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ABSTRACT. In order for proper land use planning
to occur in coastal Lincoln County, Oregon, coastal
erosion rates should be determined. This has been
accomplished by identifying the location of the
Lincoln County coast in 1939, 1959, and 1973 and
measuring the amount of change occurring between
the years. The area was mapped according to three
rate categories of erosion (slight, moderate, and
severe) or accretion. Erosion rates can be related
to geologic, climatic, and oceanographic factors.
Geologic influence is most easily determined and
gives the most insight for planning decisions.
There are several methods of shore protection.
These include the use of vegetation, structural
means, and/or zoning.

I NTRODUCT ION

In recent years, Lincoln County has experienced increased growth. Dev-

elopment pressure has been greatest in the coastal areas, much of which is

subject to hazard due to coastal erosion. Past study of erosion in this area

has concentrated primarily on landslide classification, erosion processes, and

short term estimates of erosion rates. In an effort to expedite proper site

selection for future development, this report seeks to determine differential

erosion rates along the Lincoln County coastline.

BACKGROUND

Three factors have brought about the need for this report: 1) geologic,

climatic, and oceanographic factors resulting in hazardous erosional conditions

on the Lincoln County coast; 2) population trends in Lincoln County; and 3) the

Oregon Land Conservation and Development Commission Statewide Planning Goals

and Guidelines.

Geologic, Climatic, and Oceanographic Factors

The coastal margin of Lincoln County is predominently composed of marine

terrace cliffs of sandstone and siltstone beds which are locally overlain with

fine-grained dune deposits. The other portions of the coastal margin include

cliffs developed from basalt bedrock and areas of unconsolidated sands. Because

of the resistant nature of basalt, these areas are experiencing minimal erosion.



However, the sandstone and siltstone bedded cliffs and the unconsolidated sands

are highly erodable. Some of these areas have previously experienced notable

retreat which has, in some cases caused extensive destruction to development

(Schlicker et al., 1973, pp. 82-92).

Coastal Lincoln County has a moist, temperate climate. Precipitation amount

and regime is an important factor in relation to erosional occurences. Amountc

range from 60 to 90 inches per year along the coast and 80 percent of the annual

precipitation falls between October and March (Schlicker et al. , 1973, p.8).

The temperate climate and high amount of rainfall nroduce a relatively rapid

rate of weathering which decreases soil strength. The concentration of rain-

fall in winter months results in unstable wet soils because of their reduced

cohesion and increased weight.

Winter storm conditions not only bring increased rainfall to the Lincoln

County coast, they also brine high energy wave conditions. Figure 1 shows the

average, maximum, and minimum breaker heights for ten-day periods from July

1972 through June 1973. It illustrates the increased wave energy conditions

occurring in the months from March to November. Beaches provide an energy

dissipating buffer between waves and the sea cliffs and dunes. However, through

the course of a series of winter storms, sand is removed from the beaches,

severely reducing their buffering capacity. This leaves the sea cliffs and

dunes more vulnerable to the high energy winter waves (Komar, 1977, p.7).

Another factor affecting wave height and consequent erosion is tide con-

dition. Each month, tides fluctuate from neap tide to spring tide. At neap

tide, the tidal range is at its smallest for the month so that waves will reach

much higher levels and the risk of severe erosion is much greater.

Ponulation Trends

In 1970, the population of permanent residents in Lincoln County was 25,755.

It is estimated that this population will grow to 28,500 by 1980 and 36,800 by

1990 (Figure 2). The estimated 1970 non-tourist population (summertime residents)

is also expected to increase in the coming decades. In addition, thousands

of tourists visit the county each summer and their numbers are projected to take

substantial increases in the near future (Schlicker et al., 1973, p.7).
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As the fuiltime and summertime populations grow, and tourist visits in-

crease, development must take place to accomodate the increases. Development

pressures are greatest in the coastal areas for two reasons: 1) most tourist

activities are located there, and 2) the trend of nopulation growth is away

from the interior areas and toward the coast (Schlicker et al., 1973, p. 7).

