Uity of Albuquerque

P.0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

September 5, 2003

Diane Hoelzer, PE

Mark Goodwin & Associates
P.0O. 90606

Albuquerque, NM 87199

Re:  Anderson Hills Drainage Management Plan

Engineer’s Stamp dated 8-22-03 (P9/D2)
Dear Ms. Hoelzer,

Based upon the information provided in your submittal dated 8-26-03, the above
referenced DMP is approved for Preliminary Plat action by the DRB.

If you have any questions, you can contact me at 924-3986.

Bradley L. Bingham, PE
Sr. Engineer, Planning Dept.
Development and Building Services

C: file
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., D Mark Goodwin & Associates, PA.

- Consulting Engineers

» P.O. BOX 90606, ALBUQUERQUE, NM 87199

(505) 828-2200 FAX 797-9539

e-mail: dmg@swcp.com

August 26, 2003

Mr. Bradley Bingham

Plaza del Sol
Hydrology Dept.
P.O. Box 1293

Albuquerque, NM 87103

Re: Anderson Hills Drainage Managemer i

o
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Th ﬁdﬁl%ﬁﬁ?‘s&%@i%aadows and The Mesa

Drainage File: (P9 /D2)

Dear Mr. Bingham,

In response to your comment letter dated August 4, 2003:

1.

Under existing and future drainage conditions, runoff from Dennis Chavez Blvd. will continue
fo be directed to roadside swales with overflow to the Rio Bravo Channel. Eric Zamora from
Bernalillo County Public Works has indicated that under future conditions there will not be
curb and gutter along Dennis Chavez Blvd. Immediately east of the 98" street and Unser
Blvd. intersection with Dennis Chavez the swale will be directed fo a rundown at the channel.
Details will be worked out at DRC.

The Rio Bravo channel along the north side of Dennis Chavez Blvd. will be extended to our
projects west property line. This item has been added to the Infrastructure list for The
Highlands @ Anderson Hills. Preliminary spot elevations have been added to the grading
and drainage plan. - '

The two basins you are referring to that impact the west property boundary at our project site
are being diverted either to the Rio Bravo channel to the south or to a temporary sediment
pond and then a storm sewer that is stubbed at the northwest corner of The Highlands.
These improvements are shown in more detail on the revised Highlands Grading Plan.
Please find enclosed a concurrence / approval letter from Westland Development allowing
these improvements on their property.

Improvements to Pond #6 is premature and not necessary at this time for our project.
Upstream flows that this future pond will intercept is being diverted at our west property
boundary. No road grades or profiles have been set for 118 th street or either of the areas
to the west and east. This alone would make it difficult to design Pond #6 (South Powerline
Channel Basin) will any accuracy other than just a temporary hole in the ground. In addition,
the construction of this pond would not completely divert the offsite runoff entering our project
site from the west. There would still be runoff from the area between our project site and the
future 118th street that would require diversions. Finally, the 118th street corridor is not
clearly defined and consequently permission for an easement to do construction in this area
that far upstream of our project site is not likely to be granted.

Written concurrence from Bernalillo County is being pursued with the anticipation of an
approval prior to the next DRB hearing.



5. Yes, there will be a perimeter wall around the entire subdivision. There will be minimal
grading in the PNM easement as required for th 10" asphalt trail and landscaping efforts.

6. The grading plan for The Highlands has been approved as indicated in the accompanying
signed letter from Westland Development. An execute written agreement between the
Anderson Hills LLC will formalized prior to The Highlands final flat.

7. Preliminary profiles for both 98" street and Unser Blvd. have been prepared and have been
included as part of the revised Anderson Hills Drainage Report.

In summary the revised grading plans for Anderson Hills include modifications to the offsite improvements on
unplatted lands of Westland Development, more spot elevations along 98" street and Unser Bivd., revisions
on the storm drain connects in 98" street and Unser Blvd. to the Rio Bravo channel, modifications to the street
orientation in the northwest corner of The Highlands, the addition of a secondary access road and
reorientation of lots located in the northeast corner of The Mesa.

If you have any questions, please call me.

Sincerely,

MARK GOODWIN AND ASSOCIATES, P.A.

N

Diane Hoelzer, P.E. /
file: anderson\drainage\dr_2.1tr
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P.0. BOX 1293 ALBUQUERQUE, NEWMEXICO 87103

August 4, 2003

Diane Hoelzer, PE

Mark Goodwin & Associates
P.O. 90606

Albuquerque, NM 87199

Re:  Anderson Hills Drainage Management Plan

Engineer’s Stamp dated 7-17-03 (P9/D2)

Dear Ms. Hoelzer,

Based upon the information provided in your submittal dated 7-18-03, the above
referenced DMP cannot be approved for Preliminary Plat until the following comments
are addressed: )

e The ultimate build-out of Dennis. Chavez Blvd (along your frontage) should be -
addressed in your report and any storm drain needed should be shown.

e The chaﬁﬁel along Dénnis Cha\}ez.must be extended ug to and possibly beyond your
west property line. Please provide preliminary spot elevations to show this.

e Written concurrence from AMAFCA of the revision to the Amole-Hubbell DMP will
be required prior to approval of this report. The developed runoff amounts in the
channel are predicated on the Powerline channel being in place. Basins B-2-aad-B-3W and & -3&
(from the A-H DMP) still impact your site and should be part of your project. ‘
Therefore, improvements to pond 6 (SP-11 from the DMP) shall be required. Contact

Loren Meinz at AMAFCA for specific requirements.

e Written concurrence from Bernalillo County Public Works will also be required due
to the proposed revisions to their channel.

e s there going to be some regrading in the gas easement? If not, it appears that some
retaining wall is needed in the SW corner of The Highlands as well other parts no
mentioned. Will there be a wall around the perimeter?

o Please provide written permission for the off-site grading required by your proposed
grades.

THE CITY OF ALBUQUERQUE IS AN EQUAL OPPORTUNITY/REASONABLE ACCOMMODATION EMPLOYER -




e Please provide preliminary proﬁlés for 98" and Unser. You should also put some
more spot elevations from those profiles on the grading plan.

