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Kelley et al., 2005 (after Barber, 1995, USACOE, 1955)

The entrance to the 
Saco Estuary
was blocked by an 
ebb-tidal delta



“Balloon’s Eye View”
of Saco Bay: ca. 1880
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no south jetty
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Residential/Recreation Growth
in the Late 19th-Early 20th Century
on new land from 
ebb tidal delta collapse

But erosion of temporary land
began soon

1891

Camp Ellis ca. 1910

1925



1910: Study of Camp Ellis
           beach erosion
1912 : Construction of 
            22 m long spur jetty

“a constant movement of 
sand from north to south 
along the ocean beach has 
deposited material in front 
of the original (river) 
entrance channel”
USACOE, 1910

1979

M. Moreau



Commerce: 1909
Coal, sand, cotton, iron, paving, pitch, 
gravel, lime, cement, plaster, ashes, and ice

Total River Tonnage:
50,746 tons received (nothing shipped)

Total Rail Tonnage:
63,276 tons received (40,000 coal), 131,714 tons shipped

(USACOE, 1910, Cervone, 2001)

Commerce: 1883

Number vessels: 40-50 schooners

Total Tonnage: 38,000 tons 
(33,800 tons coal)

(USACOE, 1886, Cervone, 2001)

1940: 
Last coal vessel up river

1958:
Mills all closed

Industrial Period Ends



1944

1954

Residential Period

1940-55: Growth in residences, erosion
1953:       Surf  St Seawall (213 m)

1955: USCOE study: jetty not cause of beach erosion
          5.9*106 m3 sand lost since 1869

“The beach material is of 
glacial deposit origin…there 
is no natural source of 
material other than by local 
erosion  within the confines 
of Saco Bay”
1955: USCOE

Surf St. Seawall

from Farrell, 1972



The Army said that “holes” in the 
Saco Estuary proved no sand was 
coming downstream; 
The holes was bedrock 
constrictions that led to scour



Sand pours through the scour constrictions in large bedforms



1940-1957: Spit growth

Inlet narrowed by > 500 m
since 1877

USACOE jetty in 1957,
dredged sand put on spit

1957

1940
jetty

from Farrell, 1972

~ 5*106 m3 sand added
to this area in last century,
but no connection made 
between Camp Ellis erosion 
and Pine Point accretion by
Army who was studying this.



1969 1970

1969: old anchorage in ruins
Sand accumulating near harbor;
decision needed to abandon harbor
or redevelop it.

1970: new deep anchorage
dredged, new dock added,
Jetty raised, smoothed to
block sand entry

ruins

sand bar
(flood tidal delta)

new, deep 
harbor with 
dock

Photos from Farrell, 1972



Summer Sand movement

Parking 
area

oceanland



1969: 
Camp Ellis beach eroded
Locals claim wave reflection

1978:
Storm of Century

1979
Adoption of Sand Dune Law(from Farrell, 1972)

(E. Kelley, 1978)

wave reflection from jetty



1983:
Maine’s Sand Dune Law
* No new seawalls
* No rebuilding houses >50% 
damaged by storm
* Set back behind dunes
*100 year sea-level rise considered in 
development 

Knisel, 2002



1991

S. Dickson

1990’s
Loss of property continues
Blame focuses on Corps
SOS Camp Ellis forms



$169,644 Sea Grant Project
1 Ph. D. and 2 Masters theses

Saco R sources beach sand
Sand moves from south to north
Jetty began erosion trend

(from Barber, 1995, Manthorp, 1995, Kelley et al., 2004



“The study also found that the navigation 
project may, to some extent, influence the
coastal processes in the area”. 
Col. Morris, NE Div. 1-14 -92

$850,000 Corps
Physical model built atWES 
in Mississippi





“I do not believe any more jetties or revetments should be constructed at Camp Ellis…
the construction of new seawalls is prohibited in Maine…the impact of building large 
coastal structures can be unpredictable and far-reaching…currently the erosion problem 
is localized at Camp Ellis…I do not want to see the problem transferred to other areas. 
Large structures also are expensive to build and have high long-term maintenance
costs. All these  concerns make non-structural solutions much more desirable.”
Dean Marriott, Commissioner, 
Maine Dep’t. Environmental Protection, 1/28/92

Landscape architect’s sketch of 
Camp Ellis after a buyout of 
endangered properties.





USACOE 152.4 m

124.9 m

120.4 m

Plan 25A

228.6 m 

Plan 6

Plan 6
$17,860,000       initial costs, Federal 

$233,000/Year annual costs, local

Plan 25A
$25,120,000 initial costs, Federal 

$208,000/Year  annual costs, local

Modelling cost ~ $5 million

Woods Hole Group, 2006

USACOE



From Brothers, 2006

Sea Grant project ($165, 518)
Sand exits river every spring
Complex, not understood pathways offshore

Number of days per year 
Saco River contributes sand to 
inner shelf

From Brothers, 2006

Brothers, 2008



1908 shoreline

1967 shoreline

Inundated 
property lots

2007 house
loss

April, 2007

April, 2007

Maine Geological Survey





USACOE



March, 2009

June, 2019

Before replenishment

After replenishment


