the impact of the sediments on the lakes and are
considered interim guidelines until more scientifically sound guidelines are

developed.

The guidelines are based on the following facts and assumptions:
1. Sediments that have been severely altered by the activities of

man are most likely to have adverse environmental impacts.

2. The variability of the sampling and analytical techniques is
such that the assessment of any sample must be based on all
factors and not on any single parameter with the exception of

mercury and polychlorinated biphenyls (PCB's).

3. Due to the documented biocaccumulation of mercury and PCB's, rigid

limitations are used which override all other considerations.

Sediments are classified as heavily polluted, woderately polluted, or nonpolluted

by evaluating cach parameter measured apgainst the scales shown below. The
overall classiiica’ fon ot the sample is based on the most predominant classifi-
cation of the individual parameters, Additional factors such as elutriate test
result-, ource of contamnination, particle siv: distrvibution, benthic macroin-
vert b .+ populations, color, and odor are ali+ considered. These factors are
inte: colated Lt o mplex manner and tacir inteiprotatica i, 1ecessarily somewhat
subjuative,



The following ranges used to classify sediments from Great Lakes Harbors are

based on compilations of data from over 100 different harbors since 1967.

NONPOLLUTED MODERATELY POLLUTED HEAVILY ¢OLLUTED
Volatile Solids (%) <5 5~ 8 >8
COD (mg/kg dry weight) € 40,000 40,000-80,000 980,000
TKN " " " <1,000 1,000-2,000 22,000
0il and Grease € 1,000 1,000-2,000 92,000
(Hexane Solubles)
(mg/kg dry weight)
Lead (mg/kg dry weight) €40 40-60 260
Zinc €90 90-200 2200

The following supplementary ranges used to classify sediments from Great Lakes
harbors have been developed to the point where they are usable but are still
subject to modification by the addition of new data. These ranges are based

on 260 samples from 34 harbors sampled during 1974 and 1975.

NONPOLLUTED MODERATELY POLLUTED  HEAVILY POLLUTED
Ammonia (mg/kg dry weight) €75 75-200 | $200
Cyanide " " ' n £0.10 0.10-0.25 %0.25
Phosphorus® " n €420 420-650 2650
Iron A . <17,000 .17,000-25,000 925,000
Nickel " n » €20 20-50 %50
Manganese " " " <300 300-500 | )500
Arsenic " " " <3 3-8 7?8
Cadmium " " ® * | * | Y6
Chromium " " " <25 25-75 275
Barium n " " <20 20-60 260
Copper " » u <25 25-50 250

*quer limits not established
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The guidelines stated below for mercury and PCB's are based upon the best avail-

able information and are subject to revision as new information becomes available.

Methylation of mercury at levels 9 1 mg/kg has been documented (1,2). Methyl

mercury is directly available for bioaccumulation in the food chain.

Elevated PCB levels in large fish have been found in all of the Great Lakes. The
accumulation parhways are not well understood. However, biocaccumulation of PCB's

at levels 2 10 mg/kg in fathead minnows has been documented (3).

Because of the known bioaccumulation of these toxic compounds, a rigid limitation
is used. If the guideline values are exceeded, the sediments are classified as

polluted and unacceptable for open lake disposal no matter what the other data

indicate.

POLLUTED
Mercury ‘ 2 1 mg/kg dry weight
Total PCB's 2 10 mg/kg dry weight

The pollutional classification of sediments with total PCB concentrations between

1.0 mg/kg and 10.0 mg/kg dry weight will be determined on a case-by~case basis.

a. Elutriate test results.

The elutriate test was designed to simulate the dredging and disposal process
In the test, sediment and dredging site water are mixed in the ratio of 1:4
by volume. The mixture is shaken for 30 minutes, allowed to settle for 1 hour,

centrifuged, and filtered through a 0.45 p filter. The filtered water (elu-

triate water) is then chemically analyzed.

B-1lh
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A sample of the dredging site water used in the elutriate test is filtered

through a 0.45 p filter and chemically analyzed.

A comparison of the elutriate water with the filtered dredging site water
for like constituents indicates whether a constituent was or was not released

in the test.

The value of elutriate test results are limited for overall pollutional
classification because they reflect only immediate release to the water
column under aerobic and near neutral PH conditions. However, elutriate
test results can be used to confirm releases of toxic materials and to
influence decisions where bulk sediment résults are marginal between two
classifications. If there is release or non-release, particularly of a
more toxic constituent, the elutriate test results can shift the classifi-

cation toward the more polluted or the less polluted range, respectively.

Source of sediment contamination.

In many cases the sources of sediment contamination are readily apparent.
Sediments reflect the inputs of paper mills, steel mill, sewage discharges,
and heavy industry very faithfully. Many sediments may have moderate or

high concentrations of TKN, COD, and volatile solids yet exhibit no evidence
of man made pollution. This usually occurs when drainage from a swampy area
reaches the channel or harbor, or when the project itself is located in a

low lying wetland area. Pollution in these projects may be considered natural
and some leeway may be given in the range values for TKN, COD, and volatile

solids provided that toxic materials are not also present.
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0ily material. This almost always comes from industry or shipping activities.
Samples showing visible o0il are usually highly contaminated. If chemical
results are marginal, a notation of oil is grounds for declaring the sediment

to be polluted.

Benthos.