It ydu have any questions about my comments, you can contact me at 924-3986.

Bradley L. Bingham, PE
Sr. Engineer, Planning Dept.
Development and Building Services

C: Loren Meinz, AMAFCA
Brian Kent, BCPW
file
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I. PURPOSE & SCOPE

The primary purpose of this report is to obtain the Preliminary Plat approval for 917 lots on
210 acres from the City of Albuquerque which requires concurrence from both AMAFCA
and Bemnalillo County. Construction plans will be approved separately at a later date.
Volume | of this report demonstrates the adequacy of the onsite infrastructure and Volume
Hdemonstrates the adequacy of the offsite Rio Bravo Channel-to handle developed runoif
from the entire watershed as originally shown in the AMOLE HUBBELL Drainage

Management Plan and as modified by subsequent reports including this one. Also
| demonstrated in this Volume is the adequacy of the Temporary Upstream Offsite

Improvements, and sediment transport through the Rio Bravo Channel.

o Tosardersor sy aramageAmAFCA LMK GOODWIN & ASSOCIATES .




Il. DRAINAGE MANAGEMENT PLAN

This development will free discharge to the Rio Bravo Channel. Improvements include:

1. Concrete line west 274" of the Rio Bravo Channel and provide new upstream
Interim Trahsitions, thus removing the flood plain from this site.
2 Add biock walls to the banks of the existing channel as required-for free
board assuming developed conditions throughout the entire watershed.
3. Add new bridges (12x6 box culverts with wing walls and associated channel

improvements) at 98" Street and Unser Bivd.

The resulting Rio Bravo Channel will have capacity adjacent to and downstream from this

development for fully developed drainage from the entire watershed, including sediment.

Interim undeveloped offsite drainage will be directed away from the priVafe lots by
floodwalls and swales along the West and North perimeters of this site to three (3)
collection points where that drainage will enter this site in lined public drainage facilities.
Basin OS-2 will drain through a temporary offsite sediment basin and then into a storm
sewer stubbed out to that point. Basin OS-3 will temporarily surface drain info‘ 98" Street.
Basins 0S-4 and OS-5 will temporarily drain info a storm sewer at the end of Unser Bivd.
Basin OS-6 will drain to the offsite undeveloped property east of this site as it has always
dbne. Basins 0S-3, OS-4and OS-5 will drain north and not enter this development when

those offsite properties are developed by others in the future.

Future development of properties west of this site will construct the South Power Line
diversion which will increase flows in the Rio Bravo Channel as already anticipated in the
analysis presented inthis report. Future development will also reduce sedimentin the Rio
Bravo Channel. Most of the basins in the South Power Line diversion do not drain to

Anderson Hills in the interim.

UG aRdersor st ararageEmAreA_ bt MARK GOODWIN & ASSOCIATES




reports:

.

EXISTING INFRASTRUCTURE AND PREVIOUS REPORTS

- This report relied on the latest hydrology and hydraulic analyses found in the following

“AMOLE - HUBBELL Drainage Management Plan”
Prepared for AMAFCA, by Leedshill Herkenhoff, Inc., July 22, 1999.

“Borrega Detention Dam & North Borrega Channel” Design Analysis Report

Prepared for AMAFCA by Wilson & Company Engineers & Architects, April
2000.

“Preliminary Master Drainage Plan for Arrowood Ranch Development”

by American Engineering & Surveying Inc., November 2000.

“CLOMR Request for Paakweree Village”
by Wilson & Company, April 2000.

“Revised Borrega Arroyo L OMR”
Prepared for AMAFCA by Bohannan Houston Inc., March 2002.

“l OMR for Rio Bravo Boulevard Channel®
Prepared for AMAFCA by Resource Technology Inc., November 2000.

Since the adoption of the Amole Hubbell DMP in 1999 the following drainage facilities have

been constructed:

1.

2.

The Borrega Dam has been constructed with some modification fo the Amole
Hubbell DMP watershed boundaries,

The Rio Bravo Channel has also been constructed as planned,

FzTosaRgersor st aramage wArcA_ bt MK GOODWIN & ASSOCIATES




3. The Gibson Boulevard corridor has been shifted several hundred feet south
of the Amole Hubbell DMP location thus shifting about 30 acres from the
South Power Line and / or Sacate Blanco Watershed into the Amole Arroyo

Watershed below Westgate Dam,
4, Construcfion of the Amole Channel between Westgate Dam and the Snow
Vista Channel is expected to begin in September 2003 and it has been

designed to receive developed drainage from that 30 acres.

—FTUBERIETSoR TSt ararage AAFCA bt MARK GOODWIN & ASSOCIATES




IV. HYDROLOGY

This analysis includes hydrology for two conditions, "Developed and Interim”. “Developed”
conditions includes developement both onsite and offsite.  “Interim” only includes
development onsite with natural conditions offsite. The “Developed” condition produces
the highest flows, and the “Interim” condition poses the greatest potential for sediment

deposition.
A. DEVELOPED CONDITIONS

In keeping with the Amole Hubbell DMP, the flows from the upper part of the watershed
are attenuated in ponds and flows from the lower part are allqwed free discharge. Plans
for the Gibson Blvd. Corridor and the Borrega Dam reduce the size of the original -
watershed draining to the Rio Bravo Channel such that the existing channel still has
capacity for higher densities within the remaining Wafershed ahd for the elimination of Rio
Bravo Pond # 10 and forthe additional flow from Westpack properties attenuated in a new
pond. As a result of sub-basin boundary changes there is a net shift of 12.80 ac-ft of runoff
volume that will now bypass the Amole Dam and flow directly into the Hubbell Lake. This
change is due fo 16.66 ac-ft of runoff volume for the Westpack property now flowing to the
Hubbell outfall and 3.86 ac-ft of runoff volume from sub- basin B-5 flowing to the Amole

outfall.

The only change that the proposed Anderson Hills development is making to the Amole
Hubbell DMP is slightly higher densities draining to the Rio Bravo Channel. Additional

changes to the DMP to accommodate other development are as follows,

1. Gibson Blvd. corridor shifted south thus diverting a portion of the Sacate

Blanco into the Amole Basin.

