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Compilation of Legislation 

An Act 

To provide for the establishment of  
the Indiana Dunes National Lakeshore,  

and for other purposes.  

Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That in order to preserve for the educational, 
inspirational, and recreational use of the public certain portions of the Indiana dunes and other areas 
of scenic, scientific, and historic interest and recreational value in the State of Indiana, the Secretary 
of the Interior is authorized to establish and administer the Indiana Dunes National Lakeshore 
(hereinafter referred to as the "lakeshore") in accordance with the provisions of this Act.  The 
lakeshore shall comprise the area within the boundaries delineated on a map identified as 
"'Boundary Map, Indiana Dunes National Lakeshore', dated October 1992, and numbered 626-
80,039-C" which map is on file and available for public inspection in the Office of the Director of 
the National Park Service, Department of the Interior. 

  Sec. 2. (a) Within the boundaries of the lakeshore the Secretary of the Interior (hereinafter referred 
to as the "Secretary") is authorized to acquire lands, waters, and other property, or any interest 
therein, by donation, purchase with donated or appropriated funds, exchange, or otherwise.  The 
Indiana Dunes State Park may be acquired only by donation of the State of Indiana, and the 
Secretary is hereby directed to negotiate with the State for the acquisition of said park.  In 
exercising his authority to acquire property by exchange for the purposes of this Act, the Secretary 
may accept title to non-Federal property located within the area described in section 1 of this Act 
and convey to the grantor of such property any federally owned property under the jurisdiction of 
the Secretary which he classifies as suitable for exchange or other disposal within the State of 
Indiana or Illinois.  Properties so exchanged shall be approximately equal in fair market value, as 
determined by the Secretary who may, in his discretion, base his determination on an independent 
appraisal obtained by him:  Provided, That the Secretary may accept cash from or pay cash to the 
grantor in such an exchange in order to equalize the values of the properties exchanged.  The 
Secretary is expressly authorized to acquire by donation, purchase with donated or appropriated 
funds, or exchange, lands or interests therein which are owned for school or educational purposes 
by a State or a political subdivision thereof. 
  (b) In exercising his authority to acquire property under subsection (a) of this section, the 
Secretary may enter into contracts requiring the expenditure, when appropriated, of funds 
authorized to be appropriated by section 9 of this Act, but the liability of the United States under 
any such contract shall be contingent on the appropriation of funds sufficient to fulfill the 
obligations thereby incurred. 

  Sec. 3.  As soon as practicable after the effective date of this Act and following the acquisition by 
the Secretary of an acreage within the boundaries of the area described in section 1 of this Act 
which in his opinion is efficiently administrable for the purposes of this Act, he shall establish the 
Indiana Dunes National Lakeshore by publication of notice thereof in the Federal Register.  By no 
later than October 1, 1977, the Secretary shall publish in the Federal Register a detailed description 
of the boundaries of the lakeshore and shall from time to time so publish any additional boundary 
changes as may occur.  Following such establishment and subject to the limitations and conditions 
prescribed in section 1 hereof, the Secretary may continue to acquire lands and interests in lands for 
the lakeshore. 
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  Sec. 4.  As used in this Act, the term 'improved property' means detached, one-family dwelling 
which meets each of the following and construction criteria: 

  (1) The construction of the dwelling began before the date (shown in the table contained in this 
section) corresponding to the appropriate map. 
  (2) The property is located within the boundaries delineated on the map described in such table 
which corresponds to such date. 
  (3) The property is not located within the boundaries of any other map referred to in such table 
which bears an earlier date. 

The term 'appropriate map', means a map identified as 'Boundary Map--Indiana Dunes National 
Lakeshore' (or 'A Proposed Indiana Dunes National Lakeshore' in the case of a dwelling the 
construction of which was begun before January 4, 1965) which is dated and numbered as 
provided in the following table.
    Property Within Boundaries of Map    Construction Began Before 

Dated October 1992, No. 626-80,039-C.......October 1, 1991 
Dated October 1986, No. 626-80,033-B.......February 1, 1986 
Dated December 1980, No. 626-91014.........January 1, 1981 
Dated September 1976, No. 626-91007........February 1, 1973 
Dated September 1966, No. LNPNE-1008-ID....January 4, 1965 

The term 'improved property' also includes the lands on which the dwelling is situated which meets 
both of the following criteria: 
  (A) The land is in the same ownership as the dwelling. 
  (B) The Secretary has designated the lands as reasonably necessary for the enjoyment of the 
dwelling for the sole purpose of noncommercial residential use. 

Such term also includes any structures accessory to the dwelling which are situated on the lands so 
designated.  The maps referred to  in this section shall be on file and available for public inspection 
in the Office of the Director of the National Park Service, Department of the Interior.  The Secretary 
shall designate the land  referred to in subparagraph (B).  The amount of land so designated shall in 
every case be not more than three acres in area, and in making such designation the Secretary shall 
take into account the manner of noncommercial residential use in which the dwelling and land have 
customarily been enjoyed:  Provided, That the Secretary may exclude from the land so designated 
any beach or waters, together with so much of the land adjoining such beach or waters, as he may 
deem necessary for public access thereto or public use thereof.  All rights of use and occupancy 
shall be subject to such terms and conditions as the Secretary deems appropriate to assure the use 
of such property in accordance with the purposes of this Act. 

  Sec. 5. (a) (1) Except for owners described in paragraph (2) and owners of improved property 
within the area on the map referred to in section 4, dated December 1980, and numbered 626-
91014, of this act as area II-B, any owner or owners of record of improved property may retain a 
right of use and occupancy of said improved property for noncommercial residential purposes for a 
term (A) ending on his or her death or the death of his or her spouse, whichever occurs last, or (B) 
for a fixed term not to extend beyond September 30, 2010, or such lesser term as the owner or 
owners may elect at the time of acquisition by the Secretary. 

In the case of improved property within the boundaries of the map dated December 1980 and 
numbered 626-91014 the retention of a retained right under clause numbered (A) shall only be 
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available to homeowners of record as of October 1, 1980, who have attained the age of majority as 
of that date and make a bona fide written offer not later than October 1, 1985, to sell to the 
Secretary.  Where any such owner retains a right of use and occupancy as herein provided, such 
right during its existence may be conveyed or leased for noncommercial residential purposes.  The 
Secretary shall pay to the owner the fair market value of the property on the date of such 
acquisition, less the fair market value on such date of the right retained by the owner. 

  (2)(A) In the case of property included within the boundaries of the lakeshore after 1980, any 
owner or owners of record of improved property may retain a right of use and occupancy for 
noncommercial residential purposes for a term ending at either of the following: 

(i) A fixed term not to extend beyond September 30, 2010, or such lesser fixed term 
as the owner or owners may elect at the time of acquisition. 
(ii) A term ending at the death of any owner or of a spouse of any owner, whichever 
occurs last. 

The owner shall elect the term to be reserved. 
  (B) The retention of rights under subparagraph (A) shall be available only to individuals who are 
homeowners of record as of July 1, 1986, who have attained the age of majority as of that date 
and who make a bona fide written offer not later than July 1, 1991, to sell to the Secretary. 

  (3)(A) In the case of improved property included within the boundaries of the lakeshore after 
October 1, 1991, that was not included within such boundaries on or before that date, an individual 
who is an owner of record of such property as of that date may retain a right of use and occupancy 
of such improved property for noncommercial residential purposes for a term ending at either of the 
following: 

(i) A fixed term not to extend beyond October 1, 2020, or such lesser fixed term as 
the owner may elect at the time of acquisition. 
(ii) A term ending at the death of the owner or the owner's spouse, whichever 
occurs later.   

The owner or owners shall elect the term to be reserved.  
  (B) Subparagraph (A) shall apply only to improved property owner by an individual who: 

(i) was an owner of record of the property as of October 1, 1991; 
(ii) had attained the age of majority as of that date; and 
(iii) made a bona fide written offer not later than October 1, 1997, to sell the 
property to the Secretary. 

  (b) Upon his determination that the property, or any portion thereof, has ceased to be used in 
accordance with the applicable terms and conditions, the Secretary may terminate a right of use and 
 occupancy.  Nonpayment of property taxes, validly assessed, on any retained right of use and 
occupancy shall also be grounds for termination of such right by the Secretary.  In the event the 
Secretary terminates a right of use and occupancy under this subsection he shall pay to the owners 
of the retained right so terminated an amount equal to the fair market value of the portion of said 
right which remained unexpired on the date of termination.   With respect to any right of use and 
occupancy in existence on the effective date of this sentence, standards for retention of such rights 
in effect at the time such rights were reserved shall constitute the terms and conditions referred to 
in section 4. 

  (c) With respect to improved properties acquired prior to the enactment of this subsection and 
upon which a valid existing right of use and occupancy has been reserved for a term of not more 
than twenty years, the Secretary may, in his discretion, extend the term of such retained right for a 
period of not more than nine years upon receipt of payment prior to September 30, 1983, from the 
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holder of the retained right.  The amount of such payment shall be equivalent to the amount 
discounted from the purchase price paid by the Secretary for the identical period of time under the 
terms of the original sale adjusted by a general index adopted by the Secretary reflecting overall 
value trends within Indiana Dunes National Lakeshore between the time of the original sale and the 
time of the retained right of extension offered by this subsection. 

  Sec. 6. (a) In the administration of the lakeshore the Secretary may utilize such statutory 
authorities relating to areas of the national park system and such statutory authority otherwise 
available to him for the conservation and management of natural resources as he deems appropriate 
to carry out the purposes of this Act. 

  (b) In order that the lakeshore shall be permanently preserved in its present state, no development 
or plan for the convenience of visitors shall be undertaken therein which would be incompatible with 
the preservation of the unique flora and fauna or the physiographic conditions now prevailing or with 
the preservation of such historic sites and structures as the Secretary may designate: Provided, That 
the Secretary may provide for the public enjoyment and understanding of the unique natural, 
historic, and scientific features within the lakeshore by establishing such trails, observation points, 
and exhibits and providing such services as he may deem desirable for such public enjoyment and 
understanding: Provided further, That the Secretary may develop for appropriate public uses such 
portions of the lakeshore as he deems especially adaptable for such uses. 

  Sec. 7. (a) There is hereby established an Indiana Dunes National Lakeshore Advisory Commission. 
 Said Commission shall terminate on September 30, 1985. 
  (b) The Commission shall be composed of thirteen members each appointed for a term of two 
years by the Secretary, as follows:  
(1) one member who is a year-round resident of Porter County to be appointed from 
recommendations made by the commissioners of such county; (2) one member who is a year-round 
resident of the town of Beverly Shores to be appointed from the recommendations made by the 
board of such town; (3) one member who is a year-round resident of the towns of Porter, Dune 
Acres, Pines, Chesterton, Ogden Dunes, or the village of Tremont, such member to be appointed 
from recommendations made by the boards of trustees or the trustee of the affected town or 
township; (4) two members who are year-round residents of the city of Michigan City to be 
appointed from recommendations made by such city; (5) two members to be appointed from 
recommendations made by the Governor of the State of Indiana; 
(6) one member to be designated by the Secretary; (7) two members who are year-round residents 
of the city of Gary to be appointed from recommendations made by the mayor of such city; (8) one 
member to be appointed from recommendations made by a regional planning agency established 
under the authority of the laws of the State of Indiana and composed of representatives of local and 
county governments in northwestern Indiana; (9) one member who is a year-round resident of the 
city of Portage to be appointed from recommendations made by the mayor of such city; and (10) 
one member who holds a reservation of use and occupancy and is a year-round resident within the 
lakeshore to be designated by the Secretary. 
  (c) The Secretary shall designate one member to be Chairman.  Any vacancy in the Commission 
shall be filled in the same manner in which the original appointment was made. 
  (d) A member of the Commission shall serve without compensation as such.  The Secretary is 
authorized to pay the expense reasonably incurred by the Commission in carrying out its 
responsibilities under this Act on vouchers signed by the Chairman. 
  (e) The Secretary or his designee shall, from time to time, consult with the Commission with 
respect to matters relating to the development of the Indiana Dunes National Lakeshore and with 
respect to the provisions of sections 4, 5, and 6 of this Act. 
  (f) The Advisory Commission is authorized to assist with the identification of economically and 
environmentally acceptable areas, outside of the boundaries of the lakeshore, for the handling and 

310

APPENDIXES



5 

disposal of industrial solid wastes produced by the coal-fired powerplant in Porter County, Indiana, 
section 21, township 37 north, range 6 west. 

 Sec. 8. Nothing in this Act shall deprive the State of Indiana or any political subdivision thereof of 
its civil and criminal jurisdiction over persons found, acts performed, and offenses committed within 
the boundaries of the Indiana Dunes National Lakeshore or of its right to tax persons, corporations, 
franchises, or other non-Federal property on lands included therein. 

 Sec. 9.  The Secretary may expend such sums as may be necessary from the Land and Water 
Conservation Funds for acquisition of lands and interests in lands, and not to exceed $27,500,000 
for development: Provided, That not more than $500,000 of said amount may be appropriated for 
the development of the Paul H. Douglas Environmental Education Center authorized pursuant to 
section 20 of this Act; and By October 1, 1979, the Secretary shall develop and transmit to the 
Committees on Interior and Insular Affairs of the United States Congress a general management 
plan detailing the development of the national lakeshore consistent with the preservation objectives 
of this Act, indicating: (1) the facilities needed to accommodate the health, safety, and recreation 
needs of the visiting public; (2) the location and estimated costs of all facilities, together with a 
review of the consistency of the master plan with State, areawide, and local governmental 
development plans; (3) the projected need for any additional facilities within the national lakeshore; 
and (4) specific opportunities for citizen participation in the planning and development of proposed 
facilities and in the implementation of the general management plan generally.    

The Secretary shall conduct a feasibility study of establishing United States Highway 12 as the 
'Indiana Dunes Parkway' under the jurisdiction of the National Park Service.  The Secretary shall 
submit the results of such study to the Committee on Interior and Insular Affairs of the United 
States House of Representatives and the Committee on Energy and Natural Resources of the United 
States Senate within two years after the enactment of this sentence.  Effective October 1, 1986, 
there is authorized to be appropriated such sums as may be necessary for the purposes of 
conducting the feasibility study. 

  Sec. 10.  Nothing in this Act shall diminish any existing (as of March 1, 1975) rights-of-way or 
easements which are necessary for high voltage electrical transmission, pipelines, water mains, or 
line-haul railroad operations and maintenance.  Nothing in this Act shall be construed to diminish the 
existing property rights of Northern Indiana Public Service Company (as of October 1, 1986) with 
respect to-- 
  (1) a parcel of land owned in fee by the Northern Indiana Public Service Company and used for 
high voltage electrical transmission lines, pipelines, and utility purposes, beginning at said 
Company's Dune Acres substation and extending east to said Company's Michigan City Generating 
Station, which parcel by this Act is included within the boundaries of the Indiana Dunes National 
Lakeshore and herein designated as area II-I on National Park Service Boundary Map No. 626-
80,033-B, dated October 1986, excluding that certain parcel of approximately 6.0 acres adjacent to 
Mineral Springs Road in area II-I, and 
  (2) land owned in fee by the Northern Indiana Public Service Company and used for high voltage 
electrical transmission lines, pipelines, and utility purposes as has by this Act been included within 
the boundaries of the Indiana Dunes National Lakeshore and herein designated as area II-H on said 
National Park Service  Boundary Map No. 626-80,033-B. 

  Sec. 11. (a) Nothing in the Act shall be construed as prohibiting any otherwise legal cooling, 
process, or surface drainage into the part of the Little Calumet River located within the lakeshore: 
Provided, That this subsection shall not affect nor in any way limit the Secretary's authority and 
responsibility to protect park resources. 
  (b) The authorization of lands to be added to the lakeshore by the Ninety-fourth Congress and the 
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administration of such lands as part of the lakeshore shall in and of itself in no way operate to 
render more restrictive the application of Federal, State, or local air and water pollution standards to 
the uses of property outside the boundaries of the lakeshore, nor shall it be construed to augment 
the control of water and air pollution sources in the State of Indiana beyond that required pursuant 
to applicable Federal, State, or local law. 

 Sec. 12.       DELETED 

  Sec. 13. (a) The Secretary may acquire that portion of area I-C Area which is shaded on the map 
referred to in section 4, dated December 1980 and numbered 626-91014 of this Act only with the 
consent of the owner unless the present owner attempts to sell or otherwise dispose of such area. 
  (b) The Secretary may acquire that portion of area IV-B in private ownership on the map referred to 
in section 1 of this Act only with the consent of the owner: Provided, That the Secretary may 
acquire an agricultural easement should the owner change the use in existence as of September 19, 
1986, through eminent domain. 

  Sec. 14.  Within one year after the date of the enactment of this section, the Secretary shall 
submit, in writing, to the Committees on Interior and Insular Affairs and to the Committees on 
Appropriations of the United States Congress a detailed plan which shall indicate:  (1) the lands 
which he has previously acquired by purchase, donation, exchange, or transfer for administration for 
the purpose of the lakeshore; and (2) the annual acquisition program (including the level of funding) 
which he recommends for the ensuing five fiscal years. 

 Sec. 15.  The Secretary may acquire only such interest in the right-of-way designated 'Crossing A' 
on map numbered 626-91007 as he determines to be necessary to assure public access to the 
banks of the Little Calumet River within fifty feet north and south of the centerline of said river.  
The Secretary may acquire only such interest in the rights-of-way designated 'Crossing B' and 
'Crossing C' on the map dated October 1986 and numbered 626-80,033-B as he determines to be 
necessary to assure public access to the banks of the Little Calumet River and the banks of Salt 
Creek within fifty feet on either side of the centerline of said river and creek. 

  Sec. 16.  The Secretary shall enter into a cooperative agreement with the landowner of those 
lands north of the Little Calumet River between the Penn Central Railroad bridge within area II-E and 
'Crossing A' within area IV-C on the map referred to in section 4, dated October 1976, and 
numbered 626-91007. Such agreement shall provide that any roadway constructed by the 
landowner south of United States Route 12 within such vicinity shall include grading, landscaping, 
and plantings of vegetation designed to prevent soil erosion and to minimize the aural and visual 
impacts of said construction, and of traffic on such roadway, as perceived from the Little Calumet 
River. 

  Sec. 17. (a) The Secretary may not acquire such lands within Area I-E.  the western section of 
area I-E, as designated on map numbered 626-91007, which have been used for solid waste 
disposal until he has received a commitment in accordance with a plan acceptable to him, to reclaim 
such lands at no expense to the Federal Government. 
  (b) With respect to the property identified as area I-E on map numbered 626-91007, the Secretary 
may enter into a cooperative agreement whereby the State of Indiana or any political subdivision 
thereof may undertake to develop, manage and interpret such area in a manner consistent with the 
purposes of this Act. 

  Sec. 18. (a) By July 1, 1977, the Secretary shall prepare and transmit to the Committees on 
Interior and Insular Affairs of the United States Congress a study of areas III-A, III-C, and II-A, as 
designated on map numbered 626-91007.  The Secretary shall make reasonable provision for the 
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timely participation of the State of Indiana, local public officials, affected property owners, and the 
general public in the formulation of said study, including, but not limited to, the opportunity to 
testify at a public hearing.  The record of such hearing shall accompany said study.  With respect to 
areas III-A and III-C, the study shall (a) address the desirability of acquisition of any or all of the area 
from the standpoint of resource management, protection, and public access; (b) develop alternatives 
for the control of beach erosion if desirable, including recommendations, if control is necessary, of 
assessing the costs of such control against those agencies responsible for such erosion; (c) consider 
and propose options to guarantee public access to and use of the beach area, including the location 
of necessary facilities for transportation, health, and safety; (d) detail the recreational potential of 
the area and all available alternatives for achieving such potential; (e) review the environmental 
impact upon the lakeshore resulting from the potential development and improvement of said areas; 
and (f) assess the cost to the United States from both the acquisition of said areas together with 
the potential savings from the retention of rights of use and occupancy and from the retention of 
the boundaries of the lakeshore, as designated on map numbered 626-91007, including the costs of 
additional administrative responsibilities necessary for the management of the lakeshore, including 
the maintenance of public services in the town of Beverly Shores, Indiana.  With respect to area II-
A, the Secretary shall study and report concerning the following objectives:  (a) preservation of the 
remaining dunes, wetlands, native vegetation, and animal life within the area; (b) preservation and 
restoration of the watersheds of Cowles Bog and its associated wetlands; (c) appropriate public 
access to and use of lands within the area; (d) protection of the area and the adjacent lakeshore 
from degradation caused by all forms of construction, pollution, or other adverse impacts including, 
but not limited to, the discharge of wastes and any excessive subsurface migration of water; and (e) 
the economic consequences to the utility and its customers of acquisition of such area. 