Classical biological evaluation of benthos is not applicable to harbor or
channel sediments because these areas very seldom support a well balanced
population. Very high concentrations of tolerant orgunisms indicate organic
contamination but do not necessarily preclude open luake disposal of the
sediments. A moderate concentration of oligochaetes or other tolerant organisms
frequently characterizes an acceptable sample. The worst case exists when

there is a complete lack or very limited number of organisms. This may

indicate a toxic condition.

In addition, biological results must be intccpreted ia light of the habitat
provided in the harbor or channel. Drifting sand can be a very harsh habitat
which may support only a few organisms. Silty material, on the other hand,
usually provides a good habitat for sludgeworms, lceches, fingernail clams,
and perhaps, amphipods. Material that is frequencls Jdisturbed by ship's

propellers provides a peor habitat.
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U.S. ARMY CORPS OF ENGINEERS

SEDIMENT SAMPLING NEAR
THE PROPOSED CONFINED DISPOSAL FACILITY
AT GREEN BAY HARBOR

Pages B-23 to B-34

Sorreer Ul DL frmy Waterways Experimeut Station. 1976. Labor-
story study of the release of pesticide and PCH
ruterials to the water column during dredging
1:d disposal operations. Vicksberg, Miss,
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Green Bay Samples

39. Sampling - Samples were obtained from a previously undredged
area which is scheduled to be dredged in the future to provide access to
a proposed marina. The location of the sampling sites is shown in
Figure 2. The area immediately adjacent to the sampling sites contain-
light industry, homes, and, a short distance to the east, a wildlife
sanctuary. Sites 1 and 2 are near the mouth of the Fox River, which
drains an area containing much industry, particularly paper mills. The
water in the area sampled is very shallow, ranging from 1.2 to 1.8 meters

in depth. Little or no compaction of the sediment occurred during
sampl ing.

Lo. On the first day of sampling, September 9, 1974, the water
temperature ranged from 22°C at the surface to 189C at the bottom.
Dissolved oxygen levels ranged from 6.2 mg/% at the surface to 4.5
mg/2 at the bottom at sites 1, 2, and 3. Sites 4 and 5, which were
nearer the shore, had dissolved oxygen concentrations ranging from 9.0
mg/fL (surface) to 6.2 mg/2 (bottom). All the temperature and dissolved
oxygen measurements obtained at Green Bay are listed in Table D-2 of
Appendix D. 0On the second sampling trip on January 18, 1975, addition.l
samples of sediment, interfacial water, and water column water werec
obtained between sites 4 and 5. These samples were taken through hole
drilled in the ice. Sediment samples wore taken from 10 holes located
ina line between sites 4 and 5. The water samples were obtained near
site 4. At the time of sampling, ice thickness was alout 0.45 m at
site 5. Due to loss of the incerfacial water sample, another sample
was obtained on April 8, 19/5. This sample was obt:ined from the edge
of the ice shelf near site 5.

41. Analysis of water samples - The results of the analysis of
the water samples ovotained from Green Bay are listed in Table 4. The
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Table D-2.

Green Bay Water Column Temperature and

Dissolved Oxygen Measurements, September 9, 1974

Temperature, °c Dissolved Oxygen, ma/Z
Water Site Site Site Site Site Site Site Site Site Site
Depth,m 1 2 3 4 5 2 3 4 5
0.30 22 21 21 21 22 5.7 6.0 6.2 6.5 9.0
0.61 21 20 20 21 21 5.} 5.0 5.0 6.2 8.0
0.91 21 19 20 21 21 5.5 L. 6 5.3 5.9 6.8
1.22 21 19 20 21 20 .7 16 4.8 6.1 6.8
1.52 19 18 20 21 -- W.7 4.8 hoo 6.2 --
1.83 19 -- 19 -- -- L. 8 W5 -- -
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TOC and suspended solids content of all the samples were similar

spite of the difference in sampling times. The soluble TOC value >f
the samples taken through the ice were slightly lower than that o he
samples taken in September, but were still higher than those foun 1t
the other four dredging locations. An oil and grease analysis wa oer-
formed on the water colum sample to determine the amount of hexa
extractable material. The result was 25 mg/%. There was no odor r
visual evidence of oil in the samples, but the samples did contai
algae. Perhaps the presemce of algae may be the reason for the h h
TOC and hexane extractable values.

42. Green Bay was the only location tested that contained Pi s
similar to both Aroclor 1242 and 1254. The PCBs found in the wat.
column were apparently associated with the suspended solids, sinc. no
detectable soluble amount was found. Although the chromatograms
indicated that egqual amounts of 1242 and 1254 were present in the ater
column water obtiined in January, almost all the PCB in the inter cial
water obtained in April was similar to Aroclor 1254. The total a unt
of PCB was similir for both samples, however. The small amount ot
dieldrin (0.004 ug/R) found in the water column was not found int e
interfacial water sample. No measurable amount of dieldrin was fu -nd
in the water column water after removal of the suspended solids.

43. Analysis of sediment samples - The physical characterist.cs
of the samples obtained from Green Bay are listed in Table 5. ‘Sanules
from sites 1 and 2 were black and appeared to be a mixture of muck and
sand. The bottom segment from site | contained some plant roots. The
bottom segment from site 2 and all the samples from sites 3, 4, and §
were primarily sand. The migration test sample appeared to be repie-
sentative of the samples from sites 4 and 5 in particle-size chara. ter-
istics. .