LCDC Planning Goals and Guidelines

Information from this report will he used by the Lincoln County Planning

Department to assist in the completion of the county comprehensive plan accor-

ding to the Oregon Land Conservation and )evelopment Commission Statewide Plan-

niny Goals and Guidelines. This report is pertinent to LCDC's Goal #7 (Areas

Subject to Natural Disasters and Hazards). The objective of the goals is "to

protect life and property from natural disasters and hazards." As stated in its

guidelines, "areas subject to natural hazards should he evaluated as to the de-

gr9e of the hazard present." (LCDC, 1974)

PREVIOUS WORK

Past research dealing with Lincoln County's coastline includes a general

description of the climate, industries, and geology of the Oregon coast by

Smith (1939). North and Byrne describe and classify landslides of the northern

Oregon coast in several works (1963, 1964, 1965). Erosion processes on the

Oregon coast are dealt with by Dickeri (1961), Komar (1975, 1976). and Rea and

Komar (1975) with particular attention directed toward the erosion of Siletz

Spit. Information about shoreline processes and changes is provided by the

U. S. Amy Corps of Engineers (1971) and a guide to environmental geology in

Lincoln County was written by Schlicker et al. (1973).

Documentation of erosional occurences includes Alien's description (1944)

of the Jumpoff Joe landslide of 1943 in Newport. Komar and Rea (1976) pro-

vide documentation of Siletz Spit erosion and an explanation of its causes.

Previous determination of rates of coastal retreat for various areas of Lincoln

County have been provided by Schlicker et al (1973), Mathiot (1973). and Stem-

bridge (1975).
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Material dealing with erosion and landslides of a more general nature is

extensive. It includes, however, writings by Sharpe (1938), Terzaghi (1950),

and Schlicker (1956).

PROCEDURE

Determination of erosion rates on the Lincoln County coast was accomplished

by examination of successive sets of aerial photographs. Air photos from the

following three years were used: 1) 1939 (1:10.000. U. S. Army Corps of En-

gineers), 2) 1959 (1:8,400, Agricultural Stabilization and Conservation Ser-

vice), and 3) 1973 (1:2,400, Oregon State Highway Division).

Lincoln County plat maps at a scale of 1:4,800 were used as base maps for

drafting the location of the marine terrace cliffs or high tide lines in sand

and dune areas. For the 1939 and 1959 air photos, the Zoom Transfer Scope

was used to enlarge the scales of the photos to the scale of the plat maps.

This device is extremely valuable for this purpose because it allows easy ad-

justment of scale according to variations occurring within the flight line due

to topography or change in flight altitude. It also allows adjustments accor-

ding to distortions which increase with distance from the center of the photo-

graph.

The Zoom Transfer Scope, however, could not be used to decrease the

scale of the 1:2,400, 1973 photographs. This was, therefore, accomplished with

the use of a proportional divider. To check the accuracy obtained using the pro-

portional divider, the 1959, 1;8.400 air photos were compared with a set of

1977, 1;20,000 air photos using the Zo'm Transfer Scope. The results were com-

pared with the data previously obtained from the 1973 photos.

After the coastal location had been mapped for the three years, measure-

ments were made at 313 points along the Lincoln County coast to determine the

erosion rates within the periods from 1939 to 1959 to 1973 (Appendix A). Ero-

sion amounts for the 1939 to 1973 period were averaged and standard deviations

found to set up erosion rate categories. All erosion rates were then catego-

rized. After field checking, the Lincoln County coast was mapped according to

erosion rate categories.
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RESULTS

Erosion rates for the 34-year period from 1939 to 1973 range from amounts

imperceptible to about 240 feet in the Jump-off Joe area of Newport. The mean

rate in the 34-year period is 20 feet which is almost 7.1 inches per year. The

mean amount of erosion on sedimentary and unconsolidated materials is 26 feet

for the 34-year period or 9.2 inches per year. The basalt areas showed a mean

of 6 feet of erosion from 1939 to 1973 or 2.1 inches per year.

