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E S EXECUTIVE SUMMARY

V&A Consulting Engineers, Inc. (V&A) was retained by Schaaf & Wheeler (S&W) to conduct a
condition assessment of storm drain facilities in support of the Storm Drain Master Plan (SDMP) for
the Town of Moraga, California (Town). The field work was performed over a total of four days during
the months of May, June, October, and November 2014. Based on the findings from the condition
assessment activities, V&A presents the following conclusions:

A total of 80 features (approximately 3 percent of the storm drainage system) were
documented.

7 of the evaluated features have a prioritization rating of 5. The Rheem Shopping Center
Pipeline is one of these features, and was documented having a severe/significant amount
of damage. This pipeline along with the other features given this rating, require immediate
repair or replacement.

2 of the evaluated features have a prioritization rating of 4. This rating requires prioritization
for rehabilitation within the next 5 years.

71 of the evaluated features have a prioritization rating of 3 or lower. These features have
moderate to minor defects and should be reassessed within the next 5 to 15 years.

15 of the evaluated features have signs of infiltration.

Before performing any of the suggested recommendations, appropriate analysis of alternatives and
detailed design should be conducted for each item. The suggested rehabilitation methods are based
on industry standards and may not apply to all situations. Based on the findings from the condition
assessment activities, V&A presents the following recommendations for consideration:

Continue to collect storm drainage feature information to update and develop the Town’s GIS
for the storm drainage system. This includes features that are not currently on the Town’s
system wide GIS.

Conduct further investigations and rehabilitate specific features mentioned in this report
based on the timeframes provided. A list of general suggested rehabilitation methods is
provided as follows:

Pour a new concrete invert in pipes noted with significant surface corrosion and
perforations at the invert. Ensure that the pipe bedding is restored below and around the
pipe and that the new invert has structural strength for the anticipated loading on the

pipe.
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Consider methods such as cast-in-place-pipe liner, slip-lining, pipe bursting in conjunction
with replacement materials/liners, and also conventional open-cut construction for pipes
noted with significant defects.

Establish a routine cleaning schedule for pipes noted with significant sediment/debris.

Install retaining walls or similar erosion control devices in areas that have a high
potential for burial/overgrowth.

Alternatives for rehabilitation and replacement of the Rheem Shopping Center Pipeline
should be considered to determine the best viable approach, preferably considering the
economic, social, and environmental aspects of the project.
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1 .0 INTRODUCTION
-]

V&A Consulting Engineers, Inc. (V&A) was retained by Schaaf & Wheeler (S&W) to conduct a
condition assessment of storm drain facilities in support of the Storm Drain Master Plan (SDMP) for
the Town of Moraga, California (Town). The findings of the assessment will serve as a guide for future
improvements, rehabilitation, and expansion of the City’s storm water infrastructure. A total of 25
locations were selected for condition assessment. For the purpose of this report, the locations will be
referenced as storm drainage facility areas (SDFA). The SDFAs contained, but are not limited to,
catch basins, pipes, manholes, and channels. The criteria for picking the SDFAs is as follows:

* Needed field verification/documentation
e Known areas of concern

e Areas marked for proposed pavement repair projects

The field work was performed over a total of four days during the months of May, June, October, and
November 2014. Each SDFA consisted of evaluating a point feature (e.g. a catch basin or manhole)
and all the connecting pipe features accessible from that point. Figure 1-1 shows the SDFAs where
the condition assessment activities were performed.
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2.0 CONDITION ASSESSMENT

Qualitative condition assessment observations were based on V&A’s extensive experience evaluating
potable water, wastewater, and storm water structures and pipelines. Assessment methods included
the following:

Feature IDs for the assets evaluated were taken from the Town’s storm drainage geographic
information system (GIS). Features that were not within the GIS were assigned a new ID.

Visual examinations and documentation with photographs. A pole-mounted camera was used
to evaluate features through video documentation that were unable to be properly assessed
from a topside evaluation. When applicable, a confined space entry was conducted to
document some of the features.

Pipes were evaluated starting with the effluent pipe and moving in a clockwise direction to
the subsequent pipes found at each access point. When the effluent, or outlet, pipe was
unknown, a sketch was provided depicting the estimated direction of flow.

Feature locations were recorded using a handheld GPS unit and/or through written
documentation. The feature was identified as being on public or private property.

Relevant dimensions and grade/rim to invert depth were measured or estimated, depending
on access and the surrounding environment.

Sediment/debris was briefly described and its depth was measured or estimated. Also, water
depth within the feature was measured or estimated.

Deflections, cracking, corrosion, displacement, and other defects and concerns were
documented.

VANDA Condition Index ratings were used as appropriate (Table 2-1 and Table 2-2).

Observations of infiltration were rated according to the National Association of Sewer Service
Companies (NASSCO) Pipeline Assessment and Certification Program (PACP) codes (Table
2-3).

V&A used a prioritization rating scale of 1 to 5 to classify the storm drainage facilities
needing attention. The rating is in the order of increasing priority from 1 to 5, with facilities
rated 5 needing immediate attention. Table 2-4 summarizes the methods used to prioritize
the facilities and some example defects associated with each priority level.