44, The chemical characteristics of the Green Bay Sediments are
presented in Table 6. Site 5, farthest from the mouth of the Fox, had
the highest PCB and oil levels., Nearby, site 4 had the lowest lewils
of each parameter (except total solids). The sediment from site 1 did
not appear to be unusually contaminated with oil or PCB materials in
spite of its nearness to the mouth of the Fox River. The high TOC
value for the bottom segment from site | is probably due to vegeta ive
material. :

L5. The concentrations of Aroclor 1242 were much greater in fhe
upper segment for all sites. TOC values were slightly higher and 1,tal
solids values were slightly lower in the upper portions of the sed -ent
at sites 2, 3, 4, and 5. 0il and Aroclor 1242 concentration showe* no
pattern with depth of sediment. Whereas equal amounts of Aroclor 242
and 1254 were found in the water column and Aroclor 1254 predominaicd in
the interfacial water, the predominant form in the sediment was Ari«:lor
1242.  No measurable amount of dieldrin was found in the sediment.
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Table 5. Green Bay Sediment Characteristics

Particle-Size Analysis

Depth Core Median Grain Size, %
Sample Sampled Length Core Density Diameter Silt %
Site m m Segment g/cec m Gravel Sand Clay
1 0.30 0.28 Top - 1.90 0.070 0 63 37
Bottom 1.63° 0.051 0 41 59
2 0.30 0.30 Top 1.80 0.089 0 75 25
Bottom 1.92 0.184 0 94 6
3 0.30 0.25 Top 1.93 0.113 0 96 4
Bottom 1.86 0.117 0 98 2
4 0.30 0.30 Top 1.99 0.140 0 98 2
Bottom 1.94 0.116 0 96 4
5 0.38 0.25 Top 1.85 0.110 0 95 5
Bottom 1.90 0.110 0 97 3
Migration
Test Sample-- -- -- 1.87 0.100 "0 96 4

Rt i R T R ]
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Table 6.

Green Bay Sediment Analysis

t-oDT*

Sample Core Total TOC 0il PCB, ug/kg
Site Segment Solids,% mg/kg mg/kg ug/kg Total #1242 #1254
1 Top 78.5 1,650 136 0.2 33 33 -1
Bottom 46.5 17,600 740 <0.1 6 <1 6
2 Top 76.5 3,790 380 <0.1 96 96 <1
Bottom 83.9 1,440 390 <0.1 <1 <} <1
3 Top 77.5 1,920 260 <Q0.1 301 242 59
Bottom 80.0 1,240 250 <0.1 12 12 <1
4 Top 81.8 670 96 <0.1 18 14 4
Bot tom 82.0 610 240 <0.1 6 6 -1
5 Top 76.3 1,950 850 <0.1 517 517 -1
Bot tom 79.9 1,770 630 <0.1 163 150 13
Migration )
Test Sample -- 77.9 159 233 <0.1 184 177 7

Note:

o,p - DDE

mg/kg and ng/kg values are in terms of dry solids.



Green Bay Migration Tests

67. Equilibrium test results - The Green Bay sediment was unique
in that it represented an undredged site.and it was the highest of all
sites in sand fraction (90 percent). The Green Bay water column was
highest in hexane extractables although, by observation, the residue
from the oil and grease analysis did not have the oijl consistency noted
in the Chicago water column water sample but seemed somewhat waxy.
This observation also held for the oils (hexane solubles) extracted
from the sediment used in the equilibrium test. Concentration of
dieldrin (0.004 ug/2) and total PCBs (0.08 Ug/L) reported in Table 20
represent the highest values of these species of all the overlying
water columns tested; however, after centrifugation all values dropped
below the limits of detection. Green Bay was also unique in that it
was the only site which contained PCB Aroclor 1242 and Aroclor 1254,
The ratio of 1242/1254 differed widely depending on the medium
investigated. ln the sediment, for example), the ratio was 25.3:1;
while in the interstitial water and water column water, the ratios
were 0.63:1 and 1:1, respectively.

68. The desorption evaluations in Table 21 show that the initial

soluble total PCB concentration contributed little to the total amount
of soluble PCB persent after 2h-br mixing at the 1:4 ratio. Aroclor
1254 demonstrated greater desorption than 1242, illustrated by a 1242/

1254 ratio of 0.1h:1, the lowest ratio of all media tested at Green Bay.
No pesticides of interest were found at soluble concentrations above the
detection limits of this study for all mixing ratios.
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Table 20. Green Bay Equilibrium Test

Conditions and Results

&

Sediment Characteristics:

Total solids, % by wt o0 1749
Total volatile sollds, % by wt . 0.5
Specific gravity, g/ec L 1.87
ToC, mg[iég, dry solids - 159
0il and gF¥ease, mg/kg dry solids 233
Total PCB, ug/kg dry solids 184
PCB  (Aroclor #1242) 177
PCB " .(Aroclor #125k) 7
Sediment Interstitial Water Characteristics:
TOC mg/% 25
Total .PCB's, ug/e. - 0.13
PCB (Anoclor #IZMZY 0.05
PcB (Aroclor #lZSh) 0.08
Water Column, Characterlsgncs:
Suspended solids, mg/z 52
T0C, mg/ 3 26
Soluble T0C, mg/2, 16
0il and ‘grease, mg/% - ‘ 25
Total PCB's, ug/e . ' 0.08
PCB . (Aroclor #1242) 0.04
PCB~ (Aroclor: #1254) 0.04
Soluble PCB ug/% . <0.02 .
Total,Dieldrin ug/% 0.004
Soluble Dieldrin pg/% <0.002
Ratio Wef”Sedlment/Water 1:4 1:10 1:30