Three categories of erosion rates were determined using cut-off points

of one standard deviation above and below the mean. Categories were determined

as follows:

less than 2.8 inches/year ---------------------------- slight
2.8 11.3 inches/year ------------------------------- moderate
more than 11.3 inches/year --------------------------- severe

Ten areas which showed varying erosion rates and geologies were selected

for field checking (Appendix B). Field evidence in all cases confirmed data

obtained from the aerial photographs.

The set of erosion rate maps produced for this report are very large and.

therefore, could not all be included along with the report. These maps are

on file with the Lincoln County Planning Department. Two of the maps from th

set are included in the back of this report as examples. On the maps, a green

line denotes slight erosion, black is moderate, red is severe,and yellow de-

notes accretion. Those areas shown with a dotted line are areas where data was

incomplete.

ANALYSIS

Problems

The method of establishing erosion rates used for tiis report has only

a fair degree of accuracy. It was used in this case, because it can he accom-

plished more quickly than other methods and it provides a relatively long-term

estimate of erosion rates. A more accurate method of establishing erosion rates
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is with the use of bench mark stakes.

Another problem encountered in this study is that maps and air photos are

at a smaller scale than reality, so errors that occur using them become much

larger in reality. One inch on the erosion rate maps equals 400 feet on the

ground, which means that an error as small as 1/100 inch on the map is four

feet in reality.

Errors may come from several sources. One of these is the inherent distor-

tion that occurs in air photos which increases with distance from the focal

point of the photo. Another problem is the lack of good data points occurring

in areas where little development has taken place. A third source of error is

interpretation difficulty. This is caused by poor resolution of the photograph

or difficulty in determining the exact cliff location due to obstruction from

vegetation. The magnification and distortion capabilities of the Zoom Trans-

fer Scope help alleviate these problems, but cannot completely do so in all

cases.

One further note should be made within this section, dealing with the 34-

year time span between the earliest and latest set of air photos. Although t

this is a reasonable time span for estimation of long-term erosion rates, it

must he stressed that these rates are quite variable. It is highly possible

for an area of the marine terrace cliffs to show very little retreat for many

years, then suddenly lose many feet in one landslide event. In this study.

yearl.)' erosion rates for the 1930 1959 period often differed markedly from

those of the 1950 1973 period.

Causes and Processes of Erosion and Accretion

Coastal processes (longshore drift, wave erosion, dune shifting, landslidinq,

river transport of sediments, etc.) are interrelated and exhibit a natural balance.

These processes are controlled by climatic, geographic, and oceanographic fac-

tors (U. S. Army Corps of Engineers, 1971, pg. 8) which were discussed earlier

in this report. The following discussion focuses on the relationship between

Lincoln County's coastal geology and erosion and accretion processes (Figure 3).

This relationship is important because of the insight that it can contribute to

planning decisions. The discussion is divided into three broad categories:



1) unconsolidated materials, 2) sedimentary marine terraces, and 3) basalt

terraces and headlands.

Unconsolidated materials

Beaches, sandspits, and dunes consist primarily of unconsolidated sands.

Beaches are formed by wind and wave erosion of the coast and deposition by long-

shore transport. Because of their unconsolidated nature, they are highly sus-

ceptible to erosion. However, because they are also subject to accretion, they

tend to be highly transient feature. Thus, due to the opposing forces working

on them, beaches may experience a net loss, net gain, or little change over a

long-term period. In Lincoln County, beaches occupy approximately 70 percent

of the coastline. Their importance to this study lies both in their extent, and

in the protection that they provide for the adjacent inland.

Sandspits are subject to the same processes as beaches and are, therefore,

also transient features. Sandspits in Lincoln County are located at Siletz

Bay, Yaquina Bay, and Alsea Bay. The spit at Siletz Bay is presently subject to

severe erosion on its seaward side (Schlicker et al., 1973, p. 115). Most of

the seaward side of the spit at Yaquina Bay is subject to moderate to severe

erosion. However, the area adjacent to the jetty is accreting. The Alsea

Sandspit is undergoing accretion on its seaward side and srosion on the bay side

(Stembridge, 1975, p. 118).

