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MATHEWS KESSLER & ASSOCIATES, INC.
4045 E. McDOWELL ROAD, PHOENIX, ARIZONA 85008-4405
602/244-2664

March 15, 1989

Mr. Elden Johansen, P.E.
City Engineer

City of Peoria

P.O. Box 38

Peoria, Arizona 85345

ATTN: Dan L. Nissen, P.E.
RE: Annual Erosion Potential for Desert Harbor Along New River
Dear Dan,

As you requested, we have reviewed the Ellis-Murphy report entitled "DESERT
HARBOR EROSION STUDY", September 1988, in an effort to develop an estimate of the
annual costs that the City of Peoria might incur in maintaining approximately 8,000 L.F. of
unprotected bankline along New River.

We are submitting with this letter an estimate of the annual volume of bank material
that might be lost. Although we have no knowledge of your force account capability for
replacing eroded material, we have assumed that the City would probably contract for such
repair. Based on recent figures that we have used in construction estimates with similar
haul distances and working area, we would estimate that the in-place cost of fill material
would be somewhere in the $2.00 to $5.00 range depending upon source and conveyance
method of the fill material. Whatever unit cost the City feels is reasonable can be applied
directly to the annual erosion volume listed in Tables 1, 2, 3, or 4 to get an annual
maintenance cost.

We did not review the Ellis-Murphy report with the intent of providing a technical
critique of methodology, however, we did leave a few red-lined comments in the margins
of the report. They conclude (page 8) that erosion will probably occur, but that they prefer
to delay construction of any permanent bank protection until after major damage is
documented.
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Mr. Dan L. Nissen, P.E.
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The Ellis-Murphy report appears to have one major error. Page 18 of the HEC-2
output data indicates a Q0 = 19,000 cfs was used for Skunk Creek, above the confluence
with New River, while Qo = 35,000 cfs was used for New River above the confluence.
The data in the 1985 SLA report (Final Sediment Transport Study for New River & Skunk
Creek) indicates these numbers should be reversed, i.e., 35,000 cfs up Skunk Creek and
19000 cfs up New River. In fact, page 3 of the Ellis-Murphy report also acknowledges the
19,000 cfs value for New River. Perhaps their cross-section numbering on the vicinity map
has been mixed up. They should be asked to check this.

Enclosed is the complete documentation for the technical procedure that has been
developed to estimate the annual erosion potential. The approach is based on the
probability that specific amounts of erosion will occur for floods of different frequencies.
This is similar to an average annual benefit calculation, i.e., the volume of erosion for
different flood events is plotted as a function of the annual probability of occurrence. The
area under the resulting curve is the volume (c.y.) of erosion per year.

To assist in review of this documentation, the major steps in the procedure are
outlined as follows:

1. Determine Qp for 100-, 50-, 25-, 10-, 5-, and 2-year events. The Qioo, Qso, Qzs,
and Qio were taken from the 1985 SLA report. This data was plotted on log-
normal probability paper to extrapolate values for Qio, Qs, and Qo.

2, A typical trapezoidal cross-section was developed for this reach of New River
using data in the Ellis-Murphy report, the 1985 SLA report, and site photos.

Using the range of Qp values developed in Step 1, normal-depth calculations
(Mannings Equation) were performed for this "typical" cross-section.

3. The hydraulic data from Step 2 was used to compute a maximum cross-
sectional shear stress corresponding to each of the peak discharge values from
Step 1.

4. Using sieve analysis data from the Ellis-Murphy report, a Dso = 2mm was

determined to be representative of the west river bank adjacent to Desert
Harbor. The critical shear stress (at incipient motion) was computed for this
particle size and compared to the predicted cross-sectional shear stresses
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computed for each flood event (Step 3). If the actual shear stress was greater
than the critical particle shear stress, erosion was assumed to occur. As you
will note from the technical documentation, erosion is predicted for all events
because of the extremely low allowable (critical) shear stress for a 2mm
diameter particle.

5. Using the data from Steps 3 and 4, an estimate was made of the anticipated
erosion geometry. This geometry was developed as a function of the flow
depth and the angle of repose of the bank material. As will be seen from
reviewing Tables 1, 2, 3, and 4, several ratios of the maximum flow depth
were examined during this analysis. Obviously, considerable judgement is
involved in selecting this geometry.

6. Again, using engineering judgement, an estimate was made of the percentage
of bank line (L.F.) that would be eroded during a specific flood event. This
length was then multiplied by the erosion volume (c.y.) that would occur
during each flood event. The erosion lengths that were used in this step were
a function of flood return interval.

A total west bank length of 8,000 L.F. was measured from the Ellis-Murphy
vicinity map. This length extends from Greenway Road to about 1,300 feet
south of Thunderbird Road. A total length of 6,600 feet was used below the
Skunk Creek confluence, and 1,400 feet was used above the confluence. Ellis-
Murphy HEC-2 XSEC 35.0 was used as the break point for the New
River/Skunk Creek confluence.

& The erosion volumes from Step 6 were plotted as a function of the annual
probability of occurrence and the computed area under the resulting curve
was taken as the annual volume of bank erosion.

Due to the substantial amount of judgement that was involved in this procedure, we
recommend using the figures in Table 4. This table is the most conservative of the four
scenarios, since it assumes an erosion depth equal to the full depth of flow, and also uses
greater percentages of eroded bank length for each event.
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If you would like to discuss this in any more detail, give me a call. Thanks for
asking MKA to prepare this analysis.

Sincerely,
\ .
o) I e

William D. Mathews, P.E., R.L.S.
President
Mathews Kessler & Associates, Inc.

WDM:ss
Enclosures: Technical Documentation
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Table 1

Summary of Es:inated Erasion VYolume
Desert Harbor, West Bank -of New River

Assumed

Percent of
Bankline
Eroded (L.F.)

Length
of Eroded

Bankline
(L.F.)

Flow
Depth
(ft)

(New River Below Confluence With Skunk Creek)

0.01
0.02
0.04
0.10
0.20
0.50

60
40
30
20
10

5

3960
2640
1980
1320
660
330

15.12
12.57
9.98
7.1%
5.21
2.74

(New River Above Confluence With Skunk Creek)

0.01
0.02
0.04
0.10
0.20
0.50

Average Annual Erosion Volume =

60
40
30
20
10

5

840
560
620
280
140

70

1122

9.98
8.42
6.93
4.74
3.52
1.86

cu. yd.

67

Assumed
Erosion
Height
(ft)

10.13
8.42
6.69
.80
3.49
1.84

6.69
5.64
§.64
3.18
2.36
1.25

Erosion Volume
(cu.ft.)

per L.F. of
Bankline

167.9
116.0
73.1
37.6
19.9
5.5

73.1
52.1
35.3
16.5
9.1
2.5

Total Erosion
Volume for
This Event

(cu.yd.)

24625
11346
5364
1841
487
67

2276
1080
549
T
47



Return
Interval
(years)

100
50
25

wn

100
50
25
10

Table 2

Summary of Estimated Erosion Volume
Dasert Harbor,-WNest Bank of New River

Percent of Flow Depth to Use For Erosion Height:

Annual
Probability
of Occurrence
(1/years)

Assumed

Percent of
Bankline
Eroded (L.F.)

Length
of Eroded
Bankline
(L.F.)

Flow
Depth
(ft)

(New River Below Conflusnce With Skunk Creek)

0.01
0.02
0.04
0.10
0.20
0.50

60
40
30
20
10

5

3960
2640
1980
1320
660
330

15.12
12.57
9.98
7.16
5.21
2.74

(New River Above Confluence With Skunk Creek)

0.0t
0.02
0.04
0.10
0.20
0.50

60
40
30
20
10

5

Average Annual Erosion Volunme

840 9.98
560 8.42
§20 6.93
280 .74
140 3.52
70 1.86
1406 cu. yd.

75

Assumed
Erosion
Height
(ft)

11.34
9.43
7.49
5.37
3.91
2.06

7.49
6.32
5.20
3.56
2.64
1.40

Erosion Volume
(cu.ft.)

per L.F. of
Bankline

210.4
145.4
91.7
47.2
25.0
6.9

91.7
65.2
46.2
20.7
11.4

3.2

Total Erosion
Volume for
This Event

(cu.yd.)

30856
14217
6722
2306
611
84

2852
1353
687
214
59



Return
Interval
(years)

100
50
25
10

100
50
25
10

Table 3

Summary of Estimated Erosion Volume
Desert Harbor, West Bank of New River

Percent of Flow Depth to Use For Erosion Height:

Annual
Probability
of Occurrence
(1/years)

Assumed
Percent of
Bankline
Eroded (L.F.)

Length
of Eroded
Bankline
(L.F.)

Flow
Depth
(ft)

(New River Below Confluence With Skunk Creek)

0.01
0.02
0.04
0.10
0.20
0.50

75
50
40
30
20
10

4950
3300
2640
1980
1320

660

15.12
12.57
9.98
7.1%
5.21
2.74

(New River Above Confluence With Skunk Creek)

0.0t
0.02
0.04
0.10
0.20
0.50

75
50
40
30
20
10

Average Annual Erosion Volume

1050 9.98
700 8.42
560 6.93
420 4.74
280 3.52
140 1.86

1960 cu. yd.

75

Assumed
Erosion
Height
(tt)

11.34
9.43
7.49
5.37
3.91
2.06

7.49
6.32
5.20
3.56
2.64
1.40

Erosion Volume

(cu.ft.)
per L.F. of
Bankline

210.4
145.4
91.7
47.2
25.0
6.9

91.7
65.2
§4.2
20.7
11.4

3.2

Total Erosion
Volume for
This Event

(cu.yd.)

38570
17772
8962
3460
1221
169

3564
1691
917
322
118
17



Table &

Summary of Estimated Erosion Volume
Desert Harbor, West Bank -of New River

Percent of Flow Depth to Use For Erosion Height: 100
Annual Assumed Length Assumed Erosion Volume Total Erosion
Return  Probability Percent of  of Eroded Flow  Erosion {cu.ft.) Volume for
Interval of Occurrence Bankline Bankline Depth Height per L.F. of This Event
(years) (1/years) Eroded (L.F.) (L.F.) (ft) (ft) Bankline (cu.yd.)
(New River Below Confluence With Skunk Creek)
100 0.01 75 4950 15.12 15.12 374.0 68569
50 0.02 50 3300 12.57 12.57 258.5 31594
25 0.04 40 2640 9.98 9.98 162.9 15933
10 0.10 30 1980 7.1% 7.16 83.9 6151
5 0.20 20 1320 5.21 5.21 44.4 21
2 0.50 10 660 2.74 2.74 12.3 300
(New River Above Confluence With Skunk Creek)
100 0.01 75 1050 9.98 9.98 162.9 6337
50 0.02 50 700 8.42 8.42 116.0 3007
25 0.06 40 560 6.93 6.93 78.6 1630
10 0.10 30 420 §.74 §.74 36.8 572
5 0.20 20 280 3.52 3.52 20.3 210
2 0.50 10 140 1.86 1.86 5.7 29
Average Annual Erosion Volume 3484 cu. yd.