Concentration of Solubles
After 24 hr:

TOC mg/2 : 19 17 22
Total PCB, ug/2 0.16 <0.02 <0.02
PCB  (Aroclor #1242) 0.02 <0.02 <0.02
PCB  (Aroclor #1254) 0.14 <0.02 <0.02
t- DDT, na/ 2 <0.002 <0.002 <0.002
Aldrin-dieldrin, ug/Q <0.002 <0.002 <0.002
Endrin, pg/2 <0.002 <0.002 <0.002
Lindane, ug/2 <0.002 <0.002 <0.002
2,4-D (esters), ug/% <0.02 <0.02 <0.02
Toxaphene, 19/2 <0.02 <0.02 <0.02
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Table 21. Green Bay Equilibrium Test Evaluation

Ratio - Sediment/Water

initial Concentrations
Grams wet sediment/%
Grams dry sediment/g
ml interstitial/g
ml dilution water/%

TOC Values, mg/%
Due to sediment solids
Due to dilution water
Total TOC

Soluble TOC Values mg/%
Due to-interstitial water
Due to dilution water
Total soluble TOC
TOC after mixing 24 hr
TOC desorbed

Total PCB, ug/%
Due to sediment solids (total)
(Aroclor #1242)
(Aroclor #1254)
Due to dilution water (total)
(Aroclor #1242)
(Aroclor #1254)
Total PCB -
(Aroclor #1242)
(Aroclor #1254)

Soluble PCB,: 1g/%

Due to interstitial water

Due to dilution water

Total initial soluble

After mixing soluble PCB
(Aroclor #1242)
(Aroclor #125h)

PCB desorbed
(Aroclor #1242)
(Aroclor #1254)

220
172
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69. Soluble TOC increased substantially during all three batch
desorption tests at the 1:30 sediment-to-water ratio, a 45.9 percent
increase in soluble TOC was -measured. At the 1:4 and 1:10 ratios the : ' :
increases in soluble TOC were substantially less, 14.2 and 9.0 percent,
respectively. The Green Bay desorption tests results showed no- apparent
relationship between the desorption of TOC and the desorptlon OF the
nonpolar chlorinated hydrocarbons. -

© v ——— -

70. Settling test results - 0ils, PCBs and TOC reported in Table
22 decreased in concentration with a decrease in suspended solids. In the
sediment-to-water ratio (1:4) used for the Green Bay settling tests,
desorption of PCBs occurred in the equilibrium tests, and it is
possible that the PCB concentrations reported for the various settling
times may include soluble PCB. However, it is reasonable to assume that,
if desorption did take place, it occurred at a reduced rate from that
observed during the equilibrium tests due to the fact that the sediment-
to-water contact time during a settling test was much less than during
the 24-hr of agitation for desorption tests. The final total PCB
concentration in the settling tests was lower than the total PCBs
desorbed after 24-hr for the 1:4 desorption tests.

71. The role that the suspended particulates, with associated
PCBs, play in increasing the supernatant total PCB concentration can be
dramatically demonstrated by using the water column total PCB concen-
tration as a reference total PCB level and comparing the decrease with
time. After 30-min settling, the total PCB concentration in the settling
test water column was increased 13.4 times over the initial concentration;
after 1 hour the increase was 8.8 times; after 3 hours 2.8 times; and
after 24 hours the level of total PCB had returned to the initial water
column concentration of 0.08 ug/%.

72. The ratio of Aroclor 1242 to Aroclor 125% remaired reasonably
consistant throughout the settling test, averaqing 0.61:1

73. The organic fraction of the suspended solids increased with
settling time ranging from 8 percent after 30 min to 25.4 percent after
24 hr. The soluble TOC values were not significantly different for the
samples from the four settling tests.

74. An analysis of the oil and grease values from Table 22 points
out an incongruity betweer the initial oil concentration and those
subsequently measured during the settling tests. The 30-min and 1-hr
oil concentrations are not possible given the initial oil concentration.
Efforts to resolve the inconsistency were fruitless, and it is suggested
that the cause may have buen due to the nonhoogeneity of the sandy sample,
which contained roots and decaying vegetative matter.



Table .22. Green Bay Settling Test Results

Ratio - Sediment:Water = 1:4

Initial Concentrations:

Wet mud added, g/
Suspended solids, mg/g
T0C, mg/i
0il and grease, mg/2
PCB, wg/%
PCB  (Aroclor #1242)
pPcB  (Aroclor #125k)

Settling Times:

Supernatent Concentrations:

Suspended Solids, mg/g
Turbidity, FTU
0il and grease, mg/e
TOC, mg/2
Soluble TGC, mg/s
PCB, ug/%
PCB  (Aroclor #1242)
PCB (Aroclor #1254)

220

171,380
50
62
31.72

1.24

w
o
Qo

0.5 hr

324
150
137
Ly
18
1.07
0.68
0.39

1 hr

295
150
7h
k9
24
0.70
0.39
0.31

3 hr

170

b1

31

23
0.22
0.15
0.07

24 hr

71
60
14

33

0.08
0.05
0.03

Underlined numbers are calculated values.
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APPENDIX C
SECTION 123 OF THE RIVER AND HARBOR

act of 1970 -(PL 91-611)



Sec. 123. (a) The Secretary of the Army, acting through the Chief
of Engincers, is authorized to construct, operate and maintain, subject
to the provisions of subsection (c), contained spoil disposal facilities
of sufficient capacity for a period not to exceed ten years, to neet
the requirements of this section. Before establishing each such facility,
the Secretary of the Army shall obtain the concurrence of appropriate
local governments and shall consider the views and recommendations of the
Administrator of the Environmental Protection Agency and shall comply
with requirements of section 21 of the Federal Water Pollution Control
Act, and of the National Environmental Policy Act of 1969. Section 9
of the River and Harbor Act of 1899 shall not apply to any fac111ty
authorized by this section.