Dunes are wind-blown deposits of sand. Some have developed vegetative cover

and are stabilized. Others are active, having no vegetation and constantly shif-

ting. Extensive deposits of both types are found on Siletz Spit. the spit at

Yaquina Bay, Southbeach, the mouth of Beaver Creek, the area north of Alsea

Spit, and on Alsea Spit. Occurence of erosion and accretion on the spits was

previously discussed. Southbeach has undergone a high degree of accretion and

the area to the north of Alsea Spit is eroding moderately.

Sedimentary marine terraces

Marine terraces are surfaces that are elevated either as a result of a

change in sea level or uplift of the land. They are the dominant landform type

of coastal Lincoln County, and are predominantly developed on bedrock of sand-
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stone interbedded with siltstone. ihis is overlain by semi-consolidated sand,

clay, and gravel (Schlicker et al., 1973, p. 121) and occasional layers of peat.

Stabilized dunn sands usually overlie the terrace deposits. The terrace materials

are extremely erodable resulting in constant cliff retreat. In addition, their

elevated position makes them susceptible to undercutting by waves and resulting

mass failures. Another factor which increases the likelihood of landslides

is the occurence of seaward-dipping bedding planes in many terrace areas, espe-

cially the Nestucca, Astoria, and Hye units (Schlicker et al., 1973. p. 82).

Under this condition, failures can occur at the water-saturated contacts of the

marine terrace deposits and bedrock units.

Basalt terraces and headlands

Although most of the Lincoln County terraces are developed on sedimentary

bedrock, some areas are developed on basalt bedrock. There are also several

basalt headlands. A headland is a projection of land into the sea. The basalt

rock is more resistant to erosion than sedimentary rock and, therfore, has a

much slower rate of retreat. The major areas of basalt on the Lincoln County

coast include most of the area from Fishing Rock south to Otter Crest. Yanuina

Head, Seal Rocks, Yachats, and Cape Perpetua. Although the general rate of

retreat in these areas is relatively slow, they are occasionally subject to mass

failure mostly in the form of rock and debris falls. Undercutting by waves also

occurs, hut at a much slower rate than areas of sedimentary bedrock. When

failure does occur, it takes place along faults and joints where waves erode

and weaken the rock (Byrne and North, p. 9).

METHODS OF SHORE PROTECTION

Several methods exist which can prevent or slow down coastal erosion. One

such method is to preserve or induce the growth of vegetation. Protection of a

cliff face from erosion can be accomplished by hanging wire fencing over it to

protect the vegetation and the cliff face also. Where the cliff angle is too

steep for vegetation growth, terracing or shaping the cliff slope to reduce the

angle and planting vegetation will increase the stability of the cliff. This,
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however, is accomplished at the expense of land from the surface of the cliff

(Schlicker et al., 1973, p. 132).

Other, more costly, structural methods of erosion prevention include riprap,

seawalls, revetments, and drainage systems. These and other methods can be very

effective for preventing erosion and protecting coastal development. Further

explanation of these methods is beyond the scope of this report. however, more

information may be obtained from the U. S. Army Corp of Engineers (1966. 1971).

In the areas of sandspits and active dunes, preservation of vegetation on

the dunes is of utmost importance. If development is to take place in these

areas, the foredune should not be disturbed. If development has already disturbed

the foredune, protection from erosion may be obtained from riprap or seawalls

(Schlicker et al., 1973, p. 173).

Protection of basalt headlands by structural means is difficult and costly because

of the deep water adjacent to the shore. Due to this factor and the generally

slow erosion rates of these area, structural means of protection are not warranted.

Another means of protecting development from erosion is through a zoning or

management program which would control the amount, type, and setback of develop-

ment or very little development with large setbacks. Setback could be deter-

mined by comparing the estimated life span of a structure with the erosion rate

of the area in which it is to be built. This means that if a structure has an

estimated 30-year life span and the erosion rate of the area where it is to be

built is one foot per year, then the structure should be placed at least 30

feet back from the cliff edge.