2. Borrega Dam is designed fo receive a significant portion of the watershed

previously assumed to drain to Rio Bravo.

FTosaRdersor s aramageEmArTA it MpRK GOODWIN & ASSOCIATES 7




3. Pond # 10 on Westland’s property was deleted from the DMP because the
channel seems to have capacity which eliminates the need for a detention
pond. The peak flow from the area occurs earlier than the larger peak flow
from the South Power Line Basin so deletion of that pond has less ifnpact on

the total flow in the channel than would the deletion of other ponds.

4. Westpack Properties below the power line is fo be diverted south to the Rio
Bravo Channel after being attenuated in an onsite pond. A pipe will be
constructed thru Anderson Hills to serve Westpack and a portion of Westland

Property that would otherwise be difficult to drain.

5. The land use densities were revised fo be consistent with the zoning in the
approved Rio Bravo Sector Plan and the Land Use Map as published in the
approved Amole Hubbell DMP. Previously used land use densities were

underestimated.

6. -~ Drainage basin divides now follow lines of ownership and divides between
vdevelopments. It appears the previous calculated areas Were overestimated
in the Sacate Blanco basin so that the new total area is not equal to the old
total area. Time of Concentrations were also recalculated for the revised
sub-basins. New routing routines were added for a) Pond #10 on West Pack
property, b) the Rio Bravo Channel and ¢) the pipes in the Sacate Blanco
and in the west part of Anderson Hills. The South Power Line Basins were
nbt chahged except as required by changes to the Borrega Dam and the
Gibson Corridor, including deletion of Ponds # 7 and #1. Finally, a 3%
sediment bulking factor is applied to all basins. See figure 3 for Basin

Boundaries.

rzTosangETSoT hsraramEgeriares i MRK GOODWIN & ASSOCIATES




TABLE 1: SUMMARY OF HYDROLOGY (Developed Conditions)

SUB-BASIN | AREA AREA LTR L.TR LTR L.TR TP Q100*

1D (sq.mi) (acres) A B C D hrs cfs
60106 0.0501 52. 06 0 28 23 49 0.133 96.02
60107A 0.0313 20.03 0 28 | 23 49 0.133 59.99
60708 " 00924 59.14 0 48 17 35 © 10133 156.76
60109 0.0414 26.50 0 28 23 49 0.133 79.35
60110 10.1046 66.94 0 40 19 41 0.133 186.73
60111 0.0384 24.58 0 28 23 49 0.133 73.60
60113 0.0580 37.12 0 29 23 48 0.133 110.37
60116N 0.0381 24.38 0 28 23 49 0.133 73.03
60114 0.2162 138.37 0 46 17 37 0.133 371.51
60115 0.0764 '48.90 0 32 21 47 0.133 143.45
60116S 0.0244 15.62 0 28 23 49 0.133 46.77
201 0.0969 62.02 0 27 27 46 0.133 183.13
202 0.0826 52.86 0 27 27 46 0.133 156.26
203 0.0772 49.41 0 30 30 40 0.133 141.01
204 0.1093 69.95 0 14 29 57 0.210 173.86
205 0.1776 113.66 0 14 29 57 0.200 290.74
206 0.0210 13.44 0 14 29 57 0.133 43.61
207 0.0302 19.35 0 27 27 46 0.180 48.84
208.A 0.0320 20.49 0 30 30 41 0.150 54.71
208.B 0.0270 17.25 0 27 27 47 0.133 51.38
209 0.0111 7.10 0 11 24 65 0.270 16.34
210 0.0391 25.02 0 30 30 40 0.133 71.49
211 0.1530 97.92 0 14 29 57 0.210 242.18
212 0.0095 6.08 0 11 24 65 0.190 17.11
213 0.0297 19.01 0 30 30 40 0.133 54.30
214 0.0593 37.95 0 14 29 57 0.210 94.84
215 0.0310 19.84 0 14 29 57 0.210 49.59
216 0.0269 17.22 0 30 30 40 0.140 47.88

*Note: All flows include 3% bulking for Sediment
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B. INTERIM CONDITIONS

The “Existing” conditions AHYMO model is from a LOMR currently in the process of being
submitted to FEMA by Resource Technology, Inc. for AMAFCA and Bemalillo County.
Interim conditions started with that model, added six new undeveloped offsite basins, and
added the onsite hydrology for developed conditions. See the “Onsite Temporary Offsite

Drainage Basin Map”.
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TABLE 2: SUMMARY OF HYDROLOGY (Interim Conditions)

BASIN ID (ﬁgﬁ) LATR L.gR L. gR L. ER Zni ng;a*
B-1A 0.0137 37 23 26 14 0.15 | 15.11
B-1B8 0.01200 53 32 7 8 013 | 11.89
B-1C . 0.02560 66 9 13 12 0.13 | 2596

B-2 0.1476 86 9 2 3 0.23 | 73.84
0S-1 0.0253 100 0 0 0 017 | 13.65
0S02 0.0491 100 0 0 0 0.16 | 27.35

207 0.03023 0 27 27 46 0.18 | 47.41
208.A 0.03201 0 29.5 29.5 41 0.15 | 53.12
208.B 0.02696 0 26.5 26.5 47 0.13 | 49.88
0S-3 0.00540 100 0 0 0 0.13 3.63

209 0.0111 0 11 24 65 0.27 | 1587

210 0.0114 0 30 30 40 0.13 | 2027

211 0.1530 0 14 29 57 0.21 | 23513
0S-4 0.0157 100 0 0 0 0.18 7.95
0S-5 0.0119 80 0 20 0 0.13 9.79

212 0.00950 0 11 24 65 0.19 | 16.61

213 0.0174 0 30 30 40 0.13 | 30.89

214 0.0593 0 14 29 57 0.21 | 92.08
0S-6 0.0960 100 0 0 0 0.13 6.45
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HYDRAULICS

A. RIO BRAVO CHANNEL

The existing conditions model used in this report was taken from the LOMR currently in
the process of being submitted to FEMA by Resource Technology Inc. for AMAFCA and
Bernalillo County and is assumed to be the "Duplicated Effective Model.” Two Box
Culverts were added to this existing model; one at the proposed Unser Blvd. crossing
and one at the proposed 98" Street crossing. The concrete channel was extended to the
west edge of this development and new temporary transitions were designed west of this
new channel. The flows in the model were changed from existing drainage conditions
to the ultimate developed drainage conditions for the entire upstream watersheds. Most
of the watershed is now being annexed. Developed condition flows will be submitted to
FEMA for Flood map revisions. An eight inch high wall is needed in two locations to

contain the freeboard as summarized in Table 3.
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Table 3 - Summary of Hydraulic Calculations For Rio Bravo Channel
Min Ch El W.S. Elev lax Chi Dpt Vel Chnl

River Sta Q Total
(cfs) (ft)
88.18200  353.64 5209.80
86.18400  353.64 5200.60
3418600  353.64 5193.40
8219100 35364 5176.30
80.19200  353.64 5169.20
78.20000  353.64 5143.50
77.20050  353.64 5141.89
202+25 BEGIN ANDERSON HILLS
76.20226  450.83 5131.00
205+00 BEGIN CONCRETE
7420500  450.83 5123.21
72.20925  450.83 5113.43
70.21300  450.83 5100.01
6821500  450.83 5091.71
67.21705  450.83 5084.12
6421780  450.83 5076.94
218+64 CENTERLINE 98™ STREET
63.21955  450.83 5071.34
62.21980 66572 5070.88
6122030 668572 5070.63
60.22200 66572 5069.78
59.22321  665.72 5069.18
5822500 665.72 5063.80
56.22650  665.72 5055.55
5422800 665.72 5050.51
5223000 66572 5044.61
50.23300  665.72 5037.29
1823500 66572 5032.41
4623800 66572 5024.10
4424100 66572 5016.81
4224200 66572 5014.54
4024442 66572 5009.05
39.24527  665.72 5007.18
246+06 UNSER BLVD.
3824606  665.72 5005.38
37.24693  665.72 5003.57
36.24718  961.75 5003.07
3524768  961.75 5002.07
3424800  961.75 5001.54
3225000 961.75 4998.24
3025200  961.75 4996.18
2825400  961.75 4994.12
26.25600  961.75 4992.06
2425650  961.75 4991.38
257+20 END ANDERSON HILLS
2225900 961.75 4987.98
2026000  961.75 4986.84
18.26200 1106.18 4984.58
16.26300 1106.18  4981.39
1426500 1106.18  4975.02
12.26700 1106.18  4970.99
10.26776 . 1151.22  4969.47
"GIN BOX CULVERT
8.26925 115122 4966.52
727150 115122 4948.13
627219 115122  4946.75.
527249 115122  4945.90

(ft)
5211.56
5202.36
5195.32
5178.17
5171.20
5145.50
5143.86

5132.58

5125.02
5115.34
5101.65
5093.33
5085.80
5078.38

5073.05
5072.73
5073.16
5072.84
5072.49
5066.09
5057.51
5052.57
5046.76
5039.60
5034.71
5026.32
5019.14
5016.89
5011.40
5009.87

5008.05
5006.22
5005.53
5005.22
5004.69
5001.36
4999.56
4997.58
4995.60
4994.81

4991.29
4990.17
4988.37
4984.71
4978.01
4974.09
4972.69

4971.34
4950.93
49490.98
4948.32

(ft)
1.76
1.76
1.92
1.87
2.00
2.00
1.97

1.58

1.81
1.91
1.64
1.63
1.68
1.44

1.71
1.85
2.53
3.06
3.31
2.29
1.96
2.06
2.15
2.31
2.30
222
2.33
2.35
2.35
2.69

2.67
2.65
2.46
3.15
3.16
3.12
3.38
3.46
3.54
3.43

3.31
3.33
3.79
3.32
2.99
3.10
3.22

4.82
2.80
3.23
2.42

(fs)
18.21
18.18
16.29
16.49
20.94
14.75
15.16

22.81

18.94
17.60
21.73
22.03
21.13
26.14

21.93
21.10
17.57
13.27
11.80
20.26
25.18
23.49
22.10
20.70
20.92
. 21.87
20.96
20.69
20.68
20.61

20.78
20.94
21.15
19.92
19.98
20.24

18.04

17.39
17.20
17.65

18.59
18.32
17.42
21.10
24.56
23.36
23.03

19.91
34.24
29.67
29.92

Req'd
Freeboard
1.78
1.78
1.75
1.76
1.86
1.73
1.73

1.86

1.80
1.78
1.85
1.85
1.84
1.92

1.86
1.85
1.82
1.74
1.71
1.87
1.95
1.92
1.90
1.88
1.88
1.90
1.89
1.88
1.88
1.90

1.90
1.91
1.0
1.91
1.91
1.92
1.87
1.86
1.86
1.87

1.88
1.88
1.88
1.95
2.02

200
2.00

1.99
2.24
217
2.10

Reqg'd
Depth
3.54
3.54
3.67
3.63
3.86
3.73
3.70

3.44

3.61
3.69
3.49
3.48
3.52
3.36

3.57
3.70
4.35
4.80
5.02
4.16
3.91
3.98
4.05
4.19
418
4.12
422
423
423
4.59

4.57
4.56
4.36
5.06
5.06
5.04
5.25
5.32
5.40
5.30

5.19
5.21
5.67
5.27
5.01
5.10
5.22

6.81
5.04
5.40
4.52

Actual
Depth
2.00
2.00
2.00
2.00
2.50
2.50
2.50

4.00

4.00
4.00
4.00
4.00
4.00
6.00

6.00
6.00
5.00
5.00
4.00
4.00
4.00
4.00
4.00
4.00
5.00
5.00
5.00
5.00
5.00
6.00

6.00
6.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
6.00
6.00
6.00
6.00

8.33
6.00
6.00
6.00

Comments

Future new channel
Future new channel
Future new channel
Future new channel
Future new channel
Future new channel
Future new channel

New channel

Begin new wing walls
Begin new CBC

New CBC

End new CBC

End new wing walls
New channel

End chan, add 16"wall
Add 8" wall

Add 8" wall
Add 8" wall

Begin new wing walls
Begin new CBC

New CBC
End new CBC
End new wing walls

‘Add 8" wall

Add 8" wall
Add 8" wall
Add 8" wall
Add 8" wall
Add 8" wall
Add 8" wall

Add 8" wall
Add 8" wall
Add 8" wali
End wall




Table 3 - Summary of Hydraulic Calculations For Rio Bravo Channel
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VI. SEDIMENT TRANSPORT
A. DEVELOPED CONDITIONS

Fully developed conditions are not the most critical condition for bed load transport
because most of the conveyance systems in this watershed will be hard lined thus
providing no source of bed material. Ponds at 118" Street will remove bed load from any
natural channels west of the South Power Line that may remain natural after

development.