  (b)(1) The Secretary shall enter into a memorandum of agreement with the Northern Indiana Public 
Service Company (referred to as 'NIPSCO') that shall provide for the following with respect to the 
area referred to as Unit II-A on the map described in the first section of this Act (referred to as the 
"Greenbelt"): 
     (A) NIPSCO shall provide the National Park Service with access for resource management and 
interpretation through the Greenbelt and across the dike for purposes of a public hiking trail. 
     (B) The National Park Service shall have rights of access for resource management and 
interpretation of the Greenbelt area. 
     (C) NIPSCO shall preserve the Greenbelt in its natural state.  If NIPSCO utilizes the Greenbelt 
temporarily for a project involving pollution mitigation or construction on its adjacent facilities, it 
shall restore the project area to its natural state.  

     (D) If NIPSCO proposes a different use for the Greenbelt, NIPSCO shall notify the National Park 
Service, the Committee on Energy and Natural Resources of the Senate and the Committee on 
Interior and Insular Affairs of the House of Representatives and make no change in the use of the 
property until 3 years after the date notice is given. 
  (2) If a memorandum of agreement is entered into pursuant to paragraph (1), so long as the 
memorandum of agreement is in effect and is being performed, the Secretary may not acquire lands 
or interests in land in the Greenbelt belonging to NIPSCO. 

  Sec. 19.  After notifying the Committees on Interior and Insular Affairs of the United States 
Congress, in writing, of his intentions to do so and of the reasons therefore, the Secretary may, if 
he finds that such lands would make a significant contribution to the purposes for which the 
lakeshore was established, accept title to any lands, or interests in lands, located outside the 
present boundaries of the lakeshore but contiguous thereto or to lands acquired under this section, 
such lands the State of Indiana or its political subdivisions may acquire and offer to donate to the 
United States or which any private person, organization, or public or private corporation may offer 
to donate to the United States and he shall administer such lands as a part of the lakeshore after 
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publishing notice to that effect in the Federal Register. 

  Sec. 20 (a) The Indiana Dunes National Lakeshore is hereby dedicated to the memory of Paul H. 
Douglas in grateful recognition of his leadership in the effort to protect, preserve, and enhance the 
natural, scientific, historic, and recreational value of the lakeshore for the use, enjoyment, and 
edification of present and future generations. 
  (b) To further accomplish the purposes of subsection (a) of this section, the Secretary of the 
Interior shall designate the west unit of the lakeshore as the "Paul H. Douglas Ecological and 
Recreational Unit" and shall, subject to appropriations being granted, design and construct a suitable 
structure or designate an existing structure within the lakeshore to be known as the "Paul H. 
Douglas Center for Environmental Education" which shall provide facilities designed primarily to 
familiarize students and other visitors with, among other things:  (1) the natural history of the 
lakeshore and its association with the natural history of the Great Lakes region; (2) the evolution of 
human activities in the area; and (3) the historical features which led to the establishment of the 
lakeshore by the Congress of the United States. 
  (c) To inform the public of the contributions of Paul H. Douglas to the creation of the lakeshore, 
the Secretary of the Interior shall provide such signs, markers, maps, interpretive materials, 
literature, and programs as he deems appropriate. 

  Sec. 21. (a) The Secretary in consultation with the Secretary of Transportation, shall conduct a 
study of various modes of public access into and within the lakeshore which are consistent with the 
preservation of the lakeshore and conservation of energy by encouraging the use of transportation 
modes other than personal motor vehicles. 
  (b) In carrying out the study, the Secretary shall utilize to the greatest extent practicable the 
resources and facilities of the organizations designated as clearinghouses under title IV of the 
Intergovernmental Cooperation Act of 1968 as implemented by Office of Management and Budget 
Circular A-95, and which have comprehensive planning responsibilities in the regions where the 
lakeshore is located, as well as any other agencies or organizations which the Secretary may 
designate.  The Secretary shall make provision for timely and substantive consultations with the 
appropriate agencies of the States of Indiana and Illinois, local elected officials, and the general 
public in the formulation and implementation of the study. 
  (c) The study shall address the adequacy of access facilities for members of the public who desire 
to visit and enjoy the lakeshore. Consideration shall be given to alternatives for alleviating the 
dependence on automobile transportation.  The study of public transportation facilities shall cover 
the distance from cities of thirty-five thousand population or more within fifty miles of the 
lakeshore. 
  (d) The study shall include proposals deemed necessary to assure equitable visitor access and 
public enjoyment by all segments of the population, including those who are physically or 
economically disadvantaged.  It shall provide for retention of the natural, scenic, and historic values 
for which the lakeshore was established, and shall propose plans and alternatives for the protection 
and maintenance of these values as they relate to transportation improvements. 

  (e) The study shall examine proposals for the renovation and preservation of a portion of the 
existing South Shore Railroad passenger car fleet.  The study shall consider the historic value of the 
existing rolling stock and its role in transporting visitors into and within the lakeshore. 
  (f) The study shall present alternative plans to improve, construct, and extend access roads, public 
transportation, and bicycle and pedestrian trails.  It shall include cost estimates of all plans 
considered in this study, and shall discuss existing and proposed sources of funding for the 
implementation of the recommended plan alternatives. 
  (g) The study shall be completed and presented to the Congress within two complete fiscal years 
from the effective date of this provision. 
  (h) Effective October 1, 1981, there is hereby authorized to be appropriated not to exceed 
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$200,000 for this study. 

  Sec. 22.  In exercising his authority to acquire property under this act, the Secretary shall give 
prompt and careful consideration to any offer made by an individual owning property within the 
lakeshore to sell such property, if such individual notifies the Secretary in writing that the continued 
ownership of such property is causing, or would result in, undue hardship. 

  Sec. 23. (a) The Secretary may acquire only such interest in that portion of area VII-A which is 
described in subsection (b) as the Secretary determines is necessary to assure public access over 
said portion of area VII-A. 
  (b) The portion of area VII-A, as designated on the map referred to in section 1, to which 
subsection (a) applies is a parcel of land bounded; (1) on the east by a line three hundred feet east 
of the electrical transmission line crossing area VII-A on January 1, 1979; (2) on the west by a line 
fifty feet west of such electrical transmission line; and (3) on the north and south by the northern 
and southern boundaries, respectively, of area VII-A. 
  (c) Area VII-A includes the bed of the railroad tracks forming the northern and northwestern 
boundaries of this area and extends to the northern edge of the bed of the railroad tracks forming 
the southern boundaries of this area.  (d) Area I-D includes the bed of the railroad tracks along the 
northern boundary of this area. 
  (e) The area designated as area VII-C on the map referred to in section 1 does not include 
approximately 1.3 acres of land on which the Linde Air Products plant is situated, nor does it 
include approximately 1 acre of land on which the Old Union Station building and the adjacent REA 
building are situated.  Except as provided in the foregoing sentence, area VII-C extends to, but does 
not include, the beds of the railroad tracks forming the northern and southern boundaries of such 
area. 

  Sec. 24. (a) The Secretary may enter into a cooperative agreement with the Little Calumet River 
Basin Development Commission, State of Indiana or any political subdivision thereof for the 
planning, management, and interpretation of recreational facilities on the tract within the boundaries 
of Indiana Dunes National Lakeshore identified as tract numbered 09-117 or on lands under the 
jurisdiction of the State of Indiana or political subdivision thereof along the Little Calumet River and 
Burns Waterway.  The cooperative agreement may include provision for the planning of public 
facilities for boating, canoeing, fishing, hiking, bicycling, and other compatible recreational activities. 
 Any recreational developments on lands under the jurisdiction of the National Park Service planned 
pursuant to this cooperative agreement shall be in a manner consistent with the purposes of this 
Act, including section 6(b). 
  (b) The Secretary shall conduct a study regarding the options available for linking the portions of 
the lakeshore which are divided by the Little Calumet River and Burns/Portage Waterway so as to 
coordinate the management and recreational use of the lakeshore. The Secretary shall submit the 
results of the study to the Committee on Interior and Insular Affairs of the United States House of 
Representatives and the Committee on Energy and Natural Resources of the United States Senate 
within two years after the enactment of this section.  Effective October 1, 1986, there is authorized 
to be appropriated such sums as may be necessary for the purposes of conducting this study. 

  Sec. 25. In furtherance of the purposes of this Act, the Secretary may enter into a cooperative 
agreement with the city of Gary, Indiana, pursuant to which the Secretary may provide technical 
assistance in interpretation, planning, and resource management for programs and developments in 
the city of Gary's Marquette Park and Lake Street Beach. 

  Sec. 26. (a) Before acquiring lands or interests in lands in Unit VII-D (as designated on the map 
described in the first section of this Act) the Secretary shall consult with the Commissioner of the 
Indiana Department of Transportation to determine what lands or interests in lands are required by 
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the State of Indiana for improvements to 15th Avenue (including the extension known as Old Hobart 
Road) and reconstruction and relocation of the intersection of 15th Avenue and State Road 51 so 
that the acquisition by the Secretary of lands or interests in lands in Unit VII-D will not interfere with 
planned improvements to the interchange and 15th Avenue in the area. 
  (b) Before acquiring lands or interests in lands in Unit I-M (as designated on the map referred to in 
the first section of this Act) the Secretary shall consult with the Commissioner of the Indiana 
Department of Transportation to determine what lands or interests in lands are required by the State 
of Indiana for improvements to State Road 49 and reconstruction and relocation of the interchange 
with State Road 49 and U.S. 20 so that the acquisition by the Secretary of lands or interests in 
lands in Unit I-M will not interfere with planned improvements to such interchange and State Road 
49 in the area. 

  Sec. 27. In order to commemorate the vision, dedication, and work of Dorothy Buell in saving the 
Indiana Dunes, the National Park Service visitor center at the Indiana Dunes National Lakeshore is 
designated as the "Dorothy Buell Memorial Visitor Center".  

NOTE 

This is a compilation of the act establishing Indiana Dunes National Lakeshore and four subsequent 
acts amending that original legislation. 

P.L.  89-761,  89th Congress (11/05/66) ( 80 Stat 1309) 
P.L.  94-549,  94th Congress (10/18/76) ( 90 Stat 2529) 
P.L.  96-612,  96th Congress (12/28/80) ( 94 Stat 3575) 
P.L.  99-583,  99th Congress (10/29/86) (100 Stat 3318) 
P.L. 102-430, 102st Congress (10/23/92) (106 Stat 2208) 
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APPENDIX B: AGENCY COORDINATION 

NATIONAL PARK SERVICE TO INDIANA STATE HISTORIC PRESERVATION OFFICER (SHPO). 
REQUEST FOR COMMENTS ON DEVELOPMENT OF THE SHORELINE RESTORATION MANAGEMENT PLAN. 

 DATED APRIL 25, 2011 

INDIANA SHPO RESPONSE TO REQUEST FOR COMMENTS. 
 DATED MAY 23, 2011 

NATIONAL PARK SERVICE TO NATIVE AMERICAN TRIBES. 
REQUEST TO PARTICIPATE IN CONSULTATION ON THE DEVELOPMENT OF 

THE SHORELINE RESTORATION MANAGEMENT PLAN. 
 DATED FEBRUARY 24, 2011 

FISH AND WILDLIFE SERVICE TO NATIONAL PARK SERVICE. 
COMMENTS PROVIDED ON POSSIBLE IMPACTS OF FEDERALLY LISTED AND CANDIDATE SPECIES 

AND DESIGNATED CRITICAL HABITATS WITHIN THE PROPOSED PROJECT AREA. 
 DATED AUGUST 8, 2011 

MEMORANDUM OF UNDERSTANDING BETWEEN THE NATIONAL PARK SERVICE AND 
THE US ARMY CORPS OF ENGINEERS. 

DATED AUGUST 9, 2010 

REQUEST FOR THE STATE OF INDIANA TO BE COOPERATING AGENCY AND 
RESPONSE FROM THE STATE OF INDIANA. 

DATED APRIL 21, 2011 AND MAY 24, 2011 

REQUEST AND RESPONSE FOR INDIANA DEPARTMENT OF NATURAL RESOURCES 
TO BE COOPERATING AGENCY. 

 DATED JUNE 3, 2011 
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"McAhron, Ron" 
<rmcahron@dnr.IN.gov> 

05/24/2011 08:12 AM 

To <Brenda_Waters@nps.gov> 

cc <Bob_Daum@nps.gov>, <Charles_Morris@nps.gov>, 
"Davis, Steve" <sdavis@dnr.IN.gov>, "Molnar, Mike" 
<mmolnar@dnr.IN.gov>, <Erin_Flanagan@nps.gov> 

Subject RE: Shoreline MOU 

Brenda: 

Sorry for the delayed response. I have been advised that our procedures strongly discourage IDNR from 
entering MOU's with agencies and entities outside state government. We are not opposed to Steve being 
involved in the project; in fact we believe he would be an asset. If you have a less formal vehicle to 
accomplish that end, we would be glad to work with you on that. I am thinking along the lines of a 
confidentiality agreement.  

Ron McAhron 
Deputy Director 
IDNR 
402 W. Washington St Rm 256 
Indianapolis, IN 46204 
Phone (317) 232-1557 
Cell (317) 696-9307  

-----Original Message----- 
From: Brenda_Waters@nps.gov [mailto:Brenda_Waters@nps.gov]  
Sent: Thursday, April 21, 2011 11:48 AM 
To: McAhron, Ron 
Cc: Bob_Daum@nps.gov; Charles_Morris@nps.gov; Davis, Steve; Molnar, Mike; 
Erin_Flanagan@nps.gov 
Subject: Shoreline MOU 

Dear Ron, 

Thank you for calling me last week, it was good to get to speak with you about the shoreline plan and our 
draft MOU.  Spring is a busy time of the year so I want to let you know I will be out of the office from April 
22 to May 2.  I don't want to slow down our progress while I am out.  If you have the red-lined MOU for 
the Shoreline Plan ready while I am out of the office, could you please send it to Bob Daum and Charlie 
Morris? They will be able to move it forward. Their emails are bob_daum@nps.gov and 
charles_morris@nps.gov. 

I appreciate your help and IDNR's continued participation by Steve Davis. His expertise in coastal 
processes continues to add value to our planning process. 

Sincerely, 
Brenda 

********************************* 
Brenda Waters 
Assistant Chief of Natural Resources 
Indiana Dunes National Lakeshore 
1100 N Mineral Springs Road 
Porter, IN  46304 
Office: (219) 395-1552 
Fax:  (219) 395-1588 
********************************* 
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Brenda Waters/INDU/NPS 

06/03/2011 09:34 AM 

To "McAhron, Ron" <rmcahron@dnr.IN.gov> 

cc Bob_Daum@nps.gov, Charles_Morris@nps.gov, 
Erin_Flanagan@nps.gov, "Molnar, Mike" 
<mmolnar@dnr.IN.gov>, "Davis, Steve" 
<sdavis@dnr.IN.gov>, Nicholas 
Chevance/Omaha/NPS@NPS 

bcc 

Subject RE: Shoreline MOU 

Ron, 

Thank you for getting back to with the decision on the Shoreline MOU between NPS and IDNR.  We 
appreciate the assistance and expertise that IDNR has provided through Steve Davis as we work to 
develop the Shoreline Plan/EIS.  At this point in the planning process, it seems most appropriate for us to 
continue our with informal communication and cooperation. We look forward to your comments on the 
draft Plan/EIS. It is scheduled to be available for public review this winter.   

Sincerely, 
Brenda 

********************************* 
Brenda Waters 
Assistant Chief of Natural Resources 
Indiana Dunes National Lakeshore 
1100 N Mineral Springs Road 
Porter, IN  46304 
Office: (219) 395-1552 
Fax:  (219) 395-1588 
********************************* 
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APPENDIX C1: WAVE CLIMATE AND LONGSHORE SEDIMENT 
TRANSPORT ANALYSIS 

 
SITE  

The Indiana Dunes National Lakeshore (INDL) 
is located at the southern end of Lake Michigan, 
with the coastal boundaries of the park defined 
by Michigan City Harbor in the northeast and 
Gary/USX Steel Harbor in the west. Refer to 
figure 1 for a location map. This is a highly 
modified coastal environment. It is also a 
landscape of contrast, featuring some of the 
most unique beaches and coastal dune habitat in 
North America, located in between large lakefill 
projects, ports and harbors.  
 
This report describes our technical analysis 
performed for the lake levels and waves at the 
site, along with longshore sediment transport 
modeling. Based on this technical analysis, it also 
describes the implications for the shoreline 
change rates documented in a companion report 
(1951/1952 to 2010 Shoreline Change Analysis, 
Indiana Dunes National Lakeshore, Baird 2011). 
Collectively, this information was utilized to 
develop long-term potential Shoreline 
Restoration Plans for the INDL. 
 
 
WATER LEVEL AND WAVE ANALYSIS 

This section of the report describes the 
procedures undertaken in order to quantify the 

lake level conditions and wave climate at the 
project site. Together, the waves and water levels 
determine the design conditions used to 
establish the level of shore protection required. 
For example, the established conditions will be 
used to design “soft” erosion mitigation 
techniques, such as beach nourishment and 
“hard” structures, such as breakwaters or groins 
(emergent or submerged).  
 
Typically, various conditions are analyzed to 
determine the wave climate at a site in the Great 
Lakes. The USACE utilizes a set of design 
conditions established using the (10:20 and 
(20:10) criteria. The (10:20) and (20:10) method 
is a combined return period criteria that uses 
both the 1:10 year water level with the 1:20 year 
wave height, and the 1:20 year water level with 
the 1:10 year wave height, respectively. 
Whichever combination results in a larger design 
wave at the structure governs as the design 
condition.  
 
Coastal erosion protection structures around the 
Great Lakes typically use 25 to 50-year design 
life engineering calculations. It is important to 
recognize that this assumption is no guarantee 
that the coastal structure will actually last for 25 
or 50 years. A storm event that exceeds the 
design conditions may occur in any given year.  
 

 

FIGURE 1: LOCATION MAP FOR THE INDIANA DUNES NATIONAL LAKESHORE 
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It is also noted that with a regular monitoring 
program in place and maintenance repairs as 
needed, the coastal structures might be 
functional at the end of their 25 to 50-year 
design life. For the purposes of this conceptual 
design study, a 50-year design life was assumed 
for engineering structures. 
 
The following section describes a risk 
assessment approach to establish an appropriate 
set of design conditions for the site.  
 
 
Risk Assessment to Establish Design 
Conditions 

Risk is defined as the probability that a given 
design event (e.g., a specified combination of 
monthly mean water level, storm surge and wave 
height) will be reached or exceeded at least once 
during the project life. If the design event is 
reached or exceeded, there will be certain 
consequences that must be taken into 
consideration. For example, there may be 
damage to the structure and the possibility of 
habitat loss and economic damages. 
 

The level of acceptable risk should be defined 
and accepted by the project Owner during the 
first stages of a project with a firm understanding 
of the implications for different levels of risk. 
The International Navigation Association 
(PIANC 2003) provides basic guidance on the 
selection of appropriate risk levels for 
breakwater design; this approach has also been 
adopted by the International Organization for 
Standardization (ISO) in the Draft International 
Standard 21650. PIANC establishes four safety 
classes (very low, low, normal, and high), and 
evaluates them based upon potential risk of 
human injury, environmental and economic 
consequences. This information provides some 
insight on the level of acceptable risk for design 
purposes. table 1 summarizes maximum 
acceptable risk based on various “safety class” 
levels (PIANC 2003), along with examples 
provided in ISO/DIN 21650. 
 
The safety class and desired limit state selected 
for this project were based on our review of the 
PIANC guidance and will require additional 
consultation with the National Park Service 
(NPS) in a final design phase. At this time, the 
appropriate safety class for potential shoreline 
protection structures is assumed to be “very 

TABLE 1: MAXIMUM ACCEPTABLE RISK 

Safety 
Class 

Indicators SLS* ULS** 
Examples 

(ISO/DIS 21650:2007) 

Very Low 
No risk to human injury 
Small environmental consequences 
Small economic consequences 

40% 20% Small coastal structures. 

Low 
No risk to human injury 
Some environmental consequences 
Some economic consequences 

20% 10% 

Larger coastal structures 
such as breakwaters in deep 
water and exposed seawalls 
protecting infrastructure. 

Normal 

Risk to human injury 
Significant environmental consequences 
High economic or political 
consequences 

10% 5% 
Breakwaters protecting a 
LNG-terminal or power 
station. 

High 

Risk to human injury 
Significant environmental consequences 
Very high economic or political 
consequences 

5% 1% 
Sea dyke protecting a 
populated low land. 

Source: PIANC, 2003. 
Notes: 
*Serviceability Limit State (SLS): e.g., overtopping, settlement of foundation soil 
**Ultimate Limit State (ULS): e.g., foundation failure, failure of significant portion of structure 
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low”, and this relates to a condition where there 
is no direct risk of human injury and small 
environmental or economic consequences 
associated with the failure of the structure (i.e. 
impacts before it can be repaired). According to 
Serviceability Limit State (SLS), the acceptable 
maximum probability of failure during the 
lifetime of a structure of this description is 40% 
(PIANC 2003). These assumptions will have to 
be further discussed and verified with the NPS 
in a final design project phase.  
 
Assuming a design life of 50-years and applying 
the standard formula (refer Equation 1) for 
calculating the risk of an event occurring, it was 
determined that the corresponding design 
return period event is 100 years. 
 
EQUATION 1: RISK OF AN EVENT OCCURRING WITHIN A 

SPECIFIED DESIGN LIFE 

LifeDesign

Tr
Risk 






 −−=

111
 

 
 
Lake Level and Storm Surge Analysis 

Water levels on Lake Michigan vary both in the 
long-term in response to continental scale 
climatic conditions, as well as in the short term 
due to the passage of individual storm events, 
creating short duration storm surges. Storm 
surge is a local increase in the water level caused 
by wind stresses applied to the water surface and 
regional scale pressure gradients.  
 
The computer model HYDSTAT was used to 
complete a joint probability analysis (JPA) for 
long term monthly mean lake levels and short 
term surge data. HYDSTAT is a well recognized 
model that has been used extensively around the 
Great Lakes for flood level and water related 
hazard studies (USACE 1988; OMNR 1989). 
Refer to Baird (2010) for additional information 
on the model and recent applications 
throughout the Great Lakes Basin.  
 
To assess storm surge, 41 years of hourly 
measured water level data from the National 
Oceanic & Atmospheric Administration 
(NOAA) Calumet Harbor gage (9087044) on 
Lake Michigan were obtained for the period 
1970-2010. A surge event was defined as any 
period of time where the lake level was greater 
than +0.8 ft above the still water level for more 

than 3 consecutive hours, with a minimum of 24 
hours between successive events. From this 
population of events, the largest annual surge 
was selected for the 41 year period of record. 
These surge events were used for the first 
independent variable and extreme value analysis 
in HYDSTAT.  
 
The lakewide monthly mean data for Lake 
Michigan was analyzed from 1954 to 2010 to 
establish an annual maximum monthly mean 
lake level. 1954 corresponded to the beginning 
of the temporal analysis in the 1988 USACE 
study. This annual maximum series of monthly 
mean lake levels was used as the second 
independent variable for the HYDSTAT 
analysis.  
 
HYDSTAT was then used to perform a JPA on 
the two independent variables (still water level 
and storm surge) and select an appropriate 
probability distribution for the data. The Log 
Pearson 3 distribution was selected for the 
HYDSTAT output and used to establish the 
return period lake levels in table 2 on page 330. 
The lake levels are presented as an elevation 
relative to Vertical Datum IGLD85, and above 
Low Water Datum of 577.5 feet. For reference, 
table 2 also includes the extreme lake levels with 
a return period of 10, 50, 100 and 500, as 
published by the USACE 1988 study. It should 
be noted that this study relied on data from 1954 
to 1986, which is a much shorter temporal 
duration than our present analysis (e.g., 24 years 
of additional information is now available). 
Since some of those years featured very high lake 
levels (e.g., 1998), the updated results in table 2 
are approximately 0.7 ft higher than the levels 
reported in the 1988 USACE report.  
 
The 1988 USACE report was updated in 1993 
and the findings are summarized in a report 
entitled Design Water Level Determination on 
the Great Lakes (USACE, 1993). The reported 
10-, 50-, and 100-Year lake level (still water with 
combined surge) values are 582.94, 583.41 and 
584.34 feet IGLD85, respectively. Refer to table 
2 for summarized information.  
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At a reference water depth of 6 ft below CD for 
engineering structures, it was determined the 
waves are depth limited at the site using the lake 
levels presented in table 2 on page 330. In other 
words, the wave height is controlled by water 
depth. Consequently, the return period for the 
design event is directly related to the extreme 
water levels shown in table 3. 
 
As outlined in the risk assessment, a 100 year 
event was recommended for designing 
engineering structures. This corresponds to a 
lake level of 7.2 ft above CD and a breaking wave 
height of 10.7 ft.  
 
LONGSHORE SEDIMENT TRANSPORT 
MODELING 

The results of the longshore sediment transport 
modeling completed for the study area are 
described in this section and build on the 
previous technical investigation completed by 
Baird (2004) at Michigan City.  
 
 
Regional Sediment Modeling 

The COSMOS 2-dimensional computer model 
was applied to calculate the Longshore Sediment 
Transport (LST) rates at 2 km (1.25 miles) 
intervals along the shoreline between New 
Buffalo and the Port of Indiana Industrial 
Complex over the 45-year period of 1956 to 
2000. The beach profiles extended out to a depth 
of approximately 15 m (49 feet) below CD and 
were assumed to be covered with a sandy layer. 

A uniform sand grain size of 0.3 mm was used 
based on sediment samples collected during a 
previous site visit (Baird 2003).  
 
Waves in the study area were transformed to a 
15 m water depth at each calculation point using 
linear refraction and shoaling equations. The 
input wave data had a yearly scatter format and 
was split into North and West wave files 
(separated based on a shore perpendicular 
azimuth at each profile) to estimate 
contributions from each direction. The 
contributions will be referred to as southward 
and northward components, respectively, 
hereafter. Calculations were conducted at 
almost 30 different points along the shoreline. 
 
Figure 3 on page 332 shows the 45-year average 
annual cross-shore distribution of LST for a 
typical beach profile. Sediment motion extends 
out to beyond 10 m (33 feet) below CD. The 
existence of two bars on the profile results in 
two peaks in the LST curves. The shallow depths 
over the bar induces wave breaking and results 
in larger depth average currents and near-
bottom orbital velocities, leading to higher LST 
rates. There is also a third peak near the 
shoreline in the swash zone followed by a 
change in net transport direction from south to 
north. The northward transport is the 
cumulative effect of smaller waves that arrive 
mostly from the west, which is the dominate 
wind direction but features a smaller fetch 
compared to the north. Regional variations of 
LST are discussed in the following subsections. 
 
 

TABLE 3: RETURN PERIOD LAKE LEVELS AND WAVE HEIGHTS 

Return Period 
(years) 

Lake Level 
(ft LWD ) 

Total Water 
Depth 

(ft) 

Depth Limited 
Wave Height 

(ft) 

2 4.0 10.0 8.2 

5 5.1 11.1 9.1 

10 5.7 11.7 9.6 

25 6.4 12.4 10.1 

50 6.8 12.8 10.4 

100 7.2 13.2 10.7 
Notes: 
ft = foot (feet) 
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IMPLICATIONS FOR FUTURE 
SHORELINE CHANGE RATES 

The following sections discuss the implications 
of the sediment transport modeling for future 
shoreline change rates in the study area, and 
provide baseline conditions for development of 
project restoration plans.  
 
 
Future Trends at Harbors 

There are three main areas within the project 
shoreline that constitute littoral barriers, 
disrupting the natural sediment flow in an 
alongshore direction. These man-made harbors 
trap sediment on the northeast or updrift side 
and lead to erosion on the southwest or 
downdrift side.  
 
The three main harbors are: 
 

 Michigan City Harbor (initial 
construction in 1834, Harbor completed 
in early 1900s) 

 Port of Indiana Industrial Complex 
(constructed in the late 1960s) 

 Gary USX Steel (constructed in early 
1900s) 

 
The total impacts of these harbors are somewhat 
difficult to quantify. The analysis to estimate the 
total sediment volumes is based on detailed 
aerial photographs from pre-Harbor conditions 
to present; quantities dredged, and harbor 
bypassing. Based on preliminary calculations, 
the total quantities of accreted sediment 
immediately north-east of the harbors is: 
 

 Michigan City Harbor: 28.2M cubic 
meters (36.8M cubic yards). Does not 
include the volume of sediment dredged 
in the navigation channel and artificially 
bypassed; 

 Port of Indiana Industrial Complex: 
3.5M cubic meters (4.6M cubic yards). 
Does not include sediment dredged and 
artificially bypassed/backpassed, which 
totals 1.7M cubic meters (2.2M cubic 
yards); and 

 Gary USX Steel: 2.2M cubic meters 
(2.9M cubic yards). This is based on the 
current shoreline orientation defined by 
the confined disposal facility 
constructed post-1950.  

 

Figures 6, 7, and 8 on pages 335 and 336 
document the fillet beaches and historical 
shoreline change rates at the three harbors. 
 
 
Trends for the National Lakeshore 

A companion report entitled 1951/52 to 2010 
Shoreline Change Analysis, Indiana Dunes 
National Lakeshore (Baird 2011) documented 
trends in the study area shoreline over the last 60 
years. The following bullet points comment on 
anticipated future trends based on the findings 
of this report and the status quo for sediment 
bypassing and beach nourishment activities 
within the study area (refer to figure 6 in the 
Baird (2011) report for the locations of Reaches 
A to G): 
 

 Reach A - Mount Baldy Erosion Zone: 
Despite the placement of over 1 million 
cubic yards of beach nourishment since 
1974, the beach and dunes immediate 
downdrift of the Michigan City Harbor 
continued to erode. Based on the LST 
modeling and the downdrift sediment 
budget deficit, this trend will continue 
for the status quo beach nourishment 
program (approximately 29,000 cubic 
yards per year, long-term average 
quantity); 

 Reach B – Beverly Shores to the 
Middle of Dune Acres: The long term 
trend of “dynamically stable” is 
anticipated to continue. Beach position 
will be dynamic and respond to changes 
in lake levels. Locally, periods of erosion 
may threaten infrastructures, such as the 
revetment protecting portions of Lake 
Front Drive along Beverly Shores; 

 Reach C (Port of Indiana Industrial 
Complex Fillet Beach) and Reach E 
(Town of Ogden Dunes): The shoreline 
position in these two reaches is highly 
modified by the Port of Indiana 
Industrial Complex, dredging and 
mechanical sediment bypassing. The 
shoreline trend for Reaches C and E will 
be highly dependent on the degree of 
sediment management in the future, 
which may be investigated by as part of a 
reconnaissance study by the USACE 
(anticipated 2012). The current trends 
are anticipated in the future; 
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 Reach F – West Beach to Miller: The 
trend of dynamically stable will continue 
in the future if the status quo for 
sediment bypassing continues; and 

 Reach G – Gary USX Steel Harbor Fillet 
Beach: Continued fillet beach growth is 
anticipated.  

 

FIGURE 6: 1834 TO 2002 SHORELINE COMPARISON AT MICHIGAN CITY 

 

 

FIGURE 7: 1951/1952 TO 2010 FILLET BEACH AT THE PORT OF INDIANA INDUSTRIAL COMPLEX 
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FIGURE 8: 1951/1952 TO 2010 FILLET BEACH AT THE GARY/USX STEEL HARBOR
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The wave climate for the southern end of Lake 
Michigan was initially evaluated with the aid of 
WIS data (specifically LM007) but it did not 
cover a suitable temporal period (WIS extends 
from 1956-1987) and was only 3 hour data. 
Therefore, a limited WAVAD wind-wave 
hindcast was completed for Lake Michigan 
(1982-2007), with output saved for the grid cells 
for the southern end of the lake. The primary 
input to WAVAD was 25 years of wind data 
obtained from offshore NOAA buoy #45007. 

Since the buoy is decommissioned in the winter, 
this period was covered using wind data from 
Milwaukee Mitchel Airport. Figure 1 shows the 
model grid, which contains 82 x 116 grid points. 
The grid spacing is 0.04 deg.  
 
A detailed description of the WAVAD model 
and application on Lake Ontario is provided in 
Baird (2003) and Scott et al.(2004). A description 
of a recent application on Lake Erie is provided 
in Baird (2008). 

 
FIGURE 1: WAVE MODEL GRID 
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The model results were verified against the 
offshore buoy data. Figure 2 presents the 
quantile-quantile (Q-Q) plot between measured 
and modeled output at the offshore buoy 
location. Figure 3 on page 339 shows the time 
series comparison of measured and modeled 

data. In general, the modeled wave height results 
agree well with measured data, but slightly 
underestimates the large waves (Hm0 >2.5 m). 
Figure 4 on page 340 presents a snapshot of the 
model result. 

 
FIGURE 2: Q-Q COMPARISON BETWEEN MEASURED AND MODELED WAVE HEIGHT 
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Appendix C2: Lake Michigan WAVAD Hindcast — 1982 to 2007 
 

FIGURE 3: TIME SERIES COMPARISON BETWEEN MEASURED AND MODELED RESULT 
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FIGURE 4: A SNAPSHOT OF WAVE MODEL RESULT 
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APPENDIX C3: 1951/1952 TO 2010 SHORELINE CHANGE ANALYSIS 

 
SITE 

Indiana Dunes National Lakeshore (INDL) is 
located at the southern end of Lake Michigan, 
with the coastal boundaries of the park defined 
by Michigan City Harbor in the northeast and 
Gary/USX Steel Harbor in the west. Refer to 
figure 1 for a location map. This is a highly 
modified coastal environment. It is also a 
landscape of contrast, featuring some of the 
most unique beaches and coastal dune habitat in 
North America, located in between large lakefill 
projects, ports and harbors. 
 
This report describes the methods, results and 
implications of a shoreline change analysis for 
Indiana Dunes National Lakeshore completed 
with aerial photography from 1951/52 to 2010. 
The analysis is regional in nature, not focused on 
individual properties or a small segment of 
beach. Rather, this is a high level analysis of long 
term changes in the shoreline position over the 
last 60 years.  
 
Older aerial photographs than 1951 might exist 
to document the shoreline evolution and the 
construction of man-made structures (the first 
jetties at Michigan City were constructed in 
1836). However, the shoreline chance focus is 
on understanding the last 60 years of data and 
using this information to make management 
decisions for future project planning and 
implementation.  

Another set of acquired aerial photographs 
covered the period of May 1971, which closely 
follows the completion of the lakefill project for 
the Port of Indiana.  
 
 
INFLUENCE OF LAKE LEVELS AND 
STORMS 

This region of Lake Michigan is classified as a 
sandy shoreline and in fact is one of the sandiest 
regions of the entire Great Lakes (Baird 2001). In 
other words, there is an abundance of sand on 
the lake bottom, along the beaches and in the 
dunes. In a completely natural system, which 
this is not, sand is transported in both a 
longshore and cross-shore direction in response 
to waves and currents generated during storms. 
Over long temporal periods, the magnitude and 
directionality of the storms influences the rate at 
which sand is transported along the coast and 
ultimately the resulting morphology of the 
shoreline. From previous technical studies, the 
net direction for longshore sediment transport 
within the limits of the study are from the 
northeast to the southwest (Baird 2004). 
Additional sediment transport modeling was 
completed to quantify the longshore rates (see 
Wave Climate and Longshore Sediment 
Transport Analysis). 
 

 
FIGURE 1: LOCATION MAP FOR INDIANA DUNES NATIONAL LAKESHORE 
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Sandy shorelines are, by definition, dynamic. 
The position of the waterline, beach width and 
dunes are constantly responding to changes in 
lake levels and severe storm events. For 
example, the nearshore lake bottom, bars and 
beach respond to periods of rising lake levels by 
transferring sediment offshore (in a cross-shore 
direction), often leading to erosion of the dune 
and beach. Conversely, during periods of falling 
or low lake levels, sand is transferred onshore, 
beach width increases and aeolian processes 
transfer more sand into the foredune. This is 
typically a period of beach and dune building in 
the Great Lakes. 
 
The long term lake level cycles for Lake 
Michigan, as recorded by the lakewide monthly 
mean water level, are presented in figure 2. Low 
Water Datum (LWD) is noted with the red line. 
The natural range for the still water level is 
almost 7 feet, which excludes the effects of 
storm surge. Since 1998, Lake Michigan water 
levels have been fluctuating in a range close to 
LWD, and for many locations within the study 
area, beaches have responded by migrating 
lakeward, new foredunes are growing and dune 

vegetation has migrated lakeward. Refer to the 
beach conditions in figures 3 and 4. Both 
pictures document a growing broad wide 
foredune; given the lack of shrub/woody 
vegetation, this accumulation began during the 
current low lake level period.  
 
During periods of rising lake levels or the highs 
recorded in the early 1970s, mid 1980s or late 
1990s, the beaches within the study area would 
have been significantly smaller as sand is 
transported in an offshore direction. In some 
locations, active dune erosion was likely 
occurring during severe storm events. In figures 
3 and 4, the limit of vegetation was likely much 
closer to the deciduous tree line along the older 
dune crest. 
 
In addition to the cross-shore response of the 
beaches to fluctuating lake levels, the change in 
the water surface elevation from the low to high 
cycles also exerts a strong influence on beach 
conditions by either exposing or covering a 
significant portion of the sandy beach. 
 

FIGURE 2: LAKE MICHIGAN MONTHLY MEAN LAKE LEVELS, 1865 TO PRESENT 
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FIGURE 3: BEACH AT THE BOUNDARY OF BEVERLY SHORES AND  

INDIANA DUNES STATE PARK (LOOKING NORTHEAST) 

 
 

FIGURE 4: BEACH CONDITIONS AT WEST BEACH, LOOKING WEST 
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INFLUENCE OF COASTAL STRUCTURES 
ON LONGSHORE SEDIMENT 
TRANSPORT 

As discussed in Section 2.0, the direction of net 
longshore sediment transport within the study 
area is from the northeast to the southwest. 
When large coastal structures, such as a harbor 
or port, are constructed along the shoreline, they 
disrupt the natural flow of sediment. Typically, 
sediment accumulates on the updrift side of the 
structure, as it acts much like a large groyne. 
Refer to figure 5 for a conceptual sketch of this 
process. Downdrift of the structure, erosion 
typically occurs on the shadow of the port or 
harbor, as depicted in figure 5 for the groyne.  
 
 
Within the limits of the study area, the shoreline 
evolution has been influenced by three very 
large port and harbor structures, namely the 
Michigan City Harbor, which is protected by 
Federal jetty structures, the Port of Indiana 
Industrial Complex, and the Gary Indiana/US 
Steel Harbor. The first structures at Michigan 
City were constructed in 1836 and have trapped 
approximately 36.6 million cubic yards of 
sediment (Baird 2005). The Port of Indiana 
Industrial Complex was much more recent, with 
construction completed in the late 1960s. The 
Gary Indiana/US Steel followed shortly after the 
Port of Indiana Industrial Complex. The 
influence of these large coastal structures on 

shoreline evolution within the study area is 
discussed in Section 5 of this report.  
 
 
METHODS 

The comparison of the shoreline position is 
based on aerial photo interpretation. Using 
photos from different temporal periods provides 
insight into long term trends. In order to 
compare photos from different temporal 
periods, the photos must be orthorectified. The 
orthorectification process takes aerial photos 
and removes the visual distortions created by 
topographical variations and the camera lens. 
Once an aerial photo has been orthorectified, it 
is commonly referred to as an orthophoto. 
When aerial photos from different time periods 
are orthorectified to a common geographic base, 
direct measurements and comparisons can be 
made between them. 
 
The most recent set of aerial photographic 
imagery obtained for the study area is Summer 
2010 from the US Department of Agriculture 
(USDA), Farm Service Agency (FSA), Aerial 
Photography Field Office (APFO), National 
Agriculture Imagery Program (NAIP). 
 
These are provided by the USDA as ready-to-use 
orthophotos. The orthophotos have a 1 meter (3 
feet) ground resolution. The oldest set of 
available and acquired aerial photos with 
sufficient resolution detail is a set of photos  

 
 

FIGURE 5: INFLUENCE OF COASTAL STRUCTURES (GROYNES) ON BEACH ACCRETION AND EROSION 
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from December 1951 and March 1952 from the 
US Department of the Interior (USDI), US 
Geological Survey (USGS). These photos were 
orthorectified using PCI Geomatica’s 
OrthoEngine software, using ground control 
information taken from the USDA 2010 
orthophotos and using an elevation model 
provided by the USGS. These orthophotos have 
a ground resolution of 3 meters (9 feet). 
 
To compare the shoreline position change 
between these two time periods, the visible 
water’s edge was digitally traced using E.S.R.I.’s 
ArcGIS ArcMap software at a scale of 1:3,000 
and is considered as shoreline for the water level 
on the day of the photography. Since the water 
level in 1951/52 and 2010 were not identical, 
direct measurements between these two 
shorelines would introduce a bias associated 
with the lower lake level conditions during the 
2010 photography. Table 1 summarizes all the 
photographs utilized in this analysis, along with 
the date of capture and the associated monthly 
mean lake level (ft, IGLD’85). 
 

TABLE 1: SUMMARY OF AIR PHOTOGRAPHS AND 
MONTHLY MEAN LAKE LEVELS 

Date Shoreline Extent 
Monthly 

Mean Lake 
Level (feet) 

12/9/1951 Gary to Beverly Shores 580.5 

3/27/1952 
Beverly Shores to 
Michigan City 

580.6 

5/3/1971 
Gary to Port of 
Indiana Industrial 
Complex 

580.3 

5/14/1971 
Port of Indiana 
Industrial Complex to 
Michigan City 

580.3 

06 to 
08/2010 

Entire Study Area 578.3 

 
The lake surface elevation difference between 
the 1951/52 photos and those captured in 2010 
was 2.25 ft. To correct for this difference in lake 
levels, the beach and nearshore slopes for the 
sections of shoreline between Michigan City and 
the Port of Indiana Industrial Complex were 
analyzed next. Using recent LIDAR topography 
and bathymetry, the average beach slope 
between the 580.5 to 583.5 ft contours 

(IGLD’85) was calculated to be 1:18 (V:H). The 
same procedure was applied to a 2,300-foot 
stretch of shoreline between the Port of Indiana 
Industrial Complex and Gary. Here the 
calculated beach slope was 1:15 (V:H).  
 
Since the trend in lake levels between the 
1951/52 aerial photograph and 2010 was a drop 
in water level of 2.25 ft, and the former lakebed 
in 1951/52 is now exposed due to lower water 
level conditions, the nearshore slope was also 
calculated between the 570 and 580 ft contours 
for the shoreline between Michigan City and the 
Port of Indiana Industrial Complex. Based on 
the detailed LIDAR bathymetry, an average 
nearshore slope of 1:35 (V:H) was calculated. 
This slope (1:35) was used to correct the 
shoreline change transects described in the 
following paragraphs.  
 
To measure the change between these two 
shorelines, Baird has developed a tool that 
automates the process of measuring transects 
between the shorelines at a user defined interval 
(Zuzek et al, 2003) along a fixed baseline. For 
this study area, an interval of 66 feet was chosen, 
resulting in 1,450 transect lines measuring the 
difference in the shoreline position from 
1951/52 and 2010. The individual transects are 
coded with information such as length, angle 
and trend (erosion/accretion). The length of 
each individual transect was corrected in our 
spreadsheet to account for the lakeward 
position of the 2010 shoreline due to a lake level 
that was 2.25 feet lower than the conditions that 
existed in 1951/52. The corrected transect 
information was used to characterize the change 
in shoreline position at the individual transects 
and establish regional trends or reaches within 
the study limits. 
 
 
RESULTS 

The study area from Michigan City to Gary 
Indiana has been sub-divided into seven reaches 
based on the recorded long term shoreline 
change trends. The reach name, length, trend 
and average shoreline change rate is summarized 
in table 2 and visually in the figures attached at 
the end of this report. To note that the erosion 
transects are shown in red and the accretion 
transects are depicted in yellow. 
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TABLE 2: SHORELINE REACHES AND LONG-TERM TREND (1951/52 TO 2010) 

Reach Name 
Approximate 

Length 
Trend 

1951/52 to 2010 
Average Shoreline 

Change Rate 

Michigan City  

A Mount Baldy Erosion Zone 11,300 ft Erosion 4.5 ft/yr 

B Beverly Shores to Dune Acres 42,600 ft Dynamically Stable n/a 

C 
Port of Indiana Industrial 
Complex Fillet Beach 

7,700 ft Accretion 7.6 ft/yr 

Port of Indiana Industrial Complex 

D 
Burns Waterway Small Boat 
Harbor-Fillet Beach 

3,900 Accretion 2.1 ft/yr 

E Town of Ogden Dunes 3,900 ft Erosion 2.7 ft/yr 

Gary Indiana / U.S. Steel 

F West Beach to Miller 15,100 ft Dynamically Stable n/a 

G 
Gary USX Steel Harbor-Fillet 
Beach 

11,500 ft Accretion 5.1 ft/yr 

Notes: 
ft = feet 
ft/yr = feet per year 
U.S. = United States 
 
 
The shoreline transects for the study area are 
plotted in detail on a series of formatted map 
panels and attached to this report. Each map 
presents the 1951/52 photograph with the 
1951/52 and 2010 shorelines and the 2010 
photograph with the 1951/52 and 2010 
shorelines overlaid. On these maps, the 
shoreline position was not corrected. However, 
the individual transect measurements were 
corrected for the shoreline change rates 
reported in table 2 above. 
 
It is also worth noting that the 1971 shoreline is 
also included on the individual map tiles. The 
difference in the lake level from 1951/52 to 1971 
was 0.25 ft and thus the actual positions can be 
compared without a correction. This photo 
series was selected for the analysis since it 
corresponded closely to the post-construction 
era for the Port of Indiana and Gary. A summary 
of the shoreline change analysis results is 
presented as follows.  
 
Reach A: Downdrift of the Michigan City jetties 
and the steel sheet pile wall protecting the 
NIPSCO property, the Mount Baldy erosion 
zone extends approximately 2 miles. The long-
term erosion rate for this reach is 4.5 ft/yr. 

Without the ongoing nourishment program, the 
erosion rate would be even higher.  
 
Reach B: This reach extends from the Beverly 
Shores community to the western limits of the 
Dune Acres, a total distance of 8 miles. Between 
1951/52 and present, once the transect 
measurements were corrected for lake level 
differences, the average rate of change was 
accretion of approximately 0.3 ft/yr (which is 
likely within the error limits of the analysis). The 
present waterline position is heavily influenced 
by the current period of low lake levels. Once 
high lake levels return, a considerable amount of 
this accreted beach will erode. Also, for many of 
the transects, the trend from 1951/52 and 1971 
was actually erosion. Therefore, this portion of 
the study area has been classified as dynamically 
stable. In other words, both periods of erosion 
and accretion have occurred and will occur in 
the future. The product of these shoreline 
fluctuations is a net change of close to zero. 
 
The dynamic nature of this shoreline is further 
highlighted by the 1951/52 to 2010 shoreline 
comparison for the Beverly Shores area. 
Although the beach has migrated lakeward from 
1951/52 to 2010, some of cottages that were 
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located lakeward of the road are now gone. It is 
possible they were lost or damaged during the 
high lake period between early 1970 and late 
1990. The visible waterline in the 1971 photo 
series confirms that parts of the shoreline 
eroded during this period of high lake levels.  
 
Reach C: The updrift fillet beach at the Port of 
Indiana Industrial Complex is 1.5 miles in length 
and has been rapidly accreting since the port was 
constructed. The average accretion rate is 7.6 
ft/yr. Without the Port of Indiana Industrial 
Complex, this sediment would be spread along 
the beaches of Ogden Dunes to Marquette Park.  
 
Reach D: Since the construction of the jetties at 
the mouth of the Burns Waterway Small Boat 
Harbor, the relatively straight 1971 shoreline is 
re-aligned against the jetties. The average 
accretion rate from 1951/52 to 2010 is 2.1 ft/yr) 
for a distance of approximately 0.75 miles. 
However, based on the position of the 1971 
shoreline, it appears the sand in this sub-cell has 
just migrated into the present fillet beach (not a 
net gain to the sub-cell). 
 
Reach E: The beach fronting the Town of 
Ogden Dunes community has a long-term 
erosion rate of 2.7 ft/yr, which is attributed to 
the sediment starved conditions created by the 
Port of Indiana Industrial Complex.  
 
Reach F: Between the Port of Indiana Industrial 
Complex and Gary USX Steel Harbor, 2.8 miles 
of shoreline is classified as dynamically stable. 
Although the average transect change rate was 
accretion of 0.65 ft/yr, this rate of change is 
considered to be within the error of the analysis 
and is also highly influenced by the present low 
water conditions. The position of the 1971 
shoreline was very similar to the 1951/52 
conditions. The present wide beach conditions 
could change significantly during average or 
high lake levels.  
 
Reach G: The fillet beach adjacent to the Gary 
USX Steel Harbor-east breakwater is 2.2 miles in 
length and features an average accretion rate of 
5.1 ft/yr. A significant volume of sediment has 
accumulated in this region and this process will 
continue, especially if dredging around NIPSCO 
intake and mechanical bypassing continue. At 
some point in the future, sediment will migrate 
along the outer limit of the Gary USX Steel 

Harbor and some will accumulate in the 
navigation channel. 
 
 
USACE INDIANA SHORELINE 
MONITORING REPORT (2008) 

The USACE has been nourishing the shoreline 
downdrift of Michigan City since 1974. In 2008 a 
comprehensive monitoring report was prepared 
to review the shoreline evolution between 
Michigan City and the Port of Indiana using 
aerial photographs and beach profile surveys. 
The following bullet points highlight key 
findings relevant to the present investigation for 
Indiana Dunes National Lakeshore: 

 Between 1974 and 2004, nourishment 
was placed on the beach immediate east 
of Mount Baldy on 11 out of 30 years. A 
total of 925,000 cubic yards was placed 
from upland sources and sediment 
bypassed at Michigan City, for an annual 
average of approximately 30,800 cubic 
yards. 

 Baird’s (2004) sediment budget study 
determined there was a 105,000 cubic 
yard deficit at Mount Baldy due to the 
sand trapped at Michigan City. 
Therefore, despite the substantial effort 
to nourish the beaches downdrift of the 
harbor, erosion will continue until this 
deficit is substantially reduced. 

 Since the focus of the investigation was 
monitoring downdrift shoreline 
evolution following the beach 
nourishment, aerial photographs were 
analyzed from 1979, 2000 and 2005. A 2 
ft contour was derived from the 
photographs by digitizing the shoreline 
and adjusting the position landward or 
lakeward using a fixed beach slope. A 
fourth 2 ft contour was derived from a 
1997 SHOALS survey of the study area. 

 Shoreline change measurements were 
made of 400 ft intervals along a baseline 
from 1979 to 2005, then annualized as 
ft/yr. Qualitative descriptors were also 
generated for the measurements at 400 ft 
intervals. Figure 18 from the USACE 
report is reproduced in this report. 

 The shoreline change analysis generally 
identified similar trends to the results 
summarized in this report, with 
significant erosion fronting the Mount 

363



APPENDIX C: TECHNICAL REFERENCES 

Baldy dunes even in light of the beach 
nourishment and a large accretion zone 
to the east of the Port of 
Indiana/NIPSCO plant. For the central 
portion of the shoreline (Beverly Shores 
and State Park), the USACE report 
identified accretion rates ranging from 
“very slow” to “moderate” to a few 
isolated cases of “rapid”. The “rapid” 
classification appears to be attributed to 
sand waves moving along the coastline. 
The Baird analysis in this report for the 
central region concluded the shoreline 
was dynamically stable but it should be 
noted the duration of our analysis was 
much longer (1952/52 to 2010). From 
1951/52 to 1971 the shoreline actually 
eroded in some locations, which was 
part of the rationale for classifying this 
region as dynamically stable. It should 
also be noted when positional errors 
due to photo registration and digitizing 
the shorelines are considered, small 
rates of change actually fall within the 
error limits of the analysis. Refer to 
Zuzek et al. (2003). 

 Nine beach profiles offshore of Mount 
Baldy were analyzed from 1997 to 2005. 
Based on a 3 dimensional surface 
comparison of the raw point data, the 
net lakebed change was a small gain of 
0.1 ft (averaged across the entire area). 
Refer to the figure reproduced in this 
report. It should be noted that the 
change was not uniform, with significant 
accretion at the shoreline (0 to +6 ft). 
This accretion was likely attributed to 
both the beach nourishment program 
and the significant drop in lake levels 
from 1997 to 2005. Offshore of the 
beach, there are significant areas were 
lakebed erosion ranging from 1 to 4 feet 
were documented. As the lakebed in this 

region is presumed to be exposed glacial 
sediment (lacustrine clay), this erosion 
represents the permanent removal and 
lowering of the lake bottom. This 
finding is an important design 
consideration for developing long-term 
shoreline stabilization options for the 
park in the future.  

 
DREDGING AND BEACH 
NOURISHMENT SUMMARY 

Dredging and beach nourishment data in the 
project area has been compiled from various 
sources. This data, together with the shoreline 
evolution analysis, will provide useful 
information in support of the shoreline 
restoration alternatives. The dredging and beach 
nourishment records for Michigan City were 
assembled by the USACE-Chicago District from 
1920 to 2000. Data for Burns Harbor Waterway, 
Burns Small Boat Harbor and NIPSCO/Bailly 
Intake has been summarized from USACE from 
1980 to 2009. The Mount Baldy beach 
nourishment data has been assembled from both 
NPS and USACE data.  
 
 
Michigan City 

The historical records provided the year and 
volume of sediment removed from the lake bed, 
but the location of the dredging is not specified. 
Consequently, the location of the dredging is 
categorized as: inner harbor, outer harbor, 
combined inner and outer harbor or unknown. 
The results of this analysis are presented 
graphically for the period of 1920 to 2000 in 
figure 6. The individual colored symbols indicate 
the location of the dredging, while the green line 
is the cumulative yearly total, regardless of 
location. 
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The Beverly Shores area was nourished only 
between 1986 and 1999, with an average 
quantity of 52,000 cubic yards per dredging 
event. No other nourishment records were 
found. Table 3 shows a summary of the Burns 
Waterway, Small Boat Harbor, and 
NIPSCO/Bailly quantities dredged.  
 

TABLE 3: DREDGING SUMMARY FOR BURNS 
WATERWAY  

SMALL BOAT HARBOR (1980 TO 2009) 

Project Year Qty. (cyds) 

Burns Waterway Harbor 

2009 49,000 

2008 55,000 

2007 100,0000 

1996 266,000 

1986 67,000 

Burns Small Boat 
Harbor 

2009 80,000 

2000 143,000 

1985 59,000 

NIPSCO Intake  
(USACE Dredging) 

2009 110,000 

2008 105,000 

2007 228,000 

2006 30,000 

NIPSCO Intake  
(USACE Dredging) 

1999 165,000 

1997 146,000 

1995 118,000 

1992 209,000 

1989 288,000 

1986 320,000 

1982 218,000 

1980 275,000 

Total  3,3031,000 
 
 
Mount Baldy 

The beaches fronting Mount Baldy have been 
nourished since 1974. A total of 792,884 cubic 
yards have been trucked to the site from upland 
sources and placed on the beach. In addition, 
371,373 cubic yards of sediment dredged 
hydraulically from the Michigan City Harbor 
has been placed on the beach. When annualized, 
approximately 31,465 cubic yards of sand has 
been placed since 1974 as a long-term average 
quantity. To note this is a lot less than the 
calculated 105,000 cubic yards deficit needed 
due to the sand trapped at Michigan City. 

Therefore, despite the efforts to stabilize the 
shore, the beach and dune continue to erode at 
Mount Baldy. A summary of the Mount Baldy 
beach nourishment is presented in table 4. 
 
TABLE 4: BEACH NOURISHMENT FOR MOUNT BALDY  

(1974 TO 2008) 

Project  Year  
Upland 

(Trucking) 
Qty. (cyds) 

Michigan 
City Harbor 
(Hydraulic 
Dredging) 
Qty. (cyds) 

Mount Baldy 
Beach 
Nourishment*  

2010 56250 
 

2008 17,273 30,159 

2007 17,273 
 

2005 9500 13,962 

2004 17,500 
 

2003 52,298 51,119 

2001 42,750 
 

2000 
 

85,251 

1999 36,000 
 

1998 107,000 
 

1997 73,000 
 

1996 57,000 48,201 

1992 
 

74,642 

1987 
 

68,039 

1981 80,000 
 

1974 227,000 
 

Total 792,844 371,373 
Notes: 
cyds = cubic yards 
qty = quantity 
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APPENDIX D: SPECIES LISTS 

D1: REACH 1 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST 
D2: REACH 2 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST 
D3: REACH 3 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST 
D4: REACH 4 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST 

D5: SUMMARY OF PARK PLANTS OF CONCERN 
D6: PANNE WETLAND SPECIES TABLE 

D7: PARK PLANTS OF CONCERN AND LIST OF SPECIES OCCURRING IN THE DUNE COMPLEX 
D8: WILDLIFE SPECIES OF CONSERVATION CONCERN 

D9: BIRD SPECIES OF CONSERVATION CONCERN 
D10: SUMMARY OF BENTHIC SPECIES IN LAKE MICHIGAN NEARSHORE 
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APPENDIX E: CONCERN RESPONSE REPORT 
 

ARCHAEOLOGY – SHIPWRECKS – ADDITIONAL RESOURCES 

ARCHAEOLOGY – SHIPWRECKS – COASTAL PROCESSES 

PLAN – CULTURAL RESOURCES 

PLAN – CULTURAL RESOURCES – ADDITIONAL DOCUMENT REVIEW 

PLAN – CULTURAL RESOURCES – THANK YOU 

BEACH NOURISHMENT – GENERAL- AQUATIC FAUNA  

BEACH NOURISHMENT – GENERAL- CLIMATE 

BEACH NOURISHMENT – GENERAL- FREQUENCY 

BEACH NOURISHMENT – GENERAL- SAND 

BEACH NOURISHMENT – MT. BALDY – SAND 

BEACH NOURISHMENT – PORTAGE LAKEFRONT – OTHER 

COBBLE BERM – COST, ENGINEERING, AND SHORELINE DYNAMICS 

COBBLE BERM – HABITAT – CLAY VALLEY [NEW] 

COBBLE BERM – HABITAT – INVASIVES 

COBBLE BERM – NAVIGATIONAL / RECREATIONAL HAZARD 

COBBLE BERM – COBBLE – PHYSICAL MAKE-UP, INTEGRATION, AND MOVEMENT 

ALTERNATIVE DEVELOPMENT PROCESS 

CHOOSING BY ADVANTAGES PROCESS FOR SELECTION OF THE PREFERRED ALTERNATIVES 

DEVELOPMENT OF COSTS 

REQUIREMENT FOR FURTHER STUDIES 

REACHES 1 AND 2 NEW ALTERNATIVE PROPOSED AND REACHES 3 AND 4 NEW ALTERNATIVE PROPOSED 

REACHES 1 AND 2 NEW MITIGATION PROPOSED AND REACHES 3 AND 5 NEW MITIGATION PROPOSED 

ALTERNATIVES ELIMINATED: HARDENED STRUCTURES 

DESCRIPTION OF NO ACTION ALTERNATIVE 

PROPOSED MODIFICATION TO REACHES 1 AND 2 PREFERRED ALTERNATIVE 

REACHES 1 AND 2 PREFERRED ALTERNATIVE GENERAL QUESTIONS 

PROPOSED MODIFICATION TO REACHES 3 AND 4 PREFERRED ALTERNATIVE 

CONSULTATION AND COORDINATION – GENERAL COMMENTS 



IMPACT ANALYSIS: GENERAL METHODOLOGY FOR ESTABLISHING IMPACTS / EFFECTS 

IMPACT TOPICS DISMISSED FOR DETAILED ANALYSIS: WATER QUALITY 

ISSUES: CLIMATE CHANGE 

PLAN IMPLEMENTATION AND SIGNAL OF FUTURE INTENT: REMOVAL OF HARDENED STRUCTURE 

PURPOSE AND NEED IS NOT VALID OR SUBSTANTIATED 

COST OF IMPLEMENTING THE PROJECT IS PROHIBITIVE 

COMPLIANCE WITH FEDERAL, STATE, AND LOCAL LAW 

PARK LEGISLATION / AUTHORITY 

PARK OPERATIONS: EFFECTS OF PROPOSAL AND ALTERNATIVES 

THREATENED AND ENDANGERED SPECIES AND SPECIES OF CONCERN: IMPACT OF PROPOSAL AND ALTERNATIVES 

TERRESTRIAL HABITAT: IMPACT OF PROPOSAL AND ALTERNATIVES 

TERRESTRIAL MANAGEMENT PROPOSED ACTIONS 
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