SUMMARY

The population of Lincoln County is growing primarily in its coastal areas

and this is resulting in an increase in development pressures. Development in

the coastal areas is subject to hazard from erosion, both in the form of constant

retreat and mass failures. To minimize the threat from this hazard, precautions

should be taken, and it is important that the precautions for each area are re-

lated to the degree of the hazard of the area.
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The severity of erosion for the Lincoln County coastline was evaluated by exa-

mining three sets of aerial photographs from the years 1939, 1959, and 1973,

and from field checking. Measurements were made to determine the amount of

retreat occurring between these years.

The amount of erosion occurring from 1939 to 1973 ranges from immeasurable

amounts to about 240 feet. The average erosion rate is 20 feet for the 34-year

period or about 7.1 inches per year. Areas composed of sedimentary or unconsol-

idated materials show a yearly average retreat of about 9.2 inches per year.

Average retreat for the areas with basalt bedrock is about 2.1 inches per year.

Three erosion rate categories were established using one standard deviation

above and below the mean as cut-off points. These were designated slight (less

than 2.8 inches per year), moderate (2.8 11.3 inches per year), and severe

(more than 11.3 inches per year). A category was also established to denote

accretion. Erosion rates on the Lincoln County coast were then mapped according

to these categories.

Although erosion rates are related to many factors. the one factor that will

give the best indication of amount and type of erosion is geology. Coastal areas

composed of unconsilidated materials may show erosion or accretion and may change

back and forth between the two. Areas with sedimentary bedrock show signifi-

cant constant retreat and mass failures. Areas developed on basalt bedrock have

a relatively slower rate of retreat and occasional mass failures.

Shore protection can be accomplished by one or a combination of several means.

Vegetation is useful for increasing stability in sand areas and on the marine

terrace cliffs. Structural means such as riprap and seawalls can be very effec-

tive means for the protection of coastal development. Finally, a zoninq or manaue-

ment program can be used as a means of protectino development from erosion.

This method could control the amount, type and setback of development in coastal

areas.
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APPENDIX A

EROSION MEASUREMENTS

Measurements are stated in inches.
1 inch = 400 feet (1/100 inch = 4 feet)

1939-1959 1959-1973 TOTAL

1. .06 .02 .08

2. .07 .02 .09

3. .03 .02 .05

4. 0 0 0

5. .05 .01 .06

6. .04 .01 .05

7. .02 .04 .06

8. .02 .08 .10

9. 0 .03 .03

10. 0 .03 .03

11. 0 0 0

12. 0 0 0

13. .23 .05 .28

14. .04 .02 .06

15. .04 .02 .06

16. .03 . .03 .06

17. .05 .02 .07

18. .10 .01 .11

19. .07 .07 .14

20. .10 .06 .16

21. .06 .06 .12

22. .09 .04 .13

23. .05 .02 .07

24. .04 .03 .07

25. .06 .03 .09

26. 0 .09 .09

27. .02 .02 .04
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1939-1959 1959-1973 TOTAL

28. 0 .03 .03

29. .07 0 .07

30. .01 0 .01

31. .01 .01 .02

32. .01 .01 .02

33. .01 .01 .02

34. .01 .01 .02

35. .11 .02 .13

36. .08 .02 .10

37. .06 .01 .07

38. 0 0 0

39. 0 0 0

40. .05 .01 .06

41. 0 0 0

42. 0 0 0

43. .03 .02 .05

44. .09 .02 .11

45. .06 .01 .07

46. .04 .01 .05

47. 0 0 1)