(b) The Secretary of the Army, acting through the Chief
of Engineers, shall establish the contained spoil disposal facilities
authorized in subsection (a) at the earliest practicable date, taking
into consideration the views and recommendations of the Administrator
of the Environmental Protection Agency as to those areas which, in the
Administrator's judgment -are most urgently in need of such facilities
and pursuant to the requirements of the National Environmental Pollcy
Act of 1969 and the Federal Water Pollutlon Control Act.

(c) Prior to construction of any such facility, the
appropriate State or States, interstate agency, mumicipality, or other
appropriate political subdivision of the State shall agree in writing to
(1) furmish all lands, easements, and rights-of-way necessary for the
construction, operation, and maintenance of the facility; (2) contribute
to the United States 25 per centum of the construction costs, such amount
to be payable either in cash prior to construction, in installments
during construction or in installments, with interest at a rate to be
determined by the Secretary of the Treasury, as of the beginning of
the fiscal year in which construction is initiated, on the basis of the
computed average interest rate payable by the Treasury upon its out-
standing marketable public obligations, which are neither due or call-
able for redenption for fifteen years from date of issue; (3) hold and
save the United States free from damages due to construction, operation,
and maintenasnce of the facility, and (4) except as provided in sub-
section (f), maintain the facility after completion of its use for dis-
posal purposes in a mamner satisfactory to the Secretary of the Army.

(d) The requirement for appropriate non-Federal interest
or interests to fumish an agreement to contribute 25 per centum of the
construction costs as set forth in subsection (c¢) shall be waived by
the Secretary of the Army upon a finding by the Administrator of the
Environmental Protection Agency that for the area to which such construc-
tion applies, the State or States involved, interstate agency, municipality,
and other upploprlate political subdivision of the State and industrial
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concerns are participating in and in compliance with an approved plan for
the general gecgraphical area of the dredging activity for construction,
modification, expansion, or rchabilitation of waste treatment facilities
and the Administrator has found that applicable water quality standards
are not being violated.

(¢) Notwithstanding any other provision of law, all costs
of disposal of dredged spoil from the project for the Great Lakes
connecting channels, Michigan, shall be borne by the United States.

(f) The participating non-Federal ‘interest or interests
shall retain title to all lands, easements, and rights-of-way furnished
by it pursuant to subsection (¢). A spoil disposal facility owned by a
non-Federal interest or interests may be conveyed to another party only
after completion of the facility's use for disposal purposes and after
the transferce agrees in writing to use or maintain the facility in a
manner which the Secretary of the Army determines to be satisfactory.

~ (8) Any spoil disposal facilities constructed under the
provisions of this section shall be made available to Federal licensees
or permittees upon payment of an appropriate charge for such use. Twenty-
five per centum of such charge shall be remitted to the participating
non-Federal interest or interest except for those excused from contributing
to the construction costs wnder subsections (d) and (e).

. (h) This section, other than subsection (i), shall be
applicable only to the Great Lakes and their connecting chamnels.

, (i) The Chief of Engineers, under the direction of the
Secretary of the Ammy, is hereby authorized to extend to all navigable
waters, connecting channels, tributary streams, other waters of the United
States and waters contiguous to the United States, a comprehensive pro-
gram of research, study, and experimentation rclating to dredged spoil.
This program shall be carried out in cooperation with other Federal and
State agencies, and shall include, but not be limited to investigations
on the characteristics of dredged spoil and altemative methods of its
disposal. To the extent that such study shall include the effects of
such dredge spoil on water quality, the Tacilitics and personnel of
the Lnvironmental Protection Agency shall be utilized.

£ kX k X K %X k % % & % =%
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APPENDIX D
MAINTENANCE EQUIPMENT AND METHODS
GREEN BAY HARBOR, WISCONSIN



Introduction

D.01 Maintenance activities at Green Bay Harbor consist of various
operations in the navigation channelto provide for the needs of existing
commerce. Continued safe navigation at the harbor is accomplished
through a specific series of tasks using suitable maintenance equipment.
The following sections describe the various maintenance activities and
equipment that will be employed in the maintenance of Green Bay Harbor
after 1977. Quantitative measurements of vessel dimensions, dredging,
capacities, dredging costs, and other characteristics of maintenance
equipment and methods are presented in Tables D.1-D.4 for general
comparative purposes. Specific characteristics of equipment are
dependent upon the actual vessel used by, or available to, the Corps

or contractors bidding on govemment contracts for minor parts of the
work, and the exact nature of harbor conditions at the time of maintenance
operations.

Channel Maintenance

General

D.0Z The maintenance of authorized harbor navigation channels generally
consists of a sounding survey, dredging, and disposal operations. Dis-
cussions of the nature of each of these activities, and the equipment
used during each activity, are presented in the following paragraphs.