Wash load will also be decreased fo near zero in fully developed conditions. A 3%
bulking factor applied to the fully developed flows will conservatively account for
suspended material that is not likely to deposit either in the ponds or in the Rio Bravo

Channel. The factor is applied in the computer model of the Hydrology.

B. INTERIM CONDITIONS

Bed materia/ may be likely to be deposited in the new flat reagh of the channel
immediately after ité construction, while there is still a source of bed material flowing info
the channel from the undeveloped upstream property and while developed clear water,
which will dilute and help transport the bed material, is at a minimum. A separate
AHYIViO run for interim conditions provides the Hydrology calculations as well as the
wash load volumes and the bed load volumes. Peak capacities are checked at every
HEC-RAS cross section in an Excel spreadsheet to be sure that incoming peak rate is

exceeded everywhere in the concrete channel (see table 4).

| The main purpose of this analysis is to determine if sediment WI'” accumulate in the flat
reach of the concrete channel just below the 98" Street box culvert. Deposition will occur
in the first place where the transport capacity is less than the supply reach. First, the
natural channel west of the subdivision will be assumed to actually transport its full
capacity (6.67 cfs). Then itis checked against the capacity of the diversion swale berm
(7.95 cfs). Since the two Transport Capacities are nearly equal, they should be in
equilibrium with each other. Small changes in bed slope may occur due fo erosion or

deposition that will correct any imbalance in equilibrium.

D. MARK GOODWIN & ASSOCIATES




INTERIM BED LOAD TRANSPORT CAPACITY

River Sta

76.20226
74.20500
72.20925
70.21300
68.21500
67.21705
64.21780
63.21955
62.21980
61.22030
60.22200
59.22321
58.22500
56.22650
54.22800
52.23000
50.23300
48.23500
46.23800
44.24100
42.24200
40.24442
39.24527
38.24606
37.24693
36.24718
35.24768
34.24800
32.25000
30.25200
28.25400
26.25600
24.25650
22.25900
20.26000
18.26200
16.26300
14.26500
12.26700
10.26776

8.26925

7.27150

6.27219

5.27249

Q
(cfs)

135.12
135.12
135.12
135.12
1356.12
135.12
149.19
149.19
325.57
325.57
325.57
325.57
325.57
325.57
325.57
375.57
375.57
375.57
375.57
375.57
375.57
397.57
397.57
397.57
397.57
613.16
613.16
613.16
613.16
613.16
613.16
613.16
613.16
613.16
613.16
640.31
640.31
640.31
640.31
640.31
640.31
640.31
640.31
640.31

Depth
(ft)

0.84
1.01
1.01
0.85
0.87
0.90
0.62
0.91
1.29
1.94
2.39
2.39
1.45
1.29
1.45
1.66
1.71
1.69
1.63
1.74
1.74
1.83
1.85
1.84
1.84
1.9
2.60
2.58
2.50
2.74
2.78
2.81
2.72
2.61

. 2.65

2.80
242
2.19
2.36
2.38
2.93
1.70
2.07
1.77

Vel
(f/s)

16.94
12.39
12.48
15.67
15.10
14.51
19.95
13.65
16.37
12.49

9.30

9.34
18.73
21.82
18.76
17.97
17.49
17.74
18.63
17.56
17.56
17.43
17.90
17.98
18.03
17.66
16.66
16.87
17.64
16.53
15.22
16.24
15.68
16.58
16.12
156.60
19.20
21.96
19.81
10.63
18.24
31.47
2573
25.19

Width
(ft)

13.25
14.13
14.11
13.30
13.42
13.56
12.00
12.00
19.86
18.75
21.01
20.97
16.26
15.48
16.25
17.31
16.52
16.44
16.18
16.46
16.45
16.81
12.00
12.00
12.00
22.65
19.77
19.68
19.35
20.31
20.47
20.08
20.24
19.81
2017
20.79
19.19
18.26
18.97
18.96
12.00
12.00
12.00

18.657

Qs
(cfs)

322.01
113.79
117.35
289.89
25713
218.25
770.27
147.31
564.74
165.96
a1.01
o189
850.82
1581.35
856.37
762.51
646.84
684.94
835.45
657.07
656.67
652.17
524.59
534.85
541.50
938.58
647.45
680.98
814.36
488.90
451.05
445,48
508.17
635.23
571.44
511.57
1174.11
2012.82
1330.96
1278.28
594.51
6411.53
2663.64
183 efs




B. INTERIM CONDITIONS cont...........
The peak transport capacity in the concrete channel (49.86 cfs) from AHYMO is much
higher than the peak supply from upstream thus indicating that deposition is highly
unlikely. The concrete channel capacity can be increased by steepening the s/uggiéh

reaches, but the upstream supply will soon be eliminated by development of the property
west of Anderson Hills.

BD. MARK GOODWIN & ASSOCIATES




BED LOAD TRANSPORT

Sediment fransport capacity is determined using the following MPM-Woo method

(equation 3.41 from AMAFCA’s “Erosion and Sediment Design Guide”).
gs = a\V®Y°(1-C,/10°%°

Where the particle size, d;,=0.64mm and from figure 3.10. Erosion & Sediment Design
Guide.

-a=0.0001, b=4.45, ¢=0.09, and d=-2.6

The existing natural channel 600" upstream from the berm has about a 7' wide flat bottom
 with 5:1 side slopes and a 3.6% longitudinal slope. The 100 yrflow is about 78 cfs, and
n=0.035.

At the next reach downstream, the man made berm has a 10" wide flat bottom with 3:1
side slopes and a longitudinal slope of 2.84%. The 100 yr flow is still about 78 cfs and
n=0.030. Hydraulic parameters are input into AHYMO as follows for each channel. Then
AHYMO calculates the total sediment.

See Table below:

d= | w A R Q V.
Natural upstream channel where n=0.035 and S, =3.6% (Basins B-2 and 0S-2)
0.1 20 0.2 0.1 0.35 1. 75
0.3 6.0 1.8 0.3 6.5 3.61
0.5 10.0 6.0 0.5 30.5 5.08
0.9 16.0 10.35 0.65 62.6 6.05

1.3 20.0 17.55 0.88 130.1 7.41

D. MARK GOODWIN & ASSOCIATES




0.1
0.3
0.5
0.9
1.3

0.33
0.53
0.93
1.33
1.73
2.33
2.83

w

Berm / Diversion channel where n=0.30 and S,=2.84%

2
6
10
15.4
17.8

0.2 .01 0.36
1.8 0.3 6.72
5.0 0.5 . 26.30
11.4 0.74 77.99
18.1 0.98 149.46

The concrete channel where n=0.015 and S;=0.5%

10.0
11.2
13.6
16.0

18.4
22.0
25.0

1.65 0.17 3.53
3.77 0.34 12.89
8.73 0.64 45.53
14.65 0.92 97.31
21.53 1.17 168.00
33.65 1.53 3714.30
45.40 1.82 476.30

D. MARK GOODWIN & ASSOCIATES

1.79
3.74
5.26
6.84
8.26

2.14
3.42
5.21
6.64
7.80
9.33
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WASH LOAD FOR OFFSITE UNDEVELOPED (Basin B-2)
THE MODIFIED UNIVERSAL SOIL LOSS EQUATION (MUSLE) Is:

Y,=R,K(LS)CP

Where R, = 285 (3.98 ac-ft x 84.91 cfs)**

= 7430 for 1 OO—yr storm
and K = 0.17 where the majority of the soil is bluepoint loamy fine sand
andLS =(0.76for200'average length and 5% average slope from (table
B-3) | |
andC = 0.20 for no appreciable canopy and 20% grass ground cover
from (table | B-2)
and P = 1.0 for range and wild-land

and the watershed is an average of 10% impervious.

Ys = 203 tons = 36,170 ppm (weight)
Equivalent Bulking Factor = 1.4% (undeveloped)
BF =1.014

WASH LOAD FOR DEVELOPED CONDITIONS BASIN 207.

Where R, = 285 (2.51 x 48.08)*%°

=4,174 for 1'00—yr storm
and K =0.20 where the majority of the soil is bluepoint loamy fine sand |
and LS = 0.11 for 60" average sheet flow length and 1% average slope
from (table B-3)
and C = 0.2 for no appreciable canopy and 20% ground cover from
(Table B-2) ‘
and P = 1 for no conservation practice

and the watershed is 46% impervious and an additional 12% is xera-scaped with rock on

filter cloth. Only 42% is exposed fto erosion.

Ys = 7.7 tons = 2,252 ppm (weight)
Equivalent Bulking Factor = 0.08% (Developed)
BF = 1.000

D. MARK GOODWIN & ASSOCIATES




SOILS

Most of the Basin is "BCC" Blueprint loamy fine sand K=0.17.

A small portion of the upper watershed is "BKD"-Bluepoint-Kokan Association. Kokan is a
gravelly sand. This analysis conservatively assigns K=0.17 for Kokan so the predicted
sediment yield may be slightly higher than expected from more detailed analysis giving

Kokan a weighted fraction and calculating a composite K value.
*All K values are from USDA field office Corrinne Brooks (761-5444)
SEDIMENT TRAP FOR BASIN 0S-2
Basin OS-2 conveys 167.38 tons of sediment during the 100-yr 24hr storm. a pond two

times that size will have a required volume of about 0.128 ac-ft where the density of the soil
is 120 Ib/ft. The pond has a volume of 0.19 ac-ft.

D MARK GOODWIN & ASSOCIATES




APPENDIX A.1 - HYDROLOGY (Developed Conditions)

A—%- Time of Concentration Calculations & Discussions
A9 Revised Rio Bravo AHYMO Summary

A-18 Revised Rio Bravo AHYMO Input

A-2? Revised Rio Bravo AHYMO Output

'A—Qg Rio Bravo Pond #10 Volume Calculations

A-9§ Revised Sacate Blanco AHYMO Summary

A-98 Revised Sacate Blanco AHYMO e*urpwf‘— D P WA

A-101 Revised Sacate Blanco AHYMO rput- ,Q,;,,,{py;i'




TIME OF CONCENTRATION DISCUSSION

Generally speakmg, the longest path through the new basms is from the Northwest corner
to the Southeast corer of each basin. Since the streets are typlcally oriented north/south
and east/west, the length of the path is measured first along the north boundary at a 2%
to 4% slope and then along the east boundary at a flat slope 0.5%. The resuiting times of
concentration are significantly longer than originally used in the DMP. The RTI flood plain
study also uses longer times in Basin B-5. So even though the density of development and
impervious cover were increased, the resulfing peak flows were decreased due fo the

increased travel times through each basin.

The new “times to peak” in the new drainage basins vary from 0.13 hrs fo 0.29 hrs in
basins #2088 and 214 respectively with peak flows of 3.31 cfs/ac and 2.31 cfs/ac at 47%
and 57% respectively. |

The old peak flow from basin B-5 (this site) is 2.85 cfs/ac at 34% impervious and with a
“time to peak’of 0.17 hrs. The old DMP drainage patterns were probably on a diagonal
(NW to SE). The new DMP accounts for some very long, very flat drainage paths along
the east side of several of the basins. The new longer “times to peak” are based on actual

layouts with actual lengths and slopes.

The Upland Method seems to be reasonable in predicting surface drainage velocities in the
upper 2,000 feet of the watershed where flow depths are typically below top of curb in the
streets. The factors of 0.7, 1.0 and 2.0 seem applicable for developed conditions for the
first 100 feet draining through yards, the next 300 feet in the street and then the next 1,600

feet also in the street, respectively. But the velocities in 24" pipes and 1' deep channels are
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under-predicted. At 2% slope the upland factors should be 7.0 to 11.0, respectively. This
factor will be applied to reaches where all of the flow is in the pipe or channel. Reaches
where the flow is divided between surface and pipe, a weighted average will be estimated.
The factor of 11.0 applies to pipes 48" or larger and concrete channels flowing 1 foot deep
or deeper. The factors of 7.0 and 11.0, also produce nearly the same velocity as mannings |

at 0.5% slope where the hydraulic radius is 0.5 and 1.0, respectively.
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TIME OF CONCENTRATION COMPUTATIONS

SHEET. _ 1 OF _2
Basin Length Slope K V Tc Tp
D (ft) % fps min “(hn)
= = e A —
60122 100 0.5 0.7 0.50 3.4
300 25 1.0 1.58 3.2
400 2.5 2.0 3‘.16 ' 2.1
500 0.5 2.0 1.41 5.9
14.5 » 0.16
60123 100 0.5 0.7 0.50 3.4
300 4.0 1.0 2.00 25
300 4.0 2.0 4.00 1.3
1300 0.5 7.0 4.95 4.4
400 0.3 11.0 5.50 1.2
12.7 0.14
60124 100 0.5 0.7 0.50 3.4
300 2.5 1.0 1.58 3.2
1200 2.5 2.0 3.16 6.3
300 1.0 2.0 2.00 2.5
1200 0.5 11.0 7.78 2.6
17.9 0.20
60125 400 0.5 1.0 0.71 9.4
600 0.5 2.0 1.41 7.1
16.5 0.18




Basin

Length Slope ‘_KI A\ Te Tp
D (/) % (fps) (min) (hr)
= —— == =

60126 100 0.5 0.7 0.50 34
300 26 1.0 1.61 3.1
1600 26 2.0 3.22 8.3
400 26 7.0 11.29 0.6
1300 1.2 11.0 12.05 1.8

17.1 0.19
50127 400 1.0 1.0 1.00 6.7
900 1.0 2.0 2.00 7.5

14.2 0.16
60128 100 05 0.7 0.50 34
300 2.0 1.0 1.41 35
300 2.0 2.0 2.83 1.8
1200 0.6 7.0 542 37

12.4 0.14
201, 202 400 20.0 0.7 3.13 2.1

, & 203 500 10.0 2.0 6.32 13

1100 7.0 2.0 5.29 35
2000 5.0 3.0 6.71 5.0

11.9 0.13
204 100 0.5 0.7 0.50 34
300 36 1.0 1.90 26
900 36 2.0 3.79 4.0
550 0.5 20 1.41 6.5
1150 2.8 7.0 11.71 16
650 1.0 11.0 11.00 1.0

19.1 0.21




Basin Length Slope K \Y Tc Tp
iD (ft) % | _ (fps) (min) (hr)
205 100 0.5 T 0.7 0.50 34
300 4.6 1.0 2.14 2.3
250 46 2.0 4.29 1.0
500 0.5 2.0 1.41 59
800 4.2 7.0 14.35 0.8
2200 0.6 11.0 8.52. 4.3
17.8 0.20
206 100 0.5 0.7 0.50 34
300 3.2 1.0 1.79 28
600 3.2 2.0 3.58 2.8
200 0.5 2.0 1.41 24
11.3 0.13
207 170 1.0 0.7 0.70 4.0
230 1.1 1.0 1.02 3.7
400 3.2 2.0 3.56 1.9
550 4.0 20 4.00 2.3
130 2.0 2.0 2.83 0.8
400 1.0 2.0 2.00 3.3.
’ 16.1 0.18
208A 100 0.5 0.7 0.50 3.4
200 1.6 1.0 1.26 26
100 1.3 1.0 1.14 1.5
1200 3.7 2.0 3.82 5.2
250 4.0 5.0 10.00 0.4
320 2.1 11.0 16.02 0.3
13.4 0.15




Basin

Length Slope K \Y Te Tp
D @ [ % (ips) (min) (hn
—— = == = et
2088 100 0.5 0.7 0.50 3.4
300 3.0 1.0 1.73 2.9
460 2.9 2.0 3.41 23
170 40 3.0 6.00 0.5
640 44 70 14.68 0.7
200 2.1 7.0 10.14 | 0.3
10.0 0.13
209 400 0.5 1.0 0.71 9.4
800 0.5 2.0 1.41 94
800 13 2.0 2.28 5.8
‘ 24.7 0.27
210 400 3.6 1.0 1.90 3.5
1600 3.6 2.0 3.79 7.0
1600 3.2 11.0 19.68 1.4
11.9 0.13
211 SW 100 0.5 0.7 0.50 3.4
300 0.6 1.0 0.77 65
380 0.6 2.0 1.55 4.1
700 5.0 2.0 447 26
460 2.0 7.0 9.90 0.8
1400 24 11.0 17.04 14
18.7 0.21
211 SE 100 0.5 0.7 0.50 3.4
180 1.0 1.0 1.00 3.0
1160 23 2.0 3.03 6.4
170 4.0 2.0 4.00 0.7
500 1.0 5.0 5.00 1.7
630 0.7 11.0 9.20 1.1
16.3 0.18




‘ Length

Basin - Slope K \% Tc Tp
1D _(f) _% (fps) {min) (hr).
211N 100 0.5 0.7 0.50 34 '
170 0.6 1.0 0.77 3.7
. 730 35 2.0 3.74 3.3
260 0.6 2.0 1.55 2.8
1000 2.2 50 742 2.2
400 0.8 7.0 6.26 1.1
2150 0.7 11.0 9.20° 3.9
20.3 0.23
212 400 1.0 1.0 1.00 6.7
1200 1.0 2.0 2.00 10.0
16.7 0.19
213 400 27 1.0 1.64 4.1 .
2300 27 11.0 18.07 2.1
6.2 0.13
214 100 0.5 07 0.50 3.4
300 3.1 1.0 1.76 2.8
100 3.1 2.0 3.52 0.5
770 0.6 2.0 1.55 8.3
1400 0.3 11.0 6.32 3.7
18.7 0.21
215 100 0.5 0.7 0.50 3.4
200 15 1.0 1.22 2.7
500 0.5 2.0 1.41 59
1950 0.4 7.0 443 7.3
19.3 0.21
216 400 27 1.0 1.64 4.1
1600 27 2.0 3.29 8.1
12.2 0.14




099°2 =hZNITd
00" =HWIL
NOIILYION HADY (S¥NCH)
A gad qYdd
1 = H9¥d S0 Ol HWIL

ITMPOODPZOLE-T-ONAHY = ON YIS
coue/62/80= (MX/XYA/NOR) FI¥Q NOY

(SHHONT)
JAONOY

peo”

*******%%*****************************¥***************¥*m*

J R S S R R R R R T R i R R i i A R

7 =FAxl TTVANIVS

MOOH §Z GNY ‘9 ‘T ¥OX %€ ANV %G ‘%27 A€ YE¥Y ¥Od JdONdEd AUAM SHNTYA HSHHlg
. Z SYTIY YYON WO¥A TIYANIVYE

*************************************************¥**************¥+********m*

Sx

CMYT ANY CTANNYHD TTEgENH OL AUYLNEIYI SNISVd OL dZAAY NIaEd HAVH Sx

IOYA ONTIMTING ‘YHAAEMOH ~SANOd NOIINIILIA A0 NOILVVOJIYOONI HHL 0L FNd TENNYHD Sx
OAYNE OIY AHI O XUYINGIMI ¥EIY FHL OL JEAAY EYdM SUOIOWA ONIMIAd ON "€ Sx

Sx

ALSAS OAO¥WMY WIOWY THI A0 SISATUYNY HHL NI dESN 34 TITM HOTIHM ‘IVWd dTdO0TVY S=x

TAIOW SNOILIANOD ONILSIXH HIMON THA HTOWY HHL NI gEsn 39 aIN0D HATIDOUJAH Sx
TTYAIN0 FHIL OS ATId SIHI A0 ONE HHI OL dHEAd¥Y SYM ANYWWOD JXAH HONNd HHL "C S«
“IHOIT ON ST AUEHI E¥dHM 20Z aN¥ T0Z SNISVd NI LdADXH Sx

ANY NTYINED #9¥ SEIIISNAd daMOT HIHHM STIIH NOSHIANY IddoxXd ‘2¥/nd 9 Sx
I¥ NOILIANOD JHEJIOTHARA SV JITIAOW SI NISVH OAYYY OIY HHI NI aN¥T TI¥ "1 S»
¥*********************¥******************************************¥****m*
tSNOTIAWNSSY SISATUYNY S«
******************************************************+******x********m«
“qEaayY ST 0T aNOod aNVY diIATdd dd9¢ 6 % L SANOd S«

S TANNYHD OAYME OTY FTHI OL dIAQY ST ENIT dEMOd HHL MOTHH S«

OONYIg AILYOYS WHI A0 "OY¥ PIT ANY NISYd SIHL EDNGEY TENNYHO ATOWY dHL dNY S+
WNYd ¥9I¥04g HHI OL SNOISHIAICQ 'SNOISIAEY £0-GZ—-y EHI HIIM QIIDEII0D NHIE S«
SAVH ANV ‘AITYANTI T¥¥ TAHJOW dIAY HHL NI HAYW SNOILAWASSY ~ (XLNNOD FHL Sx

19 QELJADOY ANY) CIAY A€ JIJOTIATA SYM THAOW oAYdd OIY "IVINIDYO HHIL Sx

Sx

S TRNNYHD NOISHMIATA TTOWY/EMYT F19dNH THEL YIA ALITIDVA S«

NOTINZILAd YT FId9NH OL dEXEANOD FUVY JIHSYIIYM STHI WOYE SMOTA S«
Sx

"AEHSYALYM OAYdd OIY HHI ANV 5=«
. ! (ZILITIOVA NOIINELIAA ONY NOISHIAIQ ANITIEMOd S+
HINOS WMY) INAWASYE HANITIEMOd FHL A0 LSHEM JHHSUELIYM OONYTH HIWOVYS S
THL. WOYA HWOWA A40NMNY UHI AIVINDTYD OL SI THAOW SIHL 40 q50d449Nd HHL S«

**************%************¥***********************************************w*

86-2Z—-% *NOISIAHY LSYT S5=x

-€0-GZ-8 SWIYIDOSSY ANV NIMQOOD MYYKW® SHHOOH "d SHNYL A9 QESTAHY Sx
NOIMDOLS QY¥YHDIY A9 S+

IVA dWd g9 FWYN @TTd Sx

INAHIAES LOAOHLIM WJOLS ¥H-%Z ‘dA-00T S«
Sx

Sx

Sx

OAYdd OTd Sx

Sx

IMYLS

(LI-0¥) . (sdD) (IN 0S) ‘oM "ON NOIILVOIATIINAAI ANYRNNOD
TARATOA IOYYHOSIA YAUY aI at HAYIDOUAXH
AA0ONOY MYad , 0l Wodd

” I¥a-ana @q\do3xsea\009 T~8n0a\T~ANAD0A\ D = = I0dNI
L66T :NOISHEL - (L6 OWAHY) TTEYL ANYAAOS WY: .« OWAHY
H99"9TS)



00°6¥

€0°T

=JWI Y¥Hd §G66°¢C

= 44 Md

00G8°1T

8L89G°T

Z6T ¥

Sx

20796 0T0G0 " T - 90T109¥ AAH KN HILOAJNOD
90T09Y NISVLE-9NS WOMd MOTd JHIL HLYTADTYD S«

MIng INIWNIAES

SHAYYOOMJAH QILAAWOD 'ITY OL MOLOYE ODONINING INAWNICHES %€ ¥ A1dd¥Y S«
Sx

********************************************************m*

Sx

NOY OAYdd OIY HHL OL S«

NOISMEAILQ ENITHAMOd HLOOS WOV SNISYE dd¥ S«