48. .01 .01 .02

49. .01 .01 .02

50. .01 .01 .02

51. .08 .05 .13

52. .04 0 .04

53. .04 .01 .05

54. .07 .01 .08

55. 0 0 0

56. 1) 0 0

57. 0 0 0

58. .06 .01 .07

59. .04 .01 .05

60 .04 .02 .06

61. 0 0 0

62. 0 0 0

63. 0 0 0



1939 1959 1959- 1973 TOTAL

64. .03 0 .08

65. .04 .01 .05

66. .02 .01 .03

67. .05 0 .05

68. .02 .03 .05

69. 0 0 n

70. .01 .01 .02

71. 0 .02 .02

72. 0 .01 .01

73. .01 .01 .02

74. .03 .03 .06

75. .01 .01 .02

76. 0 0 0

77. .04 .02 .06

78. .03 0 .03

79. .02 0 .02

80. .04 .02 .06

81. 0 .02 .02

82. .04 .01 .05

83. .02 .01 .03

84. .04 .04 .08

85. .02 .05 .07

86. 0 .02 .02

87. .06 .06 .12

88. .06 .06 .12

89. .04 .04 .08

90. .10 .04 .14

91. .08 .03 .11

92. .05 .03 .08

93. .05 .05 .10

94. 0 0 0

95. .01 0 .01

96. .03 .01 .04

97. .06 .05 .11

98. .06 .05 .11
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1939-1959 1959-1973 TOTAL

99. .04 .03 .07

100. .10 .02 .12

101. .05 .01 .06

102. 0 .01 .01

103. .03 .03 .06

104. 0 0 0

105. 0 0 0

106. 0 0 0

107. .08 0 .08

108. 0 0 0

109. .03 .02 .05

110. 0 0 0

111. 0 0 0

112. 0 0 0

113. 0 .01 .01

114. 0 .01 .01

115. 0 0 0

116. 0 0 0

117. 0 0 0

118. 0 0 0

119. 0 0 0

120. 0 0 0

121. 0 0 0

122. .01 .01 .02

123. 0 .02 .02

124. .02 .08 .10

125. 0 .02 .02

126. 0 0 0

127. 0 .01 .01

128. 0 0 0

129. 0 0 0

130. 0 0 0

131. 0 0 0

132. .01 .01 .02

133. .05 0 .05

134. .02 .02 .04
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1939-1959 1959-1973 TOTAL

135. 0 .01 .01

136. 0 .01 .01

137. 0 .06 .06

138. .04 .05 .09

139. .03 .02 .05

140. .01 .01 .02

141. .02 0 .02

142. .17 .02 .19

143. .04 .02 .06

144. 0 .01 .01

145. .06 .13 .19

146. .03 .04 .07

147. .03 .09 .12

148. .09 .07 .16

149. .15 .05 .20

150. .05 0 .05

151. .10 0 .10

152. .05 .01 .06

153. .04 0 .04

154. .04 .03 .07

155. .11 .17 .28

156. .04 .03 .07

157. 0 .05 .05

158. .02 0 .02

159. 0 0 0

160. 0 0 0

161. 0 0 0

162. .04 .01 .05

163. 0 0 0

164. .06 .01 .07

165. .07 0 .07

166. .11 0 .11

167. .03 .06 .00

168. .03 .02 .05

169. .03 0 .03
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1939-1959 1959-1973 TOTAL

170. .05 0 .05

171. .59 .01 .60

172. .01 0 .01

173. .01 .05 .06

174. .01 .02 .03

175. .01 .02 .03

176. .07 .24 .31

177. .30 .05 .35

178. .06 .05 .11

179. .31 .03 311

180. .59 0 .59

181. .46 .04 .50

182. .03 .02 .05

183. .01 0 .01

184. .02 0 .02

185. .03 .02 .05

186. .12 .01 .13

187. 0 .05 .05

188. 0 .02 .02

189. .09 .09 .18

190. .06 0 .06

191. .20 .05 .25

192. .08 .05 .13

193. .03 .05 .08

194. .04 .06 .10

195. .05 .04 .09

196. .04 .03 .07

197. 0 0 0

198. 0 .01 .01

199. .07 0 .07

200. .04 .05 .09

201. .05 .05 .10

202. .11 .04 .15

203. .01 .02 .03

204. .05 .04 .09
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1939-1959 1959-1973 TOTAL

205. .02 .05 .07

206. .03 .01 .04

207. .01 .06 .07

208. .02 .02 .04

209. 0 .04 .04

210. 0 0 0

211. 0 .08 .08

212. 0 .04 .04

213. 0 .04 .04

214. .04 .02 .06

215. .02 .01 .03

216. .03 .04 .07

217. .01 .01 .02

218. .05 0 .05

219. .03 .01 .04

220. .04 .01 .05

221. .03 .01 .04

222. .17 .01 .18

223. .04 .03 .07

224. .01 0 .01

225. 0 .03 .03

226. 0 .02 .02

227. .01 .01 .02

228. 0 0 0

229. 0 .01 .01

230. 0 .03 .03

231. .02 .04 .06

232. .01 .01 .02

233. .01 .08 .09

234. 0 .18 .18

235. .04 .08 .12

236. .01 .05 .06

237. .01 .01 .02

238. .04 .04 .08

239. .03 .02 .05
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1939-1959 1959-1973 TOTAL

240. .05 0 .05

241. .02 0 .02

242. .05 .01 .06

243. .02 .02 .04

244. .03 .01 .04

245. .10 .04 .14

246. .05 .01 .06

247. .01 .01 .02

248. .04 .01 .05

249. .06 .05 .11

250. .09 0 .09

251. .03 .01 .04

252. .01 .01 .02

253. .05 .10 .15

254. .01 .04 .05

255. .01 .01 .02

256. .15 .15 .30

257. .11 .13 .24

258. 0 .01 .01

259. .03 .03 .06

260. .02 .02 .04

261. .02 .01 .03

262. .03 .05 .08

263. .07 0 .07

264. .03 0 .03

265. .01 .01 .02

266. 0 .01 .01

267. 0 .01 .01

268. .04 .04 .08

269. 0 .07 .07

270. 0 .06 .06

271. 0 .09 .09

272. 0 .02 .02

273. .04 .04 .08

274. 0 .04 .04



1939-1959 1959-1973

275. 0 .04

276. .02 .02

277. .01 .02

278. .01 .02

279. .01 .01

280. .01 .06

281. 0 0

282. .04 .06

283. .01 .01

284. .02 .03

285. .02 .06

286. 0 0

287. 0 0

288. 0 0

289. 0 0

290. 0 0

291. 0 0

292. 0 0

293. 0 0

294. 0 .05

295. .01 .01

296. .04 .03

297. .01 .04

298. 0 .02

299. .05 0

300. .06 .02

301. 0 0

302. .02 .02

303. 0 .04

304. .02 0

305. .03 0

306. .05 .01

307. .04 .04

308. .03 .01

309. .04 .01

Pa. 24

TOTAL

.04

.04

.03

.03

.02

.07

0

10

.02

.05

.02

0

0

0

0

0

0

0

0

.05

.02

.07

.05

.02

.05

.08

0

.04

.04

.02

.03

.06

.08

.04

05
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1939-1959 1959-1973 TOTAL

310. .01 .01 .02

311. 0 .01 .01

312. 0 0 0

313. 0 0 0
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APPENDIX B

FIELD CHECK DATA

Field Check Area Rock Type Erosion Rate Evidence

-scarps-hummocks
Roads End Wayside sedimentary severe -recently

-uncovered logs

[incoln City
-seawall, riprap

N. 30th St.
sedimentary severe -floatsum

top of riprap

Breeze St. (S.
sedimentary severe

-floatsum
200 ft. inland

-slides

Cape Foulweather basalt severe -recent collapse

Beverly Beach sedimentary severe -slumps

S. of Devil's
Punch bowl

sedimentary severe -slides, slumps

-enlarged beach
Newport

N. of Jetty
unconsolidated accr7tion area adjacent

to jetty

S. sedimentary moderateer"

-floatsum 150 ft.

Gov'r Patterson sedimentary moderate
-no slumps, slides
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