Sounding Survey

D.03  Prior to the removal of channel shoals by dredging operations,
authorized navigation channels are inspected by the Corps to determine
the location and amount of sediment deposition. An initial inspection
is conducted with the use of sounding equipment installed on a small
survey launch. Survey launches are small inboard, outboard, or inboard-
outboard craft, similar to a recreational pleasure boat, with average
dimensions of 20 feet in length, 7 feet in width, and 2 feet in draft.
As the launch cruises the project channels, the channel depths are re-
corded, by the sounding equipment, at established channel reference
points. The sounding survey generally takes about two-three weeks to
complete but may require more time if adverse weather is encountered,
Upon completion of the survey, recorded sounding information is used to
prepare harbor maps that display the predredging channel depths in the
project area. Maps from past sounding surveys at Green Bay Harbor are
available for review at the Chicago District Office.

Dredging and Disposal Operations

D.04  After the navigation channel has been surveyed, shoal areas, in
which sediment accretions have accumulated and decreased channel depth

to less than those authorized, are dredged if necessary to safe naviga-
tion. Dredging operations at Green Bay Harbor will be mainly accomplished
by a Corps hopper dredge (Table D.4) but with some minor work performed
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by contract dredges (Tables D.1-D.3). The following two paragraphs
briefly describe the dredging operation of the hopper dredge and
other dredges.

D.05 Hydraulic dredges, such as the hopper or cutterhead pipeline
dredge, excavate shoaled material in the channel by either hydraulically
or mechanically dislodging the sediments. Sediments are picked up with-
in a moving stream of water that is discharged into onboard hoppers on

a hopper dredge or conveyed directly to a disposal site by a floating
pipeline in the case of a cutterhead pipeline dredge. The vessel motor
Or separate pumps are used to maintain the flow of water and sediment.
When the onboard hoppers of the hopper dredge have accumulated an econo-
mical load of sediment, the hopper dredge moves to the pumpout facility
to hydraulically transfer the dredged material through a stationary
pipeline to the confined disposal facility. Hydraulic dredges are
catergorized under descriptive names such as: hopper, cutterhead, dust
pan, sidcasting, and sand suction. These names describe some prominent
feature of that dredge type which is specifically designed for a special
type of dredging. Only the hopper and cutterhead pipeline dredges are
in common use on the Great Lakes. Disadvantages of the hopper dredge
include limited manuvering ability in narrow sections of channels and
the need for approximately 14-15 feet of water depth. However, a great
advantage of the hopper dredge is that it is self-propelled, needs no
auxillary tugs or vessels, and has minimal set-up time before beginning
dredging operations. The disadvantages of the cutterhead pipeline
dredge include: long set-up and take-down time before and after dredging
plus a definite limit on the distance dredged materials can be pumped

to a disposal area. The advantage of the cutterhead pipeline dredge

is mainly economic, because once it is set up at an area where large
amounts of material must be removed, it is the most economical and
controlable dredge type if its pipeline and pumps can reach the disposal
area. However, the long length of the harbor at Green Bay and the loca-
tion of the confined disposal area make the cutterhead pipeline dredge
unfeasible at Green Bay except for minor work in restricted areas.

D.06  Mechanical dredges excavate channel bottom sediments by an arrange-
ment of machinery on board a vessel that pushes, pulls or otherwise forces
a container (normally termed a bucket) into the sediments in a manner to
fill the container with the sediments. Once filled, the container (bucket)
is lifted by the dredge machinery above the surface of the water where

the sediments are placed or dumped into a vessel apart from the dredge,
nomally a scow alongside. Once the scow has been filled with an economi-
cal load of dredgings, it is transported to the selected site for material
disposal. The method used to remove the dredged material from the scow

is dependent upon the disposal site and the type of scow being used. Some -
Scows are equipped with doors in the bottom of their hull that can be
opened over an open-lake disposal site to release contained material,
Others are built in two sections that may be swung apart to release
material at an open-lake site. Use of a scow to place dredged material
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into a confined disposal facility would necessitate another crane or
dredge to rehandle the material from the scow into the facility. Many
variations exist in the arrangements of dredge machinery. Specific
types of mechanical dredges that may be used for minor maintenance
dredging at Green Bay Harbor are the clamshell and dipper dredges.
General information about the operating and performance characteristics,
dimensions and operating costs of clamshell and dipper dredges are prc-
sented in Tables D.1 and D.Z.

D.07 Dredging operations, involving the tasks of removing, transporting,
and disposing of shoal iaterial, continue until desired channel depths
have been reached. The duration of such activities is dependent upon

the volume and physieal composition of dredgings, the type of equipment
used, weather and wave conditions, and other factors that may in{luence
operational efficiency. Upon completion of dredging operations, a post-
dredging survey, using .1 survey launch, is conducted to determine depths
in mafgntenance-completed channels.

Maintenance Personnel

D.08 The number of personnel onboard maintenance vessels is generally
dependent upon each individual vessel's manpower requirements for safe
and efficient operations. Typical vessel crew sizes are four on a sur-
vey launch and tug, and eight to twenty on a dredge. Each crew is
comprised of one or two officers (captain, mates, engineers) and several
crewmen (deckhands, oilers, etc.). A nommal work day often exceeds eight
hours, and the work week usually consists of six days. Maintenance
personnel will probably obtain food and other services and products

from local businesses.
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Table D.1

General Characteristics: Clamshell Dredge

Type of Dredge: Mechanical

Description: A low-lying, flat-bottomed vessel; equipped with a clam-
shell bucket suspended by cables from a forward-extending,
rotating boom assembly operating in conjunction with an
auxillary scow.

Typical Dimensions: 120 feet length, 50 foot width, 6 foot draft

Mobility: Moved and maneuvered by a tug; moved by operation of spuds or
winches while dredging.

Dredging Suitability: Best suited for excavating soft or cohesive
materials; useful for deep digging and for
dredging in confined areas alongside structures.

Means of Dredging: The open clamshell bucket is lowered onto the shoal
material. As the bucket jaws are closed, material
is scooped into the bucket. The filled bucket is
then raised above water level; moved, on the rotating
boom, into position over a dump scow; and opened to
release dredgings into the scow.

Dredging Capacity: Dependent upon bucket size, depth of cut, and material
dredged; may range up to 400 cubic yards an hour when
excavating soft, light-weight material with a special
12 cubic yard, light-weight bucket.

Dredging Costs: Generally in the range of $2.00 to $4.00 per cubic yard
of material excavated. Costs are dependent on many
factors such as size of bucket, dredge horsepower, type
of material being dredged, location of disposal site,
availability of scows and many similar items.
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Table D.2

General Characteristics: Dipper Dredge

Type of Dredge: Mechanical

Description: A low-lying, flat-bottomed vessel; equipped with a dipper
bucket mounted on a forward-extending, rotating boom assembly
operating in conjunction with an auxillary scow.

Typical Dimensions: 120 foot length, 50 foot width, 6 foot draft.

Mobility: Moved and maneuvered by a tug; moved by operation of spuds or
winches while dredging.

Dredging Suitability: Useful for dredging hard compacted material,
including some types of ledge rock.

Means of Dredging: The dipper bucket is lowered onto the shoal, and as
it's raised, its open edge cuts through the shoal and
scoops material into the bucket. The filled bucket
is raised above water level, moved on the rotating
boom into position over a dump scow, and the bottom
door of the bucket being tripped to dump material into
the scow. A variation of the dipper dredge, often
called a backhoe, digs or scoops in the reverse
direction i.e. toward the dredge.

Dredging Capacity: Dependent upon bucket size, depth of cut, and material
dredged; may range up to 400 cubic yards an hour.

Dredging Costs: Generally in the range of $2.00 to $5.00 per cubic yard;
dependent upon dredging capacity of an individual dredge.
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General Characteristics:

Table D. 3

Cutterhead Dredge

Type of Dredge:

Hydraulic, pipeline

Description: A low-lying, flat-bottomed vessel; equipped with a revolving
cutterhead surrounding the intake end of a submerged,
forward-estending suction line.

Typical Dimensions:

100 foot lenth, 30 foot width, 6 foot draft

Mobility: Moved and maneuvered by a tug; moved by operation of spuds or
winches while dredging.

Dredgin Suitability:

Means of Dredging:

Dredging Capacity:

pipeline.

line.

Used most frequently for dredging large amounts of
soft or loose materials where final disposal can
be accomplished within the range of the discharge
Many variations exist involving such
things as changes in the type of cutterhead and
providing additional pumps in the pipeline system.
Largest mobilization costs of any dredge type.

The revolving cutterhead breaks through and loosens

shoal material, which is drawn up through the suction
The cutterhead is swept across the shoal as the
dredge moves ahead into the cut.

Material drawn through

the suction line is pumped, through a discharge line,
into a dump scow.

Dependent upon horsepower of pumping and cutterhead

machinery, sizes and length of pipeline, nature of

dredgings, and other factors; may range up to 600
cubic yards an hour.

Dredging Costs: About $1.00 per cubic yard of material; dependent upon
dredging capacity of an individual dredge.
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Table D.4

General Characteristics: Hopper Dredge

Type of Dredge: Hydraulic, hopper

Description: A self-propelled ship; equipped with one or more dredging
pumps in hold connected to two outside mounted movable
vacuum drag heads.

Typical Dimensions: 200 foot length, 40 foot width, 13 foot draft,
loaded.

Mobility: Self propelled; must be underway to dredge effectively.

Dredging Suitability: Particularly effective in romoving a thin layer
of sediment covering extensive areas. Used most
frequently for dredging large deep harbors where
the vessel can maneuver and soft or loose materials
are to be removed. To unload, the vessel moves
to a pumpout facility for hydraulic pipeline convey-
ance to a disposal area.

Mean of Dredging: Dredging is accomplished when the vessel is underway at
slow speed with the drag vacuum heads in contact with
the bottom. The dredged material is discharged into
onboard hoppers where they settle. When it will not
significantly harm the aquatic ecosystem fines and
excess water are allowed to overflow at the top of the
hoppers. Dredging at each pass continues until an
economical load has been accumulated in the hoppers.

Dredging Capacity: Dependent upon horsepower of pumps and capacity of
hoppers. Hopper capacity is usually under 1000 cubic
yards

Dredging Costs: About $2.00 per cubic yard of material; dependent upon
hopper capacity and amount of dredging to be done.
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CONSTRUCTION AND OPERATION

OF

CONFINED DISPOSAL FACILITIES

Introduction

E.01 Maintenance dredging is required to provide adequate depth i
navigation channels as these channels fill in from many sources. Runofi
from adjacent land carries silt which settles out in the channels. Litt .al
drift along shorelines results in sand deposits at harbor entrances. Wa e
discharges and ship movements also fill in navigation channels.

E.02 The Federal Environmental Protection Agency has been given th
responsibility to determine the suitability of sediments for open-water
disposal. Materials unsuitable for open-water disposal must be confined 'n
a manner to prevent the reintroduction of the pollutants in the sediment: to
the watercourse or lake.

Type of Facilities

E.03 Confined disposal facilities may be divided into two general cate-
gories classified by the facility location. These categories are (1) land
(upland) disposal facilities i.e., disposal facilities constructed in a ter—
restrial environment and (2) water or lake fill disposal areas that are con-
structed in a marine environment.

E.04 The structures used for these confinement facilities are dependent
on the site and volume requirements. Upland sites are usually designed with
earthen dikes as the confinement structures utilizing straightforward soils
engineering techniques. Water-fill structures are designed to function as
breakwaters or jetties subject to substantial wave forces. These structures
are designed as graded (zoned) stone structures with a steel sheet pile

diaphragm or an internal filter to prevent migration of dredged material
through the structure.

E.05 Confined disposal facilities are designed and constructed to
prevent pollutants which have collected in sediments in the navigation
channels from re-cntering the environment. Confined disposal facilities
both marine and terrestrial may be designed to function as filters, being
constructed of filter materials which allow the escape of the liquid portion
of dredged material or precipitation which enters the disposal area, while
containing the sediments. 7This concept is useful when large volumes of water
such as that produced by a hydraulic dredging operation is used to remov
the sediments from thie navigation channel. Another confinement concept ¢ n-
sists of building the confinement facility as impervious as possible and
containing both the liquid and solid portion of the sediments. This metl i
depends upon evaporacion alone for removal of the liquid portion of sedimcents
and precipitation falling within the disposal area, and of itself is not



~

feasible where precipitation exceeds or is equivalent to evaporation, or
when hydraulic dredging operations are anticipated. The more common method
of confinement consists of an impervious structure, in combination with
pervious filters to discharge the liquid portion of the dredged materials
and yet retain the pollutants in the disposal area.

E.06 Construction Techniques - Ordinary terrestrial or marine construc-
tion techniques are utilized for construction of the facilities. Confined
disposal areas are constructed through the use of tracked or tired vehicles,
trucks, scrapers and other equipment similar to that used for construction
of levees, dikes and carth dams. In most cases, the confinement structure
consists of earthen dikes, which if necessary, may be protected from wave
action from adjacent lakes or streams through construction of riprap stone
Teyetments. A portion of the dike may be constructed from a filter material
consisting of natural sand and stone with specific design gradations to
function as a filter which serves to cleanse precipitation and excess dredge
water prior to discharge from the structure. Facilities built in an open
water environment are constructed of graded stone, steel and/or concrete
utilizing floating plant, i.e., scows, barges, floating cranes, etc., to
resist windblown wave attack and severe erosive attacks by nature.

" Operation

E.07 Although dredging methods remain the same, construction of confined
dredged material facilities has required development of new techniques for
rehandling dredged materials. Pipeline dredges can pump directly into the
confinement areas., If pipeline routes are not available or the distance between
the dredging area and the disposal facility is too great for an economical
operation, scows may be emptied mechanically at the disposal facility or
modified hydraulic dredges are used to rehandle material from the scows into
the disposal facility. Corps' hopper dredges have been modified to incorporate
direct pump-out capability which allows the dredge to unload directly into
the disposal facility.

F.08 During and after use, water quality monitoring is conducted to
determine if pollutants escape from the confinement facility, and that the
effluents are of acceptable quality. Water samples are collected and analyzed
prior to, during and after filling operations. Should contaminants appear
outside the facility sufficient to impact on water quality, operations are
curtailed until the cause can be determined and corrected.

Maintggance

E.09 Confined disposal facilities require periodic maintenance to
restore damage caused by operation or by natural events. The maintenance
requirements consist of those identical to other civil works projects such
as levees, revetments and navigation structures, and consist of restoring
eroded dike sections and replacement of stone displaced by wind-driven
waves. In addition, effluent filters require periodic cleaning and re-
placemcnt to remain effective, and previously placed dredged materials may
require reworking and shaping for adequate drainage and stabilization.

E-2



Future Use and Development,

F.10 After completion of filling, disposal facilities are turned over
to the local project sponsor for use and development. Uses are varied and
include providing or recovering additional land for public use or development,
providing material for sanitary landfill cover and ski hill construction.
off-shore islands provide erosion protection of valuable marsh and wetland
areas, recreational boat harbors, and wildlife refuges.

Control of Malodors

~ E.1 During and for a short period after the use of a disposal
facility for disposal of polluted dredged materials, objectionable
malodors may arise and create a nuisance to the local community. Past
experience at existing disposal facilities within the Chicago District
of the Corps of Engineers has shown that malodors are perceivable only
for a short period after disposal operations cease and only very close
to the actual disposal site in the facility. No abatement actions have
yet been needed at Chicago District disposal facilities. In the future,
however, malodors may possibly become a problem at both existing or new
disposal facilities. Therefore, the Chicago District has developed a
malodor abatement plan based upon research published in U.S. Army Engineers
Waterway Experiment Station (1976) "Abatement of Malodors at Confined
Dredged Material Disposal Sites." The objective of this malcdor abatement
strategy is to reduce the perceived intensity of malodors in the local
community to acceptable levels, using acceptable techniques. There are
s number of management actions that can be taken to achieve malodor
sbatement. Figure E-1 indicates the management strategies that will be
implemented by the Chicago District should a malodor incident occur.

E=3
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