The condition assessment data gathered for this project was limited to what was visible from the
available access points. Defects may exist in portions of the pipe segments not visible to the
evaluator. In some situations, a view into the pipe was not possible due to access limitations,
sediment/debris, or other factors. In some cases, the condition assessment data did not provide
enough useful information to apply ratings for an asset.
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2.1 VANDA™ Reinforced Concrete Condition Index

The VANDA™ Reinforced Concrete Condition Index was created by V&A to provide consistent
reporting of corrosion damage based on qualitative, objective criteria. Condition of corrosion can vary
from Level 1 to Level 4 based upon visual observations and field measurements, with Level 1
indicating the best condition and Level 4 indicating severe damage. Table 2-1 describes the concrete
condition index system.

Table 2-1. VANDA™ Reinforced Concrete Condition Index Rating System

Representative

Condition Description

Rating

Photograph

None/Minimal Damage to Concrete

Hardness: No Loss

Surface Profile: No Loss

Cracking: Shrinkage Cracks

Spalling: None

Reinforcing Steel (Rebar): Not Exposed or Damaged

Level 1

Damage to Concrete Mortar

Hardness: Damage to Concrete Mortar

Surface Profile: Some Loss

Cracking: Thumbnail Sized Cracks of Minimal Frequency

Spalling: Shallow Spalling of Minimal Frequency, Related Rebar Damage
Reinforcing Steel (Rebar): May Be Exposed but Not Damaged

Level 2

Loss of Concrete Mortar/Damage to Rebar

Hardness: Complete Loss

Surface Profile: Large Diameter Exposed Aggregate

Cracking: ¥-inch to Y2-inch Cracks, Moderate Frequency

Spalling: Deep Spalling of Moderate Frequency, Related Rebar Damage
Reinforcing Steel (Rebar): Exposed and Damaged, Can Be Rehabilitated

Level 3

Rebar Severely Corroded/Significant Damage to Structure

Hardness: Complete Loss

Surface Profile: Large Diameter Exposed Aggregate

Cracking: %2-inch Cracks or Greater, High Frequency

Spalling: Deep Spalling at High Frequency, Related Rebar Damage
Reinforcing Steel (Rebar): Damaged or Consumed, Loss of Structural Integrity

© 2014 V&A Consulting Engineers, Inc. All rights reserved.

Level 4
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2.2 VANDAT™ Metal Condition Index

The VANDA™ Metal Condition Index was created by V&A to provide consistent reporting of metal
corrosion damage based on qualitative, objective criteria. Condition of metal can vary from Level 1 to
Level 4 based upon visual observations and field measurements, with Level 1 indicating the best
condition and Level 4 indicating severe damage. Table 2-2 displays the metal condition index
system.

Table 2-2. VANDA™ Metal Condition Index Rating System

Condition Representative

Rating Description

Photograph

Little or No Corrosion

Loss of Wall Thickness %: None
Pitting Depth (as % of Wall Thickness): None to Minimal
Extent (Area) of Corrosion: None

Level 1

Minor Surface Corrosion

Loss of Wall Thickness %: < 25%

Pitting Depth (as % of Wall Thickness): < 25%
Extent (Area) of Corrosion: Localized

Level 2

Moderate to Significant Corrosion

Loss of Wall Thickness %: 25%-75%

Pitting Depth (as % of Wall Thickness): 25%-75%
Extent (Area) of Corrosion: 25%-75%

Level 3

Severe Corrosion; Immediate Repair/Replacement Needed
Loss of Wall Thickness %: > 75%

Pitting Depth (as % of Wall Thickness): 75% or More
Extent (Area) of Corrosion: Affects Most or All of Surface

Level 4

© 2014 V&A Consulting Engineers, Inc. All rights reserved.
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2.3 Infiltration Ratings

Groundwater infiltration (groundwater leaking into the storm drain system) was observed in some
locations. These observations were rated according to the NASSCO PACP codes and broken down
into the categories shown in Table 2-3.

Table 2-3. Infiltration Ratings

NASSCO
Category PACP Code Code Meaning Type of Infiltration

None No observed infiltration
IS Infiltration, Stains Stains or dry encrustations
Evidence
W Infiltration, Weeper Wet marks or stains (water weeping in)
ID Infiltration, Dripper Dripping water
IR Infiltration, Runner Small stream of flowing water
Active

Larger stream of flowing water under

IG Infiltration, Gusher
apparent external pressure

2.4 Storm Drainage Facility Prioritization Scale

Storm drain features received overall evaluations according to the prioritization ratings shown in
Table 2-4. Note that this scale is used for reporting the overall priority ratings of the storm water
drainage facilities, while the material conditions, with respect to corrosion, are reported using the
VANDA ratings. The prioritization ratings take into account the overall condition of the structure or
pipeline, isolated defects that were noted, and factors such as the possible effects on the
surrounding area. Some features may need immediate attention for certain problems even if they
are in good condition otherwise. The table also provides a recommended timeline for repair or
reassessment of the facilities.

V&A Project No.: 13-0390 Condition Assessment [ el
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Table 2-4. Storm Drainage Facility Prioritization Scale

Color : Reassessment or :

1
Excellent

Good

Fair

Poor

5
Immediate Attention

Failure unlikely in
the foreseeable
future. Reassess on
a 15-year interval.

Reassess on a 10-
year interval.

Reassess on a 5-
year interval and
consider conducting
repairs.

Prioritize for
rehabilitation within
5 years.

Repair or replace
immediately.

Collapsed Pipe

Minor or no defects

Defects that have not
begun to deteriorate

Moderate defects that
will continue to
deteriorate

Severe defects

Defect requires
immediate action

V&A Project No.: 13-0390
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Rationale for each prioritization rating was made based on the categories described in Table 2-5.
Please note that more than one category may influence the provided prioritization rating for each
feature.

Table 2-5. Prioritization Rating Rationale

The condition of the structure warrants the specified
Condition rating level due to likelihood and consequence of
asset failure.

The location of the asset warrants the specified rating
level due to effects on the surrounding area (e.g. the
asset is located under a roadway and would have a
higher consequence upon failing).

Location

The level of sediment/debris within the asset
warrants the specified rating level due to likelihood of

Sediment/Debris hindering asset performance. High levels of
sediment/debris can block a pipe and subsequently
flood the surrounding area.

There is a safety concern which warrants the
specified prioritization rating (e.g. public access is
permitted to an asset that has potential trip and fall
or other hazards).

Safety

There is an object that has blocked the asset to a
degree which warrants the specified prioritization
rating due to limitation in feature performance and
operation.

Obstruction

There are other aspects that need to be taken into

iz account and warrant the specified prioritization rating

V&A Project No.: 13-0390 Condition Assessment
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3 .0 FINDINGS AND ANALYSIS

The selected features assessed at each SDFA received ratings per the VANDA Condition Index scales
and the storm drainage facility prioritization scale. Note that the VANDA Condition Index only applies
to metal and concrete corrosion damage. Features without a VANDA condition rating were assigned a
prioritization rating based on other criteria, such as integrity, operational capabilities, and safety
concerns. The features that pose the most significant concern have received a prioritization rating of
4 or 5 and are displayed in Table 3-1. Detailed information regarding all of the individual features
that were evaluated is presented in Appendix A - Facility Inventory. Prioritization ratings and
recurring notable concerns are analyzed in more detail in the following subsections. Please note that
for SDFA 19, 20, 21, and 22, the culverts for each of these locations are divided into two nodes and
one pipe feature. These features were not divided, but rather considered a single feature for each
location for the analysis since the access points, or nodes, are the culvert itself.

Feature IDs for known features were taken from the Town’s storm drainage GIS, and new IDs were
assigned to features found in the field that were not shown on the GIS. Assigned IDs were based on
the Town zone the feature was located in, the type of feature, the SDFA the feature was associated
with, and order of evaluation. Based on these criteria, a feature (e.g., a catch basin or manhole)
evaluated in Zone 1 at SDFA 1 would have the ID of Z1_NODE_S1, and a pipe at the same location
would have the ID of Z1_LINK_S1_P1. The pipes were evaluated starting with the effluent pipe and
moving in a clockwise direction to the subsequent pipes found at each access point.
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Table 3-1. Features with a Prioritization Rating of 4 or 5

VAN DA Pr|or|ty Pr|or|ty

75 LINK_S20  Culvert L1028 StMarys level 2 Levels Sediment
Rd Safety
6 BLINKS6.  pie  Moraga Rd 24 CMP  Level4  Level5 condition
P1 Location
Joseph .
11 OUNKSIL e De/Bollinger 18 RCP  Level4  Level5 Condition
_P3 Location
Canyon Rd
423 Canyon 10H x Condition
21 Z6_LINK_S21 Culvert Rd 15W CMP Level 4 Level 5 Location
Donald -,
10 e LN Pipe Dr/Fernwood Unknown RCP Unknown Level 5 Cond|t|or_1
_P1 Dr Obstruction
Z3_LINK_S18 Catch Rheem Condition
L _P1 Basin Blvd/Center St <1 CHL Level Levels Location
Z3_LINK_S18 Catch Rheem Condition
e _P2 Basin Blvd/Center St < CHb el el Location
6 Z3-LINKS6_ pive  Moraga Rd 24 CMP  Level3  Level4 Condition
P3 Location
Joseph .
117 OLUNKSIL e Diy/Bollinger 18 CMP  Level3  Levelq condition
_P1 Location
Canyon Rd
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3.1 Prioritization Ratings

The condition assessment analysis shows that 9 of the evaluated features have a prioritization rating
of Level 4 or 5. These features require immediate replacement/rehabilitation, or prioritization for
rehabilitation within the next 5 years. The majority of the features evaluated are in good to adequate
condition with 71 features having a prioritization rating of 3 or lower. The results of this analysis are
displayed in Table 3-2 and Figure 3-1.

Table 3-2. Prioritization of Evaluated Features

Prioritization Rating | Number of Features | Percentage of Evaluated Features

5 7 9%
4 2 3%
3 13 16%
2 41 51%
1 17 21%

@ 50%
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o 40%
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1 2 3 4 5

Prioritization Rating

Figure 3-1. Prioritization Percentages of Evaluated Features
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3.2 Condition Ratings

There are 7 features that were observed to have severe/significant to moderate amount of damage
due to corrosion. 65 features were observed to have minor to no corrosion damage. The remaining 8
features evaluated were not assigned a VANDA condition rating due to materials of construction
(plastic pipes, for example) or limited amount of information available for evaluation. These features
are listed under the “Not Rated” category. The results of this analysis are displayed in Table 3-3 and
Figure 3-2.

Table 3-3. Condition of Evaluated Features

VANDA Level | Number of Features | Percentage of Evaluated Features

4 B 6%
3 2 2%
2 15 19%
1 50 63%
Not Rated 8 10%

70% -

60% -

50% -

40% -

30% -

20% -

10% -

Percentage of Evaluated Features

4 3 2 1 Not Rated
VANDA Condition Rating

0%

Figure 3-2. Condition Percentages of Evaluated Features

V&A Project No.: 13-0390 Findings and Analysis



< Town of Moraga
| V&A Storm Drainage Condition Assessment

3.3 Infiltration

Out of the 80 features evaluated, 15 features were noted with signs of groundwater infiltration. The
majority of the features evaluated do not appear to have infiltration. Features with a lack of
information available to determine if infiltration is present are listed under “Not Rated”. The results
of this analysis are displayed in Table 3-4 and Figure 3-3.

Table 3-4. Infiltration Ratings for Evaluated Features

Infiltration Rating | Number of Features | Percentage of Evaluated Features

None 62 7%

Evidence 15 19%
Active 0 0%
Not Rated 3 4%

80% -

70% -

60% -

50% -

40%

30% -

20%

10% -

Percentage of Evaluated Features

0% + . -
None Evidence Active Not Rated

Infiltration

Figure 3-3. Percentage of Evaluated Features with Infiltration
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3.4 Rheem Shopping Center Pipeline

A confined space entry was performed to evaluate the 96-inch corrugated metal pipe
(CMP)/reinforced-concrete pipe (RCP) that is located under the Rheem Shopping Center. Entry to the
pipeline was through a catch basin located at the intersection of Rheem Blvd and Center St. The
approximate location of the pipeline is shown in Figure 3-4. To allow access, the Town scheduled to
remove a filter from the catch basin prior to the assessment. The assessment consisted of an
Attendant/Supervisor who remained topside, an Entrant who accessed the pipe and conducted the
evaluation, and a Standby-Rescue who was positioned within the pipeline near the entry point. A
ventilation blower was utilized to provide additional airflow during the assessment. Approximately 81
feet of pipe was evaluated upstream (heading north) from the entry point. This stretch of pipe
consisted of about 46 feet of CMP, followed by 35 feet of RCP. There were numerous defects
documented including surface corrosion, holes with voids visible, and infiltration staining.
Approximately 440 feet of CMP was evaluated downstream from the entry point. Similar defects
were noted as seen upstream, along with additional defects such as deformations. The end point of
the downstream assessment was at a storm drainage grate near the drive-through exit for the
building in the northeast corner of the shopping center parking lot. At this point, the pipe bends from
heading southeast to south. Figure 3-5 through Figure 3-7 present the condition assessment findings
and approximate observation locations on the features evaluated. More detailed findings from the
assessment are presented under SDFA 18 in Appendix A - Facility Inventory.

o O 4_‘,['1"" f g "' »"" .: 2, s X )

A

Figure 3-4. Location of Rheem Shopping Center Pipeline
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0’ Entry Point

Infiltration

14’ Infiltration
at Cone/Wall
Joint

Figure 3-5. Assessment of Entry Point (Section View)
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, : Direction
0’ Entry Point
of Flow

Encrustation

3’ Infiltration

5" Encrustation

10’ Infiltration

13’ Holes, Void
Visible

20’ Holes, Void 20’ Deformed

Visible

40’ Patch Repair

77’ Pipe Size
Change -

Plpe Size Change - Defective
Defectie

Y

186" Deformed

207’ Deformed

270’ Deformed

337’ Deformed

411’ Holes, Void
Visible

Figure 3-6. Assessment Downstream from Entry Point (Plan View)
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0’ Entry Point
8[

Infiltration

2’ Infiltration
8’ Hole, Void Broken Pipe
Visible
10’ Infiltration
15’ Multiple —_—

Holes, Void

Visible I
18’ Deformed

21’ Open Joint

Direction
of Flow

Broken Pipe

44’ Hole, Void
Visible

44’ Infiltration
Stains

45.5’ Defective
Tap Connection

o ' 46’ Pipe
46’ Infiltration Material Change
[ 55’ Multiple
Longitudinal
Cracks

65’ Missing
Mortar
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73’ Infiltration Cracks

Stains
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81 Infll'tratlon Cracks
Stains

Figure 3-7. Assessment Upstream from Entry Point (Plan View)
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4.0 CONCLUSIONS
-]

Based on the findings from the condition assessment activities, V&A presents the following
conclusions:

A total of 80 features (approximately 3 percent of the storm drainage system) were
documented.

e 7 of the evaluated features have a prioritization rating of 5. The Rheem Shopping Center
Pipeline is one of these features, and was documented having a severe/significant amount
of damage. This pipeline along with the other features given this rating, require immediate
repair or replacement.

o 2 of the evaluated features have a prioritization rating of 4. This rating requires prioritization
for rehabilitation within the next 5 years.

e 71 of the evaluated features have a prioritization rating of 3 or lower. These features have
moderate to minor defects and should be reassessed within the next 5 to 15 years.

e 15 of the evaluated features have signs of infiltration.

V&A Project No.: 13-0390 Conclusions



5 o O RECOMMENDATIONS

Before performing any of the suggested recommendations, proper planning and evaluation
procedures for specified areas must be conducted. The suggested rehabilitation methods are based
on industry standards and may not apply to all situations. Based on the findings from the condition
assessment activities, V&A presents the following recommendations for consideration:

Continue to collect storm drainage feature information to update and develop the Town’s GIS
for the storm drainage system. This includes features that are not currently on the Town’s
system wide GIS.

Conduct further investigations and rehabilitate specific features mentioned in previous
sections and in Appendix A - Facility Inventory based on the timeframe provided in the storm
drainage facility prioritization scale. A list of general suggested rehabilitation methods is
provided as follows:

Pour a new concrete invert in pipes noted with significant surface corrosion and
perforations at the invert. Ensure that the pipe bedding is restored below and around the
pipe and that the new invert has structural strength for the anticipated loading on the

pipe.
Consider methods such as cast-in-place-pipe liner, slip-lining, pipe bursting in conjunction

with replacement materials/liners, and also conventional open-cut construction for pipes
noted with significant defects.

Establish a routine cleaning schedule for pipes noted with significant sediment/debris.

Install retaining walls or similar erosion control devices in areas that have a high
potential for burial/overgrowth.

Alternatives for rehabilitation and replacement of the Rheem Shopping Center Pipeline
should be considered to determine the best viable approach, preferably considering
economic, social, and environmental aspects of the project.

V&A Project No.: 13-0390 Recommendations



APPENDIX A - FACILITY INVENTORY
]

Table of Contents

Description App. Page No.

SDFA 1 - 143 Natalie Dr 1
Z1_NODE_0060 2
Z1_LINK_0041 5
Z1_LINK_0040 6

SDFA 2 - Buckingham Dr 7
Z1_NODE_0042 8
Z1_LINK_0012 11
Z1_LINK_0013 12

SDFA 3 - Scofield Dr 13

Z2_NODE_0065 14
Z2_LINK_0040 17
Z2_LINK_S3_P1 18
Z2_LINK_S3_P2 19
SDFA 4 - Chalda Way 20
Z3_NODE_S4 21
Z3_LINK_S4_P1 24
Z3_LINK_S4_P2 25
Z3_LINK_S4_P3 26
Z3_LINK_S4_P4 27

SDFA 5 - Camino Ricardo 28
Z4_NODE_0197 29
Z4_LINK_S5_P1 31
Z4_LINK_S5_P2 32

SDFA 6 - Moraga Rd 33
Z3_NODE_0068 34
Z3_LINK_S6_P1 37
Z3_LINK_S6_P2 38

V&A Project No.: 13-0390 Appendix A - Facility Inventory TOC [



rd Town of Moraga
[ V&A Storm Drainage Condition Assessment

Z3_LINK_S6_P3 39
SDFA 7 - Willow Springs Ct 40
Z3_NODE_S7 41
Z3_LINK_S7_P1 43
SDFA 8 - Corliss Dr 44
Z4_NODE_0160 45
Z4_LINK_0052 48
Z4_LINK_0053 49
Z4_LINK_0067 50
SDFA 9 - Bedford Pl and Fernwood Dr 51
Z3_NODE_0027 52
Z3_LINK_0019 55
Z3_LINK_0020 56
Z3_LINK_0037 57
Z3_LINK_0046 58
SDFA 10 - Donald Dr and Fernwood Dr 59
Z3_NODE_0141 60
Z3_LINK_0133 62
Z3_LINK_0141 63
Z3_LINK_S10_P1 64
Z3_LINK_0142 65
SDFA 11 - Joseph Dr and Bollinger Canyon Rd 66
Z5_NODE_0126 67
Z5_LINK_S11_P1 70
Z5_LINK_S11_P2 71
Z5_LINK_S11_P3 72
SDFA 12 - Del Rio Way 73
Z5_NODE_0056 74
Z5_LINK_S12_P1 77
Z5_LINK_S12_P2 78
SDFA 13 - Country Club Dr and School St 79
Z6_NODE_0039 80

V&A Project No.: 13-0390 Appendix A - Facility Inventory TOC



rd Town of Moraga
[ V&A Storm Drainage Condition Assessment

Z6_LINK_S13_P1 83
Z6_LINK_S13_P2 84
SDFA 14 - Country Club Dr 85
Z7_NODE_0089 86
Z7_LINK_S14_P1 88
Z7_LINK_S14_P2 89
Z7_LINK_S14_P3 90
SDFA 15 - Rimer Dr 91
Z7_NODE_S15 92
Z7_LINK_S15_P1 94
Z7_LINK_S15_P2 95
Z7_LINK_S15_P3 96
SDFA 16 - Deerfield Dr 97
Z7_NODE_0158 98
Z7_LINK_S16_P1 101
Z7_LINK_S16_P2 102
SDFA 17 - Deerfield Dr and Stoneridge PI 103
Z7_NODE_0203 104
Z7_LINK_S17_P1 107
Z7_LINK_S17_P2 108
SDFA 18 - Rheem Bivd and Center St 109
Z3_NODE_S18 110
Z3_LINK_S18_P1 113
Z3_LINK_S18_P2 117
SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr 123
Z5_NODE_S19_N1 124
Z5_LINK_S19 127
Z5_NODE_S19_N2 129
SDFA 20 - 1528 St Marys Rd 131
Z5_NODE_S20_N1 132
Z5_LINK_S20 134
Z5_NODE_S20_N2 136

V&A Project No.: 13-0390 Appendix A - Facility Inventory TOC



2 VeA

Town of Moraga
Storm Drainage Condition Assessment

Description
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SDFA 1 - 143 Natalie Dr

Area Map
£ 4
Priority rating
» ® 5
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o 2
o 1
1 © None
< e  Other points
Other pipes
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SDFA 1 - 143 Natalie Dr

Catch Basin Z1_NODE_0060

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/27/2014 12:17 PM
143 Natalie Dr

Dry

37.8671
-122.12022
Public
Good
None

Asphalt, Concrete

36

24
Concrete
4.25

0

None

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:

Susceptible to ponding/flooding:

Sediment/debris depth (%):

Type of sediment/debris
Infiltration:

VANDA Condition Rating:

Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

Fractures in catch basin walls. Rl in sketch signifies rim-to-invert.

Photos

VA Project No.: 13-0390

No
No

5
Rock
None

Level 2 - Minor
Damage

Level 2 - Good
Condition

No
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Town of Moraga

"d
h 4 V&A Storm Drainage Condition Assessment
SDFA 1 - 143 Natalie Dr

Catch Basin Z1_NODE_0060

2P
48" RT J/

——

B

S

S0P

j /\ K L Location view.

<—=>

Sketch

Down view of structure. View of outlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 1 - 143 Natalie Dr

Catch Basin Z1_NODE_0060

View of inlet.

VA Project No.: 13-0390 Appendix A - Facility Inventory “
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SDFA 1 - 143 Natalie Dr

Pipe Z1_LINK_0041

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/27/2014 12:17 PM
143 Natalie Dr

Dry
Condition Information and Ratings
Private Sediment depth (%): 0
24 Type of sediment: None
Z1 NODE_0061 Infiltration: Stain
Z1 NODE_0060 Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
4 Prioritization Rating: Level 2 - Good
RCP Prioritization Rationale: Condition, Location

Inlet pipe. Pipe runs under residence. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 1 - 143 Natalie Dr

Pipe Z1_LINK_0040

Evaluation date/time: 6/27/2014 12:17 PM
Address/location: 143 Natalie Dr
Weather: Dry

General Information

Property type: Public

Diameter (in): 30

Upstream feature ID: Z1 NODE_0060
Downstream feature ID: Z1 NODE_0059
Upstream rim-inv. (ft.): 4.25
Downstream rim-inv. (ft.):

Material: RCP

Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 10
Type of sediment: Rock, Gravel
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 1 - Excellent

Prioritization Rationale: Condition

Outlet pipe. Pipe runs under road shoulder. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
nd V&A Storm Drainage Condition Assessment
SDFA 2 - Buckingham Dr

Area Map

ﬂ Pri:ritysrating I;—T::
1o: |26]27
o 2
3 ¢ =
: © None . ﬁaﬂ’
) o Other points
Other pipes
pgucC H NGHA
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Service Layer Credits:
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SDFA 2 - Buckingham Dr

Catch Basin Z1_NODE_0042

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:

Longitude:

Property type:
Access:

Traffic:

Ground surface type:
Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/27/2014 9:40 AM
Buckingham Dr

Dry

37.864522
-122.122176
Public

Good

None
Asphalt, Concrete
36

24

Concrete
12.5

5

None

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:
Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

No

No

5

Rock

Weeper

Level 1 - No Damage
Level 2 - Good
Condition

No

Rungs in sound condition. Projecting reinforcing steel at bottom of structure appears to be a construction
defect. Infiltration between segments.

Photos

VA Project No.: 13-0390
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SDFA 2 - Buckingham Dr

Catch Basin Z1_NODE_0042

U

N

i

2940
2.9RT

/eu.r_ry_f

LY R
RNSKT

Sketch

Location View

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment

Location View

Down view of structure.
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SDFA 2 - Buckingham Dr

Catch Basin Z1_NODE_0042

Water infiltration staining.

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment
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SDFA 2 - Buckingham Dr

Pipe Z1_LINK_0012

Evaluation date/time: 6/27/2014 9:40 AM
Address/location: Buckingham Dr
Weather: Dry

General Information

Property type: Private

Diameter (in): 24

Upstream feature ID: Z1 NODE_0037
Downstream feature ID: Z1 NODE_0042

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 12.5
Material: RCP
Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 2 - Minor Damage
Prioritization Rating: Level 3 - Fair

Prioritization Rationale: Condition, Location

Outlet pipe. Scouring on invert. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 2 - Buckingham Dr

Pipe Z1_LINK_0013

Evaluation date/time: 6/27/2014 9:40 AM
Address/location: Buckingham Dr
Weather: Dry

General Information

Property type: Public

Diameter (in): 24

Upstream feature ID: Z1 NODE_0042
Downstream feature ID: Z1 NODE_0043
Upstream rim-inv. (ft.): 125
Downstream rim-inv. (ft.):

Material: RCP

Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Inlet pipe appears to be offset. Pipe runs under residence. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 3 - Scofield Dr

Area Map

Yol B

" | Priority rating
1)

Service Layer Cre’dits:
-
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SDFA 3 - Scofield Dr

Manhole Z2_NODE_0065

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/27/2014 2:35 PM
Scofield Dr

Dry

37.863235
-122.133545
Public

Good

Light
Asphalt

24

Concrete
4
0

None

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:

Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

Exposed reinforcing steel on structure appears to be a construction defect.

Photos

VA Project No.: 13-0390

No

No

5

Silt, Gravel, Rock
None

Level 2 - Minor
Damage

Level 2 - Good
Condition

No
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Town of Moraga

"d
(. V&A Storm Drainage Condition Assessment

SDFA 3 - Scofield Dr

Manhole Z2_NODE_0065

JoR1 'K\ )
g\y‘/‘%ﬂ 20RCf
> 0 R
e
&
1gR¢7 |
_}_q\KT— /l\ Location view.
&= =

Sketch

Down view of structure.

View of manhole.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 3 - Scofield Dr

Manhole Z2_NODE_0065

View of outlet. View of inlets.
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SDFA 3 - Scofield Dr

Pipe Z2_LINK_0040

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 2:35 PM

Scofield Dr

Dry

Public

20
Z2_NODE_0065
Z2_NODE_0064
3.9

RCP

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%):

Type of sediment:
Infiltration:
Obstruction/Deflection (%)
VANDA Condition Rating:
Prioritization Rating:

Prioritization Rationale:

Outlet pipe. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

0

None

None

0

Level 1 - No Damage
Level 1 - Excellent

Condition

Appendix A - Facility Inventory
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SDFA 3 - Scofield Dr
Pipe Z2_LINK_S3 P1

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 2:35 PM
Scofield Dr

Dry

Public
20

Z2_NODE_0065

RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 10
Type of sediment: Silt, Vegetation
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: N/A
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition

South inlet. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 3 - Scofield Dr
Pipe Z2_LINK_S3 P2

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 2:35 PM
Scofield Dr

Dry

Public
18

Z2_NODE_0065

3.8
RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 5
Type of sediment: Vegetation
Infiltration: None

Obstruction/Deflection (%) 5
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 1 - Excellent

Prioritization Rationale: Condition

West inlet pipe. 5% joint offset. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 4 - Chalda Way

Area Map
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SDFA 4 - Chalda Way

Catch Basin Z3_NODE_S4

Evaluation date/time:

Address/location:

Weather:

General Information
Latitude:

Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/26/2014 2:36 PM
Chalda Way

Dry

37.858458
-122.122006
Public

Good

Light

Asphalt, Concrete

36

24
Concrete
8.3

5

None

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:

Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

No

Yes

5

Silt, Vegetation
None

Level 2 - Minor
Damage

Level 2 - Good
Condition

No

Projecting reinforcing steel and exposed aggregate at upper east inlet, probably due to break-in connection.
Cracking in catch basin walls. No evidence of infiltration.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 4 - Chalda Way

Catch Basin Z3_NODE_S4

e o P

“e( () 0= HORP —
fd .K( P\ZGIQ N Location view.
-n.n_(j
Sketch

&

Location view. View inside catch basin.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 4 - Chalda Way

Catch Basin Z3_NODE_S4

Down view of structure.

g i ,n s
Projecting reinforcing steel and exposed
aggregate.

View of inlets.
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SDFA 4 - Chalda Way
Pipe Z3_LINK_S4_P1

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Lining delaminated at opening to outlet. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

6/26/2014 2:36 PM

Chalda Way

Dry

Public
40
Z3 NODE_S4

8.3

PEP

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%):

Type of sediment:
Infiltration:
Obstruction/Deflection (%)
VANDA Condition Rating:
Prioritization Rating:

Prioritization Rationale:

0

None

None

0

N/A
Level 1 - Excellent

Condition

Appendix A - Facility Inventory
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SDFA 4 - Chalda Way

Pipe Z3_LINK_S4_P2

Evaluation date/time: 6/26/2014 2:36 PM
Address/location: Chalda Way
Weather: Dry

General Information

Property type: Public
Diameter (in):

Upstream feature ID:

Downstream feature ID: Z3 NODE_S4

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 8.3
Material: RCP
Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 5
Type of sediment: Silt, Rock
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

North inlet pipe. Pipe runs under roadway. Unable to determine diameter due to position within catch basin.

Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 4 - Chalda Way
Pipe Z3_LINK_S4_P3

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/26/2014 2:36 PM

Chalda Way

Dry

Public
40

Z3_NODE_S4

7.7
RCP

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%):

Type of sediment:
Infiltration:
Obstruction/Deflection (%)
VANDA Condition Rating:
Prioritization Rating:

Prioritization Rationale:

0

None

None

0

Level 1 - No Damage
Level 2 - Good

Condition, Location

Northeast inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 4 - Chalda Way
Pipe Z3_LINK_S4_P4

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/26/2014 2:36 PM

Chalda Way

Dry

Public
24

Z3_NODE_S4

PVC

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%):

Type of sediment:
Infiltration:
Obstruction/Deflection (%)
VANDA Condition Rating:
Prioritization Rating:

Prioritization Rationale:

0

None

None

0

N/A

Level 2 - Good

Condition, Location

East inlet pipe. Appears to have an offset joint. Pipe runs under roadway. Please refer to included videos

for visuals.

Photos

VA Project No.: 13-0390
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 5 - Camino Ricardo

Area Map
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SDFA 5 - Camino Ricardo

Catch Basin Z4_NODE_0197

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:

Longitude:

Property type:
Access:

Traffic:

Ground surface type:
Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/26/2014 1:15 PM

Camino Ricardo

Dry

37.850529
-122.134817
Public

Good

None
Asphalt, Concrete
36

24

Concrete

16

5

None

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:
Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

Down stream of Missouri riser. Fracturing in catch basin walls.

Photos

VA Project No.: 13-0390

No

No

5

Silt

None

Level 1 - No Damage
Level 1 - Excellent
Condition

No
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ri Town of Moraga
h 4 V&A Storm Drainage Condition Assessment
SDFA 5 - Camino Ricardo

Catch Basin Z4_NODE_0197

qru

Rod é |VW%

1

T 3R

i

N Location view.

Sketch

Down view of structure.

Down view of structure.
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SDFA 5 - Camino Ricardo

Pipe Z4_LINK_S5 P1
Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/26/2014 1:15 PM

Camino Ricardo

Dry

Public

36

Z4 NODE_0198
Z4 NODE_0197
16

RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: Stain/Encrustation

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Outlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 5 - Camino Ricardo

Pipe Z4_LINK_S5 P2
Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/26/2014 1:15 PM

Camino Ricardo

Dry

Public

48

Z4 NODE_0197
Z4 NODE_0195

16
RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 10
Type of sediment: Silt
Infiltration: Stain/Encrustation

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
nd V&A Storm Drainage Condition Assessment
SDFA 6 - Moraga Rd

Area Map

Priority rating

® 5
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o 1
= O None
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Other pipes
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SDFA 6 - Moraga Rd
Catch Basin Z3_NODE_0068

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes
Good condition.

Photos

VA Project No.: 13-0390

6/26/2014 2:01 PM
Moraga Rd

Dry

37.84731
-122.125826
Public

Good

Heavy
Asphalt, Concrete
36

24

Concrete

6.7

5

None

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:  No

Susceptible to ponding/flooding: No
Sediment/debris depth (%): 0

Type of sediment/debris

Infiltration:

VANDA Condition Rating:

None
None

Level 1 - No Damage

Prioritization Rating: Level 2 - Good
Prioritization Rationale: Condition
lllegal dumping evidence: No

Appendix A - Facility Inventory



" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 6 - Moraga Rd

Catch Basin Z3_NODE_0068

J/ 24 “(/m“ﬂ
CHOPE | ©F 7
T 20" 2¥eme
= V| RT8Y

View inside catch basin.

Sketch

View of east inlet. View of outlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 6 - Moraga Rd

Catch Basin Z3_NODE_0068

View of catch basin.

View of north inlet.
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SDFA 6 - Moraga Rd
Pipe Z3_LINK_S6_P1

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/26/2014 2:01 PM

Moraga Rd
Dry
Condition Information and Ratings
Public Sediment depth (%): 0
24 Type of sediment: None
Z3_NODE_0068 Infiltration: None
Obstruction/Deflection (%) 0
6.7 VANDA Condition Rating: Level 4 -
Severe/Significant
Damage
Prioritization Rating: Level 5 - Immediate
Attention
CMP Prioritization Rationale: Condition, Location

Outlet pipe. Significant surface corrosion. Pipe runs under roadway. Please refer to included videos for

visuals.

Photos

VA Project No.: 13-0390
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SDFA 6 - Moraga Rd

Pipe Z3_LINK_S6_P2

Evaluation date/time: 6/26/2014 2:01 PM
Address/location: Moraga Rd
Weather: Dry

General Information

Property type: Public

Diameter (in): 16

Upstream feature ID:

Downstream feature ID: Z3 NODE_0068

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 5.8
Material: PEP
Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: N/A
Prioritization Rating: Level 1 - Excellent

Prioritization Rationale: Condition

North inlet pipe. Pipe runs under sidewalk. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 6 - Moraga Rd
Pipe Z3_LINK_S6_P3

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/26/2014 2:01 PM

Moraga Rd
Dry
Condition Information and Ratings
Private Sediment depth (%): 0
24 Type of sediment: None
Infiltration: None
Z3 NODE_0068 Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 3 - Moderate
Damage
6.3 Prioritization Rating: Level 4 - Poor
CMP Prioritization Rationale: Condition, Location

East inlet pipe. Changes diameter and material. Upstream portion is a RCP in good condition. Significant to
moderate surface corrosion. Pipe runs under residence. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 7 - Willow Springs Ct

Area Map
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SDFA 7 - Willow Springs Ct

Catch Basin Z3_NODE_S7

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:

Longitude:

Property type:
Access:

Traffic:

Ground surface type:
Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes
Good condition.

Photos

VA Project No.: 13-0390

6/26/2014 11:24 AM
Willow Springs Ct

Dry

37.845358
-122.123637
Public
Good
None
Asphalt

36

24
Concrete
29

0

None

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:  No

Susceptible to ponding/flooding: No
Sediment/debris depth (%): 0

Type of sediment/debris

Infiltration:

VANDA Condition Rating:

None
None

Level 1 - No Damage

Prioritization Rating: Level 2 - Good
Prioritization Rationale: Condition
lllegal dumping evidence: No

Appendix A - Facility Inventory



ri Town of Moraga
h 4 V&A Storm Drainage Condition Assessment
SDFA 7 - Willow Springs Ct

Catch Basin Z3_NODE_S7

1§ Rer
T R11T
A
I
| I
$ c ; T Location view.

N

Sketch

View inside catch basin. View of outlet. Concrete slab obstructing pipe.
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SDFA 7 - Willow Springs Ct

Pipe Z3_LINK_S7_P1

Evaluation date/time: 6/26/2014 11:24 AM
Address/location: Willow Springs Ct
Weather: Dry

General Information

Property type: Public
Diameter (in):

Upstream feature ID: Z3_NODE_S7
Downstream feature ID:

Upstream rim-inv. (ft.): 29
Downstream rim-inv. (ft.):

Material: RCP

Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 10
Type of sediment: Silt Vegetation
Infiltration: None

Obstruction/Deflection (%) 25
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 3 - Fair

Prioritization Rationale: Obstruction

Concrete slab obstructing outlet pipe. Appears to have an offset joint. Pipe runs under roadway. Please

refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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" Town of Moraga
h V&A Storm Drainage Condition Assessment

SