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ABSTRACT _
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I Florida J. ISSN 0749-0208.

This paper present s data coll rx-ted by The Program for th« Study of Developed Shorelines in a 1996 survey of the
United States Grea t Lakes' heach nour ishment expr- rienco. Since 1955. at loast 4]() individual nourishment episodes
have taken place at 60 sites. A cumulat ive volume of at least 25 million cubic yard s of sand has ber-n placed on Great
Lakes' beaches and near shore areas. Federally funded nourishment projects dominat e in tho region. with three very
different types of nourishment projects: mitigat ion. navigation and storm erosion cont rol.

ADDITIONAL INDEX WORDS: lieplen inhment. location, [undine. rolumc. cast, length , nourish mcnt

INTRODUCTION

Alon g U.S . coastli nes many mu nicip aliti es. s tate a nd fed
e ra l agencies ha ve soug ht to rem edi ate beach a nd wa terfront
e ros ion through the pro cess of beach nouri shment. Th e nour
ish ment a pproach is often take n as a beneficial "soft" s hore
stabil ization method whi ch provides and mainta ins desi rabl e
recreational beaches. Wh ile a fe w beach nourishment proj ect s
ha ve been we ll rec orde d and monitored . most proj ects have
not been ade quately docu mented. Hen ce . in th e Unite d
States . bea ch nouri shment has not been cr itic a lly assessed in
terms of how it is currently conducted a nd how it will Ill'
conducted in th e future.

To our knowl edge. th e re ha ve been onl y five a tte mpts at
ma king a comprehe ns ive ca ta log of beach nouri shment pro
jects: The Institute of Wa ter Resources Shoreline Protection
a nd Beach Eros ion Cont rol Study of 199:3 "the Purple Report"
I USACE. 199:l ) wh ich wa s limited to fed erall y fund ed pro
jects . a 198G s urvey of the United Sta tes East Coast nouri sh 
me nt ex pe r ience I PILKEYa nd CLAYTON , 1989 ), a 1987 su rvey
of the Pacific Coast nouri shment ex per ience IC LAYT(l:-;. 19891
a 1989 su rvey of nouri shment proj ect s a long th e Gulf of Mex
ico Coast I DIXON a nd PILKEY. 19911 and a 1994 s u rvey of th e
Pacifi c Coast (W IEGEL. 1994 ), As such. lit tl e information has
been readily availa ble on the scope a nd scale of th e use of
beach nouris hment In th e Great Lakes region. Th is paper
pr esents the first kno wn com pilation of data from Great
Lakes nourishment projects .

METHODS

Thi s survey began wit h a com pre he ns ive lit eratu re sea rch
of coastal eng inee r ing journal s and confere nce pro ceedings in

.970 71 received 5 May 1.9.97: accep ted in rerision 11 Not -ember 19.97.

ord er to obtai n background in form ation a nd identify nouri sh
me nt proj ects . Th e next ste p in th e su rvey was conducted by
sea rc hing th e libraries a nd files of th e U.S . Army Corps of
En gin eers North-Central Division . a nd th e district offices in
Detroit . Chicago. and Buffalo for information on bea ch nour
ishment project s undertak en by the USACE. Addi tion al in
form ation was obtained through state departments of na tu ral
resources a nd geologic su rveys. local mu nicipal iti es. local li
brari es. intervi ew s with local res idents a nd by on site in
spect ion of proj ects .

For the purpose s of thi s study we defined a nourishment
episode as a si ng le event wh ich mechan icall y deposited sa nd
011 th e beach or nearshore. We defined a nourishment p roject

as a loca t ion where a nu mber of epi sod es have occurred over
time. For each nouri shment episode. we attempted to obt ain
th e followin g informa tion: project location . year. fund ing
source , volu me. cost. a nd length .

Information on Great Lakes' beach nouri shmen t pr oject s
va ries greatly. For most old er project s (be fore 1980 J littl e
data is ava ila ble outside of th e volume of sa nd placed a nd
some cost figures. However. for most US ACE Secti on II I
I mi tigation ) proj ects, th e data is complete becau se a monitor
ing pro gr am is included as pa rt of each proj ect. Th e St. .Io
se ph, Mich igan mitigation project is parti cul a rly well docu
mented (ROELLI(:, 1989. USACE DETROIT DISTRICT 199G.

I,JC. 19~)0 . PAI{SON et al .. 1996. USACE CONTI{ACT DREOG
INC, 1996. PARSON, 1992) . Data on federal storm a nd erosion
control project s a re a lso generall y complete . When th e beach
nouri shment proj ect is create d from dredge spoil from a nav
iga tion proj ect , ve ry little data ou tsid e th e volume and cost
is a va ila ble. Data a va ila bility on local a nd state projects var
ies, bu t as a ge neral rul e of thumb, the sma lle r th e m unici
pality a nd project, th e less information is availabl e. In fact .
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Figure 1. Ind ex Map show ing the approxim ate location of 35 nourishment project s (for a complete listing of pr ojects see Tabl e J ).

20 7

sometimes the only information available is the local knowl
edge that th e beach had once been nourished!

In gen eral, the information collected for the 60 known
Gre at Lak es nourishment sites is quite good (see Figure 1 for
the location of a number of selected projects). Of 416 nour
ishment episodes identified in the region, approximate dates
a re known for all but two , volume data is known for 394 ep
isodes (95%), cost data for 268 epi sodes (64%), and length
data for 208 episode s (50%).

PROJECT FUNDING CATEGORIES

In Tabl e 1 and Figure 1 th e broad range of project funding
categories is illustrated. For purposes of categori zation, th e
domin ant funding source was chosen when multiple sources
existe d. Eigh t basic funding typ es were est ablis hed to char
acterize th e Gre at Lak es' nourishment experie nce. Th ese
were:

(1) Federal Storm and Ero sion -A project funded in th e
majority by th e federal government for the purpose of mi ti
gating erosion and/or preventing future dam age that is likely
to occur in storm events.

(2) Federal Mitigation (11 l)-A project which the federal
govern ment has undertaken in an attempt to mitigate th e
effects of erosion attributed to federally fund ed and main
tain ed , navigation st ructures. In the Great Lak es these pro
ject s are fund ed und er Section 111 of th e Rivers and Harbors
Act of 1968.

(3) Fed eral Navi gation -A nourishment project th at is th e
resul t of a project fund ed for navi gational purposes, which
involves beach disposal of dr edging spoil.

(4) Fed eral Uns pecified - A nourishmen t proj ect that is

kn own to be feder ally fund ed , but th e specific rea son for fund
ing is unknown on unavailabl e.

(5) State-A proje ct where th e major source of funding is
a sta te agency.

(6) Local -A project where th e major source of funding is
a county, local city, or municipality.

(7) P riv ate -A nou ri shment pr oject wh ere the major
source of funding is a pri va te cit izen or group of pri vate cit
izens (such as a home owner s group ).

(8) Unknown - The source of funding for th e proj ect is not
known.

The record for beach nourishment proj ect s is presented in
Tabl e 1 in geogra phica l order for each Lak e. Except where
noted , th e cost s given in Tabl e 1 are in project year dollars
(not corrected for inflation). Volum e is th e tota l cubic yards
of sand placed for th e given proj ect. It may inc lude sand from
more than one pumping or sou rce , and/or mor e th an one dis
posal location. Length is th e total linear (a long shore ) length
of a project in feet.

FINDINGS

Th e Gr eat Lak es bea ch nourishment experience differs
from oth er regions of th e U.S. in seve ra l not abl e ways. First,
th e sca les of th e region's nourishment proj ects are dramati 
cally reduced as compare d to tho se of th e East or Gulf coast
proj ects. Of episodes whose nourishment volum e is kn own ,
81% a re sma ller th an 100,000 cubic yards , and an oth er 13%
are between 100 ,000 and 500,000 cubic yards . Th e tot al vol
ume of nouri shment sand emplaced along Great Lak es shore
lines over t ime is an ord er of magnitude sma ller th an th e
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Tab le 1. 0
tx:

Volume Length Cost

# Beach Locati on Daw Funding Type feu. ya rds I Ifeet , 1$1 Refer en ces

Lak e Eri e

1 Bolles Hbr , MI 1987 Feder al : Naviga tion 26,500 2.000 $128.971 48

2 Bolles Hbr. MI 1988 Feder al : Navigation 13,837 2.000 $164.941 19. 48. 47

3 Mau mee Bay State Park. Oregon. OH 1990- 1991 Federa l: Storm and Erosion 143,000 5.200 $1,517,000 42. 50,41

4 West Ha rbor , OH 1987 Unknown 44.563 $3 15.838 19

5 West Harbor, OH 1988 Unknown 74.939 $439.450 19

6 Century Pa rk, Lora in . OH 1991 Feder a l: Sto rm and Erosion 5,100 400 $341,300 42. 39

7 Lak eview Pa rk. Lora in. OH 1977 Fed era l: Sto rm and Erosion 124.500 1,500 $833.500 42. 43

8 Lak eview Park. Lora in. OH 1980 Fede ra l: Storm and Erosion 6,000 1.500 $5 1,000 42

9 Lak eview Park. Lora in. OH 198 1 Federa l: Storm and Erosion 3,000 1.500 $25 .600 42

10 Lak eview Pa rk , Lorain . OH 1988 Local/Privat e 100 1,500 $900 42

11 Sim s Park . Eucl id, OH 1992 Federa l: Storm a nd Erosion 26.700 800 $5 12,000 42

12 Sims Park. Euclid , OH 1994 Local/Pr ivate 1.700 800 $18,600 42. 13

13 Clevela nd. OH 1985 Unknown 24.550 $2 14.905 19
c., 14 Clevela nd. OH 1987 Unknown 34.375 $ 171.884 19c
c 15 Clevela nd. OH 1988 Unknown 16.917 $ 103.213 19:;
e. 16 Cleve land. OH 1989 Unknown 50.602 8278 .166 19
c 17 Lak eshore Pa rk. Ashtabula , OH 1982- 1983 Feder al: St orm and Erosion 34.500 800 $ 1.666.800 38. 42...,
(') 18 Lak eshore Pa rk, Ashtabula , OH 1984 Feder al: Storm and Erosion 4.700 800 $34.000 38. 42
c
Ol 19 Lakeshore Pa rk. Asht abu la. OH 1986 Feder a l: Storm an d Erosion 3.300 800 $37 .000 38. 42if.

~ 20 Lakeshore Park. Ashtabula . OH 1987 Feder a l: Sto rm and Erosion 2.700 800 $37.000 38 . 42
;<: 21 Lak eshore Pa rk. Ashtabula . OH 1988 Federal: Storm and Erosion ? 800 $22.200 38. 42
'"

~

if. 22 Lakeshore Park. Ashtabul a . OH 1989 Feder al: St orm and Erosion 5.700 800 $49.400 38. 42 ;"~
'" 23 Lakeshore Par k. Ashtabul a . OH 1991 Federal : St orm and Erosion 5.800 800 $27.300 38 . 42
." 24 Lakeshore Park. Ashtabula . OH 1992 Loca l/Pr ivate 270 800 38. 42 -
~ 25 Lak esh ore Pa rk, Ashtabul a . OH 1993 Loca l/Pr iva te 400 800 38. 42 ~

26 Lak eshore Park, Ashtabu la, OH 1996 Local/Private 1.500-2 .000 800 8
~:.., 27 Presqu e Isle Sta te Park. Er ie. PA 1955- 1956 Federa l: Storm and Erosion 4.150 .000 82.45 1.000 42

~ 28 Pr esqu e Isle St at e Park . Eri e. PA 1960- 1961 Feder al : St orm and Erosion 681,500 8500.000 16

.- 29 Pr esqu e Isle State Park , Er ie. PA 1964- 1965 Federa l: Storm and Erosion 402.300 8355.000 16. 3

;; 30 Pr esque Isle Sta te Park. Er ie. PA 1965-1 966 Feder a l: St orm and Erosion 30.000 $166.000 16
so 31 Pr esque Isle State Park, Eri e. PA 1968-1 969 Federal: Storm and Erosion 68.467 $348.000 16u:

32 Presqu e Isle State Park, Erie. PA 1971 Feder a l: Storm and Erosion 101.667 16

33 Presqu e Isle State Park. Erie. PA 1973 Federal Eme rgency Erosion Cont rol 66.667 $240.000 16
34 Presque Isle State Park. Eri e. PA 1975 Federal: Sto rm and Erosion 124.667 81,097.000 16
35 Presque Isle State Park, Eri e. PA 1976 Feder al : Sto rm and Erosion 122.000 $1.109 .500 16
36 Presq ue Isle State Park. Er ie. PA 1977 Feder al : Sto rm and Erosion 191.333 $1,077.000 16
37 Presqu e Isle State Park, Er ie. PA 1978 Feder al : Storm and Erosion 115,333 $1,073.400 16
38 Presqu e Isle St a te Park. Er ie. PA 1979 Feder al : Sto rm and Erosion 144.000 $1.060 .500 16

39 Pr esqu e Isle State Park. Er ie. PA 1980 Feder al : Storm and Erosion 144.000 $1,082.100 16
40 Presqu e Isle Stat e Park. Er ie. PA 1981 Feder al : St orm and Erosion 157,333 $ 1,213.300 16
41 Presqu e Isle State Park. Er ie. PA 1982 Feder a l: Storm and Erosion 189.333 s1.424.400 16
42 Presq ue Isle St at e Park . Eri e. PA 1983 Feder a l: Storm and Erosion 129,333 $ 1.049.000 16. 26
43 Presqu e Isle St at e Park. Eri e. PA 1984-1 985 Federal: Storm and Erosion 336.667 $3,007.000 16. 26
44 Presq ue Isle State Park , Er ie. PA 1986 Feder al : Storm and Erosion 172.000 $1,63 1.400 16. 26
45 Presq ue Isle Stat e Pa rk , Eri e. PA 1987 Federal: Storm an d Erosion 228.000 $ 1.675.000 16. 26
46 Pre sque Isle State Park, Eri e . PA 1988 Federa l: Storm and Erosion 158.667 $1,529.200 16. 26
47 Presq ue Isle State Pa rk . Eri e. PA 1989 Feder a l: Storm and Erosion 179.33:l 8 1.599.900 16. 26
48 Pre sque Isle State Pa rk , Erie, PA 1 9~)O Feder a l: Sto rm and Erosion 113.333 8993.200 16. 26
49 Pr esque Isle State Park , Erie. PA 1991 Federa l: Storm a nd Erosion 207 ,380 $1.206.900 16. 26
50 Presq ue Isle State Par k, Er ie. PA 1992 Fede ra l: Storm a nd Erosion 415,000 29.040 $4.379 .000 42 . 25. 40. 26
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Volume Lengt h Cos t

Beach Location Dat p Fu nding Typo leu. ya rds! I [ ('('1 I C$ I Roforoncos

"I Pres que Isle St at e Park . Eri e. PA 1993 Feder a l: Storm a nd Eros ion 3 U )] 3 29.040 S675.000 26
,,2 Pre squ e Isle Sta te Park . E rie. PA 1994 Federa l: Sto rm a nd Er os ion 3".:379 29.040 8789 .840 42 . 6
.~ :l Presque Isle State Pa rk . Er ie. PA 1995 Federa l: Storm a nd E rosion 33 .9;;7 29.040 S8" 4.07;; 26
;;-i Presq ue Isle Sta te Pa rk . Erie. I'A 1996 Feder a l: Stor m a nd Erosi on 3-i.071 29.040 26

Lak e Huron

ss Ha mm ond Bay. :-'11 1992 Federa l: Unk nown :3.390 -i50 -i8
,,6 Au Sable. :-'11 199 1 Fede ra l: Navi gat ion -i0.605 3.000 $ 132.83 -i 48. -i7
;)7 Ha rri sville. :-'11 1983 Fede ra l: Navigat ion 23. :lO0 -i7
58 Ha rrisville. :-'11 198-i Fed era l: Mit igat ion 6-i.665 1.200 -i8
;;9 Ha rrisville. :-'11 1987 Federa l: Mit iga t ion 4 .~ . 770 2.500 S181 .-+65 19. n .-i8
60 Ha rrisville. :-'11 1993 Fed era l: Mit igat ion 13.578 2..500 S114.267 -i7. -i8
61 Ta was Ba y. :-'1 1 1974 Sta te /Local 3.000 400 S6.000 .5
62 Ta was Bay. :..11 197:l-197-i Sta te/Loca l -i.250 400 158.000 .5
6:l Ca- evc ille Hbr. :-'11 199.5 Federa l: Navi ga tio n I 7 .6 .5 .~ S189 .298 47.48
6-i Por t Sa nilac. :-'11 1977 Fed era l: Mit iga t ion 91.667 -i.700 -i8

- 6.5 Port Sa nilac. :-'11 1982 Fede ra l: Mit igat ion 28.167 -i.700 -i8 ;:;
G6 Port Sa nilac . :-'11 198-i Fed era l: Mit igat ion ;).5.679 4.700 48 ::J"

67 Port Sa nila c. ,,11 198.5 Fed era l: Mit iga t ion 3-i.167 -i.700 $ 17-i.660 48 ~
~ G8 Po rt Sa nilac. :-'11 1988 Fed eral : Mit iga t ion 34..~.56 4.700 S23:),041 19. -i7. -i8

fi9 Port Sa n ilac . :-'11 199 1 Federa l: Mit igati on 10.ii71 -i.700 $7;;.02 1 47. -i8 ~
;:: 70 Port Sa ni lac. :-'11 1996 Fede ral : Mit igat ion -i7

i 71 Lexingt on. :-'11 1980 Federa l: Mit igat ion 2.~ . ];; 3 -i8
i 2 Lexingt on. :-'11 1980 Federa l: Mit iga tion -i7.91 7 -i8

I
-

f
7:l Lexington . :-'11 1982 Federa l: Mit igat ion 40.000 4.200 48 ~
7-i Lexington. :-'11 198.5 Fede ra l: Mit igat ion 40.000 3.600 $204.480 48

:; 1 I ; ) Lexington. :-'11 1986 Fed era l: Mit igat ion :n. :l:l:l 3.000 $198.000 -i8

?: 76 Lexin gt on . :-'11 1987 Fed era l: Mit iga t ion -i7 ~

"
Lexington. :-'11 1988 Federa l: Mit igat ion -i9.036 3.000 S3-i7.173 48

I;-' 7ti Lexingt on. :-'11 Fed era l: Mit iga t ion "'"1991 20. :l;;0 3. 100 $93 .112 -i7. -i8 r;
Y.

~ 79 Lexington. MI 1994 Federa l: Mitigat ion 79.000 3.-+ 7.5 s 418.700 48
:,; 80 Lexing ton. M1 1996 Fed era l: Mit igat ion 48. 23

La ke Michi gan

81 Kewaunee. WI 1992 Federal : Unknown :l7..500 48
82 Two Rivers , WI 1989 Fed er a l: Na viga t ion 49. 633 1.300 15229.860 19. n . -i8
83 Shcbovgan. WI 1985 Federa l: Navi ga t ion 12.026 2.5.50 $94.060 19.47.48
8-i Sheboyga n. WI 1987 Federa l: Navigat ion 2-i.303 3.0iiO $17.5.968 19. -i7. -i8
8;; Sheboyga n. WI 1991 Fed era l: Na vigat ion 46.ii57 700 $2 19.586 -i7. -i8
86 Milwa ukee . WI Loca l/Private 833 24. 17
87 Milwaukee Co.. WI Loca l/Privat e 2 Hl 2-i. 17
88 Racine. WI 1985 Fed eral : Unknown 1.2-i6 -i8
8() Racine. WI 1986 Federa l: Un known 2.000 48

90 Ill in ois Beach Sta te Par k . Zion . II. 1984 Sta te /Loca l 90 .000 1.000 1535.000 20
9 1 Il linois Beach St a te Pa rk . Zion . IL 198,;-1995 Sta te/Loca l 202.000 28
92 Ill inois Beac h Sta te Pa rk. Zion . II. 1995 Sta te/Local 44.000 28
9:l Wa ukega n. II. 1984- 1985 Feder al : Unknown 81.000 7
9-i Wa ukegan . IL 1985 Fede ra l: Unk nown 26.1 80 S139.9 15 19. 7
95 Wa ukegan. II. 1988 Fed eral : Unk nown 100.996 $.52.5. 110 19. 47 .7
96 Wa ukegan . II. 1990 Fede ra l: Unknown -i9.5 13 7 I

~
:,;
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Table 1 Continn ed .

Volu me Len gth Cost
# Beach Locati on Dat e Fund ing Type ICU . yards : I fect i 1$1 References

97 Wa uk ega n. II. 1991 Fede ra l: Un kn own 79.482 7
98 Wa ukega n.IL 1993 Feder al : Unknown 66.597 7
99 Wa ukega n. II. 1994 Feder a l: Unknown 44.879 7

100 Lak e Forest. IL 1986-1 987 Loca l/Priva te $9.000.000 24. I. 7
101 Evan ston . II. 1970 Federa l: Storm a nd Ero sion 125,000 $801,802 32
102 Evan sto n. IL 1979 Federal: Storm and Erosion $568 ,127 32, 33
103 Evan ston. II. 1986 Local/Pri va te 2,000 14
104 Eva nston. IL 1987 Loca l/Pr ivat e 5.000 14
105 Eva nston. II. 1988 Loca llP riva te 5,500 ] 4

106 Eva nston. IL 1991 Loca l/Pr iva te 7,260 14
107 Evan st on . II. 1994 Loca l/Priva te 7.120 14
108 Eva nston. II. 1995 Loca l/Pri vat e 8.040 14
109 Evan st on . IL 1996 Local/Pri vat e 8.000 14

~
110 Chicago 1961 Unknown 193.000 4

c 111 Chicago 1962 Federal : Un known 400 .000 4
112 Chicago 1964 Local/P riva te 5.300 4-
11:3 Chicago 1987 Unkno wn 13.140 4

~ 114 Burns SB Hbr 1985 Federa l: Nav igati on 126.000 $377.025 19.46

~
115 Burns SB Hbr 1986 Federa l: Navigat ion 5.000 46
116 Burns SB Hbr 1986 Federal: Navigat ion 4.000 46

~

~ 117 Burns SB Hbr 1987 Federa l: Naviga t ion 126.400 46 0::

~ 118 Ogden Dun es. IN 1986 Local/Pri vate 125,000 46 -s
~ .

2 119 Ogden Dun es. I;-.i 1989 Loca l/Private 211.0 00 46 :J

?"" 120 Ogden Dun es. IN 1992 Loca l/P rivate 134.500 46 -
~ 121 Mr . Baldy. Michi gan Cit y. I:\" Feder al : Stor m and Ero sion "1974 226.000 45 :--

122 Mt . Ba ldy. Mich igan City . IN 1982 Federal : Storm and Erosion 80.000 3.065 $1.500.000 45 , 35
~:..., 123 Mt. Ba ldy. Michigan City. IN 1996 Federa l: Storm a nd Ero sion 35.000 10.600 12. 44

"f 124 Mt. Ba ldy. Michigan City. IN 1996 Federal : Storm and Erosion 60.000 10.600 12.44

r: 125 Michiga n Cit y. IN 1986 Federa l: Na vigation 68.044 19

is:
126 Michigan City . IN 1990 Fe dera l: Na viga tio n 3.000 47

§ 127 New Buffalo. MI 1974 Federa l: Navigation 250,000 30,2 1
128 New Buffa lo. MI 1979 Fede ral : Un know n 6,100 48
129 New Buffal o. MI 1980 Federa l: Un know n 163,333 1.000 48
130 :\"ew Buffa lo. :\11 1980 Federal: Un known 15.700 48
131 New Buffa lo. :viI 1980-1981 Federal : Unknown '? 1,500 48. 30. 21
132 New Buffa lo. MI 1983 Fed er al: Na viga tion 22.628 1.500 $76.015 47. 48
133 New Buffa lo. 1\11 1985 Feder a l: Unknown 130 ,658 1,300 $682 ,187 48
134 New Bu ffa lo. :VII 1985 Federal: Nav igat ion 9.795 200 $60 .990 19. 47. 48
135 New Buffa lo. :VII 1988 Federal : Navigation 10.136 1.500 $83.194 19.47,48
136 New Buffalo. MI 1988 Federal: Un known 31,492 1.500 $125.300 47
137 New Buffa lo. MI 1990 Federal : Nav igat ion 14,920 1,500 $71.760 47. 48
138 New Buffal o. MI 1991 Federa l: Un known 53.538 1.500 $271.404 47
139 Xew Buffal o. MI 1992 Federa l: Nav igat ion 11,931 1,500 $73,203 47, 48
140 New Buffa lo. MI 1994 Federa l: Navigat ion 60,401 1,500 $283 ,335 47. 48
141 New Buffa lo. MI 1995 Feder al : Unknow n 95,000 1,500 $95 ,000 48
142 Sai ot .Ioscph, MI 1971 Fed era l: Unknown 21.275 48, 28
143 Saint .Ioscph, MI 1972 Federal : Unknown 43,060 48, 28
144 Sai nt J oseph . !\1I 1973 Federa l: Un known 7,966 48, 28
145 Sai nt .Ioseph. MI 1974 Federa l: Un know n 25,624 48. 28



Tah le I. Cont inued.

Volume Lengt h Cost
Beach Location Dale Funding Type leu. yards ' ' feet ' 'S, References

146 Saint J oseph, MI 1975 ~'ed era l : Unknown 50,815 48, 28
147 Sa int Jo seph. MI 1976 Feder a l: Mitigat ion 278 .000 48, 30,53.51
148 Sa int Jo seph . MI 1976 Feder al: Mitiga t ion 94,185 48. 28, 22
149 Sain t Jo sep h. MI 1977 Federa l: Mit igat ion 161,996 48 , 28
150 Sa int J oseph, M1 1978 Feder a l: Mitigation 89.49 3 48. 28
151 Sai nt Jo seph , MI 1979 Feder al: Mit igat ion 110.835 48, 28
152 Sa int J oseph . MI 1980 Feder al : Mitiga t ion 92.990 18, 48. 28
153 Sai nt J oseph , M1 1980- 1981 Feder al: Mit igat ion 65,826 $262 ,083 18, 48, 28
154 Sai nt J oseph . MI 1982 Feder al : Mit iga t ion 117,589 48, 28
155 Sai nt J oseph . MI 1983 Federa l: Mit iga t ion 22 1,513 48. 28
156 Sai nt J oseph. MI 1984 Feder a l: Mit igation 100,000 18, 48.47. 28
157 Sai nt Jo sep h. MI 1985 Federal : Mitigat ion 37.701 3,400 $209,404 19, 48. 47. 30. 28
158 Sai nt J oseph. M1 1986 Feder al : Mitigat ion 14,533 3.400 $101,004 19, 48.47 . 28
159 Sain t Jo sep h, M1 1986 Feder a l: Mitiga t ion 172,033 3.400 $529,801 48, 28

C 160 Saint J osep h. ~1I 1987 Federa l: Mit iga t ion 3,320 1,000 $36.636 48, 28
-e 161 Sai nt Jo seph , ~1I 1987 Federa l: Mit igati on 67,500 2.400 $280,260 48, 28 ::x::
~ 162 Sa int Jo sep h, ~1 1 1988 Federa l: Mitigat ion 43,725 $291.446 19. 48.47 g

"-, 163 Sai nt Jo seph, MI 1988 Federa l: Mit iga tion 67.500 2,000 $255 ,1,,0 48. 28 :r-
"': 164 Sain t ,Joseph, M1 1989 Federal : Mit iga tion 18,745 2,700 $ 147.425 19.48.47. 28 ~:i. 16" Saint J oseph . MI 1990 Federa l: Mit iga tion ,,8 .314 2,700 $3 17.066 48.47.28::;

166 Sa int -Ioscp h, MI 1991 Federa l: Mitiga t ion 52.,,13 $278.153 48, 47.28
i '
:r-

..- 167 Sa int J oseph . MI 1991 Federal: Mit igation 83,383 2,800 $424,505 48. 27
::l

'" r.'f.

2 168 Sa int Jo seph . MI 1992 Federa l: Mit igati on 33,644 2,700 $123.333 48. 47.28 ;:'.
ri 169 Sa int -Ioseph. MI 1993 Federa l: Mit igat ion 2.360 2,700 $13,185 48. 47. 28 ::l
?"

s: 170 Sai nt Jo sep h, ~1 1 1993 Federal: Miti gat ion 60.02 " 1.300 $284.522 48. 28. 10 g-
171 Saint -Josep h , ~1 1 1994 Federa l: Mit iga t ion 31.469 $439 .744 48. 47.10. 11 Cl
172 Sa int Jo seph . MI 1995 Federa l: Mitigat ion 33,335 2.500 $18". 007 48.47

..,
;':1 '"

173 Sai nt J oseph. MI 199" Federa l: Mitiga t ion 63.3,, 5 1.300 $308,186 48 e
~ 174 Saint Jo seph, MI 1996 Feder a l: Mit igat ion 47 r

~:- 175 Sou th Haven, MI 1971 Federa l: Unknown 4,844 48 '"'f.
'" 176 South Haven, MI 1972 Federa l: Un known 16,196 48
'"'" 177 South Haven, MI 1973 Federa l: Unknown 39.379 48

178 South Haven , MI 1974 Feder al : Unknown 17.219 48
179 Sou th Haven. Ml 197" Federa l: Unknown 9,787 48
180 South Haven. M1 1976 Federal : Unknow n 10,716 48
18 1 South Haven . MI 1976 Federal: Mitigat ion 250 ,000 3,,,00 48
182 South Haven. MI 1977 Federa l: Mit igat ion 200,000 30, 52
183 South Haven , MI 1981 Federa l: Mitigat ion 79,888 48, 30
184 Sou th Haven. MI 198" Federa l: Mitigat ion 114,969 5,800 $666,900 48
185 Sou th Haven. MI 1994 Federa l: Mit igat ion 22,247 ",800 $121,684 48, 47
186 Sout h Haven. MI 1994 Feder al : Mit iga t ion 60,000 2,200 $378.000 48
187 Su aga tuck. MI 198" Feder a l: Navigation 19.880 $107,432 19, 48. 47
188 Suaga tuck, MI 1989- 1990 Federa l: Nav iga tion .) 2,500 $50.652 19,48,47
189 Suaga tuck , M1 1993 Federa l: Naviga t ion 11,461 2,300 $47,978 48, 47
190 Holland , M1 1972 Federal: Unknown 24.291 48
191 Holla nd, M1 1973 Federal: Unknown 30,6,,9 48
192 Holland. M1 1974 Feder al : Unknown 74,42 5 48
193 Holland , MI HI75 Feder al : Unknown 84.007 48
194 Holland, MI 1976 Federal : Unkn own 34,304 48
19ii Holland. MI 1977 Federal : Mit igat ion 24.050 48 ~
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196 Hollan d. :\11 1978 Fed er a l: Mit igat ion 160.000 48
197 Holland . MI 1978 Fed eral: Mit igat ion 38 .609 48
198 Holland . ;\11 1979 Fed er a l: Mitigat ion 30 .028 48
199 Holla nd.:\11 1980 Fed eral: Mitigat ion 4:3.:367 3.800 S72.17 :3 48
:WO Holla nd. :\11 1981 Federal: Mit igat ion 16.62 4 48
201 Holla nd . ;\11 1982 Fed era l: Mit igat ion 35. 104 48
202 Holla nd . :\II 1983 Fed er al : :\Iit iga t ion 48.634 S167.926 18. 48

20:3 Holla nd. 1\ 11 1985 Fed er al : Mit igat ion 42.695 S278.9:37 19.48. 47
204 Hollan d. :\11 1985 Fed eral : Mit igat ion ]00 .658 :3.:300 $449.000 19. 48. 47
205 Hollan d . :\11 1986 Fed era l: Mitigat ion :35.099 1.300 $26 1.488 19. 48.47
206 Holland . :\11 1986 Fed eral : Mi tiga tion 100,833 :3.200 $548. 130 48

207 Holla nd . :\11 1987 Fed era l: Mit igat ion 19.046 3.300 S139.185 19.48.4

20b Holla nd . :\11 1988 Fed er a l: Miti gat ion 24.708 :3.300 S177.8 02 19.48.4

209 Holla nd . :\ll 1989 Fed eral : Mit igat ion 16.26:3 :3.:300 S86.970 19.48. 4
2 10 Holla nd. :'Ill 1990 Fed era l: :'Iliti ga t ion 20 .777 $96.224 48.47

2 11 ll olla nd .:'Ill 199 1 Fed er al: Mit iga tion 20 .738 3.:WO S98. 767 48. 47

- 212 Holla nd. :'Ill 1992 Fed er al : Mit igat ion 28 .120 :3.300 SI 40.69:3 48.47
2 1:3 Holla nd. :\ll 1993 Fed eral : Mit iga t ion 26.7:32 1.200 S88. 712 48.47

214 Holla nd. :\II 1994 Fed e ral : Mit.iga tion 17.849 :3 .:300 S110.8 57 48.47

~
21.'; Holland . :\11 1995 Fed er a l: :\l it igat ion 18.367 1.000 $93. :380 48.47
2 16 Holland . :\11 1996 Fed e ra l: Mit igati on 47
217 Grand Ha ven. :'Ill 1973 Fed era l: Unk nown 29 .391 48

~

; 21b Gr and Ha ven . :\11 1974 Fed er a l: Unknown 42.014 48

~
219 Gran d Ha ven, :\11 1975 Fed eral : Un known :11.429 48
220 Grand Ha ven . :\11 1976 Fed eral: Unknown :38 ,9:36 48 I ""

"~ 22 1 G rand Ha ven. :\11 1978 Fed er a l: Unknown 34.436 48 -
222 Grand Ha ven . :\11 1979 Fed er al : Miu ga tion 41.4:37 48, 49

;.: ' 22:3 Grand Ha ven. :\11 l fl79 Federal : Mit iga tion :30.700 48.49

"f 224 Grand Ha ven . :\1! 1980 Federa l: Miti gat ion 17.084 48. 49

r: 22:) Grand Haven. :\11 1980 Federal : Mit igat ion 10.962 18. 48. 49

226 Grand Ha ven . :\ll 1981 Fed er a l: Mit igat ion 1:3.440 48. 49

- 227 Gra nd Ha ve n. :\11 1982 Federal : Mit igat ion 20,28 0 S90 .:324 48. 49

228 Grand Ha ven . :\11 198:3 Fed era l: Mit igat ion 24.720 48. 49

229 Grand Haven . :\ll 1983- 1984 Fed era l: :\Iit iga t ion 25.442 S13:).479 18. 47.48

2:30 Grand Ha ven . "-ll 1985 Fed er a l: Mit igat ion 49.640 :\.5 00 $382.258 19. 47.48

2:11 Grand Ha ven, Ml 1986 Fed era l: Mit igat ion 12.710 1.500 $5 1.860 48

2:32 Grand Ha ven , :\11 1986 Fed era l: Mit igati on :3:3 ,564 2.250 S:3 18.32 5 48.47

23:3 Grand Ha ve n, :'III 1986 Fed era l: Mitigat ion 154.165 19.750 $936.325 48

2:14 Grand Ha ven . :\11 1987 Fed era l: Mit iga t ion 22.442 5.300 S2 17.8:17 19. 48. 47
2:\:) Grand Ha ven . :\11 1988 Fed era l: :'Ilit iga t ion 22.636 1.500 S I96 .852 19.48.47

2:\6 Grand Ha ven . :\ll 1989 Federa l: Mit igat ion 15.359 1.500 $ 146.762 19. 48.47

23 7 Grand Ha ven. Ml 1990 Federal : Mit iga t ion 16.221 1.000 SI 1.'i.7();3 48.47

238 G ra nd Ha ven . MI 199 1 Fed er a l: Mit igat ion 23.3 00 1.000 S207.665 48. 47

239 Grand Haven . Ml 1992 Fed e ra l: Mit iga t ion 57.0 18 2.000 S3:)5.4 1O 48.47

240 G ra nd Ha ven . :\11 1993 Fed era l: Miti gat ion 19.021 1.500 $110.675 48.47

24 1 Grand Haven. :\11 1994 Fed era l: Mitigat ion 21.2 12 2.500 S158.25 8 48.47

242 Grand Have n, Ml 199:) Federa l: Mitigat ion 23.8:)8 1.500 $ 135.6 12 48.47
24:3 Gr a nd Ha ven. :\II 1996 Fed eral : Mit igat ion 47

244 .\ Iu sh'gon . :\11 197:3 Fede ral : Un kno wn 8.288 48
245 :\Iusk egon . :\Il 1974 Fed era l: Unknown :3L i60 48
246 Musk egon . MI 1~17:) Fede ra l: Unknown (;:).626 48
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247 Muskegon, MI 1976 Feder a l: Unknown 43,902 48
248 Muskegon. MI 1977 Fede ra l: Unknow n 48,789 48
249 Muskegon, "-II 1978 Federa l: Mit igat ion 34.8 17 48
250 Muskegon. MI 1979 Federal : Mit igat ion 36.487 48
251 Muskegon, MI 1980 Federa l: Mit igat ion 28.636 48
252 Muskegon. MI 1982 Feder al : Mit igat ion 58.450 S166.084 48
253 Muskegon, 1\11 1984 Federa l: Mit igat ion 50,511 S163.055 48. 47
254 Muskegon, MI 1986 Federa l: Mit iga tion 325. 534 16.700 S1.489.536 48,2. 15
255 Muskegon, ;\11 1988 Federa l: Mit iga t ion 53, 774 3,000 S306,93 1 19. 48. 47
256 Muskegon, :VII 1989 Federa l: Mitiga t ion 75,833 6.500 $285 .316 48
257 Muskegon, MI 1991 Federa l: Mit iga tion 85,107 1.800 $3 19.089 48.47
258 Muskegon, MI 1993 Federa l: Mit iga t ion 93.5 73 4.000 $633.280 48,47
259 Muskegon, MI 1994 Feder al : Miti ga tion 89.000 4.500 S454.230 48

~
260 Muskegon. MI 1996 Federa l: Mit igat ion 47

~ 26 1 White Lak e. MI 1973 Feder a l: Unknown 7,93 1 48

" 262 White Lake, MI 1974 Feder a l: Unkno wn 28.242 48=..
263 White Lak e. MI 1975 Federal: Unknown 25.112 48.....,
264 Whit e Lak e, MI 1976 Federal : Unknown 13,667 48 -

r:-::
~c 265 Whit e Lak e, MI 1982 Federa l: Mit igati on 38,000 $12 1.000 48'"if,

2- 266 White Lak e, ;\11 1985 Feder a l: Mit igat ion 38.000 7,200 $222.300 19. 48, 47 ;
;:0 267 White Lak e, "-II 1986 Federal : Mit igat ion 80,916 11.000 S36 1.000 48
co

268 White Lake, MI 1991 Federal : Mit iga t ion 38.000 $ 117.596 '0
if, 1,300 48. 47co ;::.
~ 269 Whit e Lake , 1\11 1995 Feder a l: Mit iga t ion 33.840 3,900 48. 47
" -;r 270 Pen twater, MI 1980 Unknown 2J.l29 S72.855 18
< 271 Pen twat er. ;\11 1981 Unkno wn 23,088 S57.546 18
£.

272 Pentwat er , MI 1982 Unknown 14,004 $49,788 18

I.cr' 273 Pen twat er . MI 1983 Feder a l: Navigat ion 21.300 2,500 $58 .333 18.48. 47 '"~
~ 274 Pent wa ter , MI 1984 Feder al : Nav iga t ion 20,166 2.500 $60.066 18, 48. 47

:- 275 Pent water . MI 1985 Federa l: Navigat ion 11.242 2.500 S90,230 19. 48, 47 ,,-
'0- 276 Pentwater , MI 1986 Feder a l: Na vigat ion 23,098 2.500 $74,536 19. 48 if,

(0

277 Pentwat er , MI 1987 Feder a l: Naviga tion 20,784 2,500 $85.45 1 19. 48<C
<C

278 Pen twat er , MI 1988 Feder a l: Na vigat ion 16.124 2.500 $70,643 19, 48, 47
279 Pent wat e r, MI 1989 Federal : Naviga tion 19.100 2,500 $ 105,727 19,48,47
280 Pentwat er , MI 1990 Feder a l: Naviga tion 14,209 2.500 $73,651 48. 47
28 1 Pentwat er , MI 1991 Federa l: Naviga tion 23.204 2.500 $95 .428 48. 47
282 Pentwat er , MI 1992 Feder al: Navi ga tion 24,000 2,500 $82,018 48, 47
283 Pentw at er , MI 1993 Feder al : Naviga t ion 7.941 1,700 $46,611 48. 47
284 Pentwater, MI 1994 Fede ral : Navigat ion 11,062 2.500 $63,582 48. 47
285 Pentwat er , MI 1995 Feder al: Nav iga tion 15.406 2.500 $74.862 48. 47
286 Pentwat er , MI 1996 Feder al : Naviga tion 47
287 Ludington, MI 1973 Feder al : Unknown 20.781 48
288 Ludingto n, MI 1974 Feder al : Unknown 41,654 48
289 Ludington, MI 1975 Feder a l: Unknown 40,529 48
290 Ludi ngton, MI 1976 Feder al : Unknow n 9.282 48
291 Ludington, MI 1977 Feder a l: Mitigation 30.448 48
292 Ludi ngton, MI 1978 Feder al: Mitiga tion 736,357 48
293 Lud ington, MI 1983 Feder a l: Mit iga tion 24,670 48
294 Lud ington, MI 1984 Federal : Mit igat ion 43,825 $157,725 18.48,47
295 Ludington, MI 1985 Feder a l: Mit iga t ion 175,648 4.000 $769.334 19.48.47

""
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2% Lud ingt on , MI 1989 Federa l: Mit igation 60,5 12 $3 69,790 48 . 47

29 7 Ludingt on . MI 1991 Fed er al : Mit igation 78,070 3 ,500 $494,87 1 48,47

298 Lud in gton . MI 1993 Fed er a l: Mit igat ion 38,5 05 3.500 $215,13 1 48,47

299 Lu di ngton , MI 1995 Fed eral : Mit igation 29.085 2.90 0 $ 179,568 48.47

300 Manistee, MI 1974 Federa l: Unknown 23,926 48

30 1 Manistee. MI 1975 Fed era l: Unknown 2,317 48

:l02 Man istee. MI 1976 Fed eral : Unknown 2:l,970 48

:l0:l Man istee. MI 1977 Fed eral : Unknown 32,977 48

:l04 Man is tee. :VII 1978 Fed eral : Unknown 24,558 48

:l05 Man ist ee. :V11 1979 Fed era l: Unknown 3 1,576 48

:l06 Man ist ee, M I 1980 Federa l: Unknow n 3.720 48

307 Man ist ee. NIl 1982 Fed eral : Un known 6.587 48

308 Man ist ee, M I 1984 Fed eral : Navigat ion 26,000 $93 .750 18 , 48, 47

:309 Ma nist ee. MI 1986 Fed eral : Na viga tion 32 ,506 500 $ 168,278 2, 48, 47
:::- 3 10 Man ist ee. :VII 1989 Federal: Na viga ti on 66 ,748 1.000 $256,389 2,48. 47

" :111 Man ist ee . :VII 199 2 Federa l: Nav iga tio n 84,003 2,000 $249,122 48.47

3 12 Ma n ist ee. :VI I 1993 Fed eral : Na viga tion 4,4 20 2.000 $30 ,31 1 48 , 47

:313 Manist ee . :V1l 1994 Fed eral: Na viga tio n 34,705 $88,7051'?' 48 . 47

3 14 Por tage La ke, MI 1980 Unknown 9,280 $40 ,5 12 18

~ 3 15 Por tage Lak e. MI 198 1 Unknown 8.780 $49,4 75 18

:1l6 Portage Lak e. ;\11 1989 Fed eral : Na vigat ion 26 ,564 3,000 $109,662 I. 48. 47 0
;;:; .n 7 Por tage Lak e. :\11 1993 Federal : Nav igation 3.000 $1 51 ,555 oir: 28.695 48 , 47
-r: ..,
§ :Jl 8 Arcad ia . 1\11 1980 Fed eral: Na vigat ion 10.876 $39 ,496 18 s:

::l
,; :319 Arcad ia . MI 198 1 Fed eral : Na viga tion 11,853 $44,4 94 18 ~=-

~
32 0 Arcad ia . MI 1982 Fed eral : Na vigat ion 11,700 $29 ,608 18 ~
32 1 Arca d ia . MI 1983 Fed eral : Na vigat ion 7.920 800 $26 .29 7 48 . 47

.:;, :322 Ar cadia . MI 1984 Fed eral : Na vigation 18,690 800 $33 ,323 18,48,47

~
:323 Arcad ia . MI 1985 Federa l: Na viga t ion 6,919 800 $43 ,73 0 19 , 48 . 4

32 4 Arcad ia . MI 1986 Fed eral : Na vigation 7,102 500 $43 ,730 19 , 48
:- :125 Arcadi a . MI 1987 Federa l: Naviga tion 11,572 800 $47.577 19,48
'!O :326 Arcadia . MI 1988 Fed eral : Nav iga ti on 6,573 2.800 $28 ,814 19. 48. 47
'!O
'!O :327 Arcad ia . MI 1989 Fede ral : Naviga t ion 5,224 700 $28, 9 18 19 , 48, 47

:l28 Ar ca dia . MI 1990 Federal : Na viga tio n 2,414 700 $ 12,500 48, 47

:l29 Arca dia . MI 199 1 Fed er a l: Na viga tion 2,888 2,500 $ 11,87 7 48,47

3:30 Arcadi a , MI 1992 Fed er a l: Na viga t ion :3,70:3 700 $ 12,655 48 , 47

:3:J1 Arca dia . M1 199:3 Fed er a l: Nav iga tion 4.:384 400 $29,126 48,47

:3:32 Arcadia . MI 1994 Federa l: Naviga t ion 3.500 700 $43 ,742 48,47

3:3:3 Arca dia . MI 1995 Fed er a l: Naviga t ion :3.896 1.000 $24.77 6 48 , 47

:3:34 Arcadi a . MI 1996 Fe de ral: Navi ga ti on 47

3:35 F ra nkfort . :\11 1972 Fed er al: Nav iga t ion 2:3,1:32 48

:3:36 Fr ankfor t . :V11 197:3 Fed eral : Naviga t ion 42,:357 48

:337 Fra nkfort. MI 1974 Federa l: Nav igation :30.22 7 48
:3:38 Fran kfort . :\11 1975 Fed er al : Na viga t ion 20,718 48

:3:39 Fr ankfor t . M1 1977 Feder al : Navi gation 6.55 2 48

:340 Fr ankfort . NIl 1978 Fed er a l: Na vigation 24.26:3 48

:14 1 Fra nkfort . 1\11 1979 Fed er al : Na viga ti on 24,190 48
:142 Fra nkfort , MI 199:3 Federal : Na vigat ion 11.66 5 1,500 $47,519 48, 47

:34:3 Fran kfort . MI 1994 Fe de ra l: Na viga tio n 24,777 1,500 $ 125 ,550 48, 47

:144 Leland . 1\1 1 1980 Fed eral Uns pecified 14,654 $52 ,995 18
:145 Leland . M I 198 1 Fed era l: Unknow n 1:3,458 $46,609 18
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:346 Lela nd, MI 19132 Federal: Unknown 19,099 $47,457 18
347 Leland . MI 1983 Federal: Navi gation 12,686 2,500 $68, 559 18,48,47
348 Leland . MI 1984 Feder al : Navigati on 12,836 2,500 $58 ,000 18,48,47
349 Leland. MI 1985 Fede ra l: Naviga tion 15,384 1,700 $48,966 19,48,47
350 Leland , :\II 1986 Federal : Naviga t ion 24,88 1 1,700 $90,063 19, 48, 47
:35 1 Leland , MI 1987 Feder a l: Naviga t ion 16,630 1,700 $68,3 73 19, 48, 47
352 Leland . ~II 1988 Fede ra l: Navigation 16,680 1,700 $100,601 19, 48, 47
353 Leland , :VII 1989 Federal: Navigat ion 16,471 1,700 $90,876 19,48,47
354 Leland , MI 1990 Feder al: Navigati on 17,358 1,700 $89 ,866 48, 47
355 Leland , :V1l 1991 Federal : Navigation 18,849 1.700 $77 ,518 48, 47
356 Leland , MI 1992 Feder a l: Navigation 19,409 1,700 $66,329 48, 47
357 Leland , MI 1993 Federal : Navigat ion 9,786 700 $55,291 48,47
358 Leland , :\11 1994 Federa l: Nav iga tion 9,441 1,700 $44,824 48, 47
359 Lelan d, MI 1995 Feder al : Naviga tion 13,803 1,700 $67,074 48,47

>:- 360 Leland , :\11 1996 Feder al : Nav iga t ion 47
§

Lak e Ontario:i ::c
2... "361 Haml in Beach Sta te Park. J\'Y 1974-1 975 Federal: Sto rm and Ero sion 317,000 4,250 $1,177,800 42, 37, 31 ",.,...., 362 Irondequ oit . NY 1988 Federa l: Unknown 47 ::r-

363 Irondcquoit. :-\Y 1993 Feder al : Unknown 11,142 $105,294 47 ?

~ "Lak e Superior
-r
i '

;J;) 364 Duluth 1975 Feder a l: Navigat ion 313 ,400 48 5
" "'f.

365 Duluth 1983 Federal : Na viga tion 48 ~"".., :366 Duluth 1984-1985 Unknown 24,344 $ 161,366 18 :l,.,
.::r- 367 Duluth 1996 Fede ra l: Navigati on 47 ::r-
f 368 Superior. WI 1990 Feder al : Navigation 45,303 2,600 $501,178 48, 47 "o

369 Port Wing Hbr , WI 1993 Feder a l: Naviga tion 20,457 800 $77,121 48,47 -t

".:;1 370 Corn ucopia Hbr, WI 1992 Feder a l: Navig a tion 7,848 300 $36,948 48, 47 ;:.
Z 37 1 Black River . Ml 1988 Feder a l: Unknown 8,140 800 $52 ,513 19, 48? ";-" 372 Black River . MI 1992 Federa l: Navigat ion 8,600 800 $33 ,423 48, 47 "'""37:) Black River 1995 Feder al : Unknown 5,208 800 $43,090 48,4 '"coco :374 Onto nagon , MI 1981 Feder a l: Naviga t ion 109,114 $5 13,892 18co

375 Ontonagon , MI 1982 Federal : Navigati on 87,511 $353 ,938 18
:l76 Ontonagon, MI 1983 Feder a l: Navigation 25,807 $183,301 18, 47
:377 Ontonago n, MI 1984 Federal: Navigat ion 27,889 $134,122 18
378 Ontonagon , MI 1985 Federa l: Navigation 5 1,268 6,600 $291,454 19,48,47
379 Ontonagon , MI 1986 Feder al : Nav iga t ion 127,438 6,600 $474,039 19,48,47
380 Ontonagon, MI 1986 Feder a l: Nav iga tion 35,037 6,600 $ 144,900 48,47
38 1 Ontonagon, MI 1987 Fed era l: Nav iga t ion 54,101 7,392 $260,680 19, 48, 47
382 Ontonagon, M1 1988 Feder al: Nav iga tion 62,852 7,600 $237, 993 19,48.47
:383 Ontonagon, MI 1989 Federa l: Navigat ion 42,278 6,600 $270,490 19, 48, 47
384 Ontona gon 1990 Feder a l: Navigation 57,942 7,720 $363,973 48, 47
385 Ontonagon 199 1 Feder a l: Navigation 17,911 6,992 $ 136,401 48, 47
386 Ontonagon 1992 Federa l: Navigat ion 30,676 7,720 $207,066 48,47
387 Ontonagon 1993 Feder a l: Naviga tion 62,726 7,720 $2 16,258 48, 47
388 Ontonago n 1994 Feder a l: Nav iga tion 27,115 6,720 $277,230 48, 47
389 Ontonagon 1995 Federa l: Naviga t ion 27,025 6,720 $235, 025 48,47
390 Ontonagon 1996 Feder al : Naviga t ion 47
39 1 Lac LaRcHc Hbr , MI 1994 Feder a l: Navigation 5,005 $30,459 48,47
392 Gra nd Traver se, Ml 1980 Unknown 2,271 $4,53 1 18
393 Grand Traver se , Ml 1982 Feder al : Nav iga tion 9,072 1,500 48 I ""

'"
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e., 394 Gran d Traver se, MI HJ87 Federa l: Naviga tion 11.482 1,500 $59,216 19, 48
c

395 Grand Tr aver se, MI 1991 Federa l: Naviga t ion 8,791 1.000 $58 ,143 48, 47"-r
" 396 Gra nd Traverse, 1\11 1995 Federal : Navigat ion 9,248 1.600 $74,216 48. 47
=-
;:;, 397 Big Bay, 1\11 1980 Unknown 4.463 $ 19.55 1 18

c: 398 Big Bay, :\11 1987 Federa l: Naviga tion 23,898 1,700 $ 123,249 19,48,47
c 399 Big Bay , 1\11 1991 Federa l: Navigati on 9,786 1,700 $44,805 48. ,j7i
~ 400 Big Bay, 1\11 1995 Feder a l: Naviga tion 9,977 6,700 48.47
~ 401 Presqu e Isle , 1\11 1984 Feder al : Xav igati on 8.300 $85,827 18, 48,47 :;Cc

402 Littl e Lak e, 1\11 198 1 Federa l: Xaviga t ion 21.439 $ 104.411 18'F.

~ 403 Litt le Lak e. MI 1982 Federa l: Nuviga t ion 16,506 $7 1.177 18 '"~
:::l

:r 404 Litt le Lak e, 1\11 1983 Federal : Nav iga t ion 12.569 $94,947 18,47 -
2: 405 Litt le Lake, MI 1984 Federa l: Naviga tion 18,804 $ 109,;;62 18.4 7 "?.

406 Littl e Lak e, MI 1985 Federal : Navigat ion 38.368 1.800 $224.45 1 19. 48. 47

.'"' 407 Litt le Lak e, 1\11 1986 Federa l: Navigat ion 15,980 1.800 $130,69:3 19, ,18. 47

~ 408 Littl e Lak e, 1\11 1987 Federa l: Na vigat ion 26.45 1 2,000 $136,416 19. 48

:- 409 Littl e Lake, 1\11 1988 Federa l: Navigat ion 20,685 1,800 $ 105,67 1 19, 48, 47
410 Littl e Lak e, 1\11 1989 Federa l: Naviga t ion 19.812 1.800 888,210 19. 48. 47

'!l
'!l 411 Littl e Lake. 1\1 1 1990 Feder a l: Nav iga tion 24,402 1,800 $ 100.645 48.47
'!l

4 12 Lit tle Lake, 1\11 199 1 Fed eral : Nav igat ion 24.962 1.800 891. 82 1 48,47
413 Littl e Lake, MI 1992 Feder al : Navigat ion 15.895 1,300 866.9 41 48,47
414 Litt le Lake. !\II 1993 Feder al : Navigat ion 8,996 1.300 841,268 48.47
415 Littl e Lake, 1\11 1994 Federa l: Nav igat ion 12,596 874.086 48. .1/
416 Littl e Lak e, !\II 1995 Federal: Nav igat ion 8,097 1.300 48.47
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Th e increase in water qua lity of Lak e Michigan and Erie
have ma de the beaches here more attract ive for recreational
use, putting increased demands on existing public beaches.
Th ere may be an increase in dem and for more beaches and
to ma intain the ones that already exist. This, along with th e
"success" of pocket beach project s like the one in Lak e Forest,
Illinois , may lead to construction of more of th ese facilit ies,
or th e nourishment of more tradi tion al pocket beaches (such
as th ose in Chicago ). However , cons truction of a breakw ater
and beachfill is an expens ive und ertaking and out of th e pri ce
ran ge of most municipalities. Additi ona lly, th ese types of pro
jects often lead to downd rift eros ion as is occurring at Lak e
Forest , Ill inois. Th e continued constru ction of such projects

FUTURE OUTL OOK

te rce pte d by the navigationa l struc tures. Ideally, thi s amount
of sand is to be added an nua lly to th e beaches/littoral sys te m
downdrift of the interfering structures. However , due to bud 
get cons traints (appropria t ions from Congress) and other fac
tors, thi s is not usually th e case.

Th e sand for section 111 beach nourishment projects can
come from either harbor dr edging or it is trucked in from
near-by sa nd pits. Th e beaches constructed are te rmed feeder
beaches and are expected to be un stabl e and erode, furni sh 
ing sand to the littoral sys tem that was lost to the interferin g
stru ctures. In Michigan, the section 111 progr am has had
varied degrees of success in slowing erosio n - from failu re in
St . J oseph to success in Lexington. Failure in St. Jo seph oc
curred when the volum e of sa nd used in the creation offeeder
bea ches was not great enough to cover th e consolidat ed clays
th at are naturally found beneath th e layer of sa nd in the
southeastern portion of Lak e Michigan . When th e sa nd layer
is lost to erosion, th e clay materi al is exposed to weathering
and ero des at a rapid rate. Thi s has happ ened in Shoreham,
about 1 mile sout h (downdrift) of St. J oseph Harbor. In Lex
ington, however, th e beach has gro wn in width imm ediately
sout h of th e harbor.

Federal Storm and Erosion control nourishment projects in
th e Great lakes region tend to create small heavily protected
(through groins an d breakwaters) pocket beach es. In t hese
type of projects, most sa nd is expected to stay within the
beach unit a nd th e beach is designed and constructe d to
"work" with hard structures. Examples of such projects are
Forest Park in Lak e Forest, Illinois (1986) and Lak eview
Pa rk in Lorain, Ohio (1977). Th e hu ge (by Great Lak es stan
dards) 1992 project at Presqu e Isle State Park, Pennsylvania,
can be viewe d as gia nt -sized vers ion of th ese sma ller projects.
Th e 55 offshore detached breakwater s are causing more
downdrift (eas t) eros ion th an pr edicted in design documents,
and as a result nourishment requi remen ts are larger th an
anticipated.

Th e cumulative volume gra ph (Fig ure 3) for the Great
Lakes region shows that since th e 1960's, every decad e has
seen a greater total nourish ment volum e added to Great
Lak es bea ches th an its predecessor . Th e 1990's see m to con
t inue th is tre nd with 4.5 milli on cubic ya rds em placed by
mid-1996, which is already over half of the 8.8 million em
placed during the 1980's.

Federal Storm and Erosion
40 %

Unknown
2%

Fede ral MitIgation
30%

l oca l/P rivate
2 %

Federal" Emergency
0°10

Federal Nav igat ion
14 %

Stat e/Loca l
1%

Figure 2. Fu ndin g sources of Great Lak es nourish men t episodes ex
pressed as a percent of total sand volum e (1950- 1996).

total volume of both the East and Gul f Coas ts (see VALVERDE
and PILKEY, and TREMBANIS and PILKEY, in thi s iss ue ).

Th e distribu tion of fund ing sources for Great Lak es nour
ishment sources also differ s gr eatly from tha t of othe r coast
lin es. Of th e total nouri shment volume identified, 90% was
fund ed in part by federal dollars (see Figure 2). This is
amount of federal participation is approxima te ly 30% larger
than on all oth er coastli nes examined. Thi s greater prop or
t ion of federally funded project s is du e in part to th e large
number of feder al navi gation and feder al mit igation project s
in the regio n. Furth er explanation of the characterist ics of
Federal Navigation, Federal Mitigation projects follows be
low.

Navigation beaches a re constructe d by th e dumping of
dr edge spoil from navigational projects (mostly harbor main
ten an ce dr edging) on a nea rby beach or in th e ext reme near
shore area. In most cases beach disposal is chosen because it
is th e cheapes t mean s avai lable. There have been 135 federal
navigation episodes identified in th e Great Lak es. They ac
count for 32% of all nourishmen t episodes in the region. In
additio n to feder ally sponso red project s, some municipalities
(such as Evan ston , Illin ois and Ashtabula , Ohio ) also use
such a stra tegy for beach nouri shment, albeit on a sma lle r
scale, by placing the sa nd that is dredged from the municipal
sma ll boat harbor onto nearby municipal beaches.

Sim ila rly , there have been 124 federal mit igation episodes
identi fied in the Great Lak es, accounting for 30% of all nour
ish ment episodes ident ified. A mitigatio n project is undertak
en by the USACE whe n it is found that feder al navigational
structures (i.e. harbor jetties) are inte rrupti ng th e normal lit
toral dri ft of sa nd, robbin g downdrift beach es of sediment a nd
lead ing to increased erosio n rates. Th ese project s were ini 
tially funded by Sect ion 111 of th e Rivers and Ha rbors Act of
1968, and are referred to as section 111 projects Th ere are
10 federal section III pr oject s on the Great Lak es, all of
which are in Michigan . Most of th ese pr ojects starte d in th e
late 1970's , with St. J oseph bein g the first. As part of the
certificatio n pr ocess for a sec tion 111 project , th e USACE con
du cts surveys to det ermine jus t how mu ch sa nd is being in-
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Figure 3. Tota l volume of nourishment sand placed on Great Lakes coast lines per decade,

is ultimately decided by th e attitude of the United St ates
Congre ss. Und er current budget ary cons t raints, it is most
likely that such projects will be forgon e, a nd other methods
of erosion control such as traditional hard stabilization (r.e,

seawalls and groins) will be constru cted.
Dredge spoil disposal projects can also be expecte d to con

tinue, and possibly increase as spoil becomes cleaner and
states , aware of th e less delet eri ous effects of this disposal
method, ask th e USACE to dispose of materi al in thi s manner
(and in some case s ame nd th eir laws to require it ).

FURTHER INFORMATION

In order to facilitate greater use of th is database for re
search purposes, our records may be obtained eit he r by con
tacting th e authors directly or by access ing our web-site http:
//www.geo.duke/psds.htm. Th e authors gladly invite th e sub
mission of corrections and/or additions to the database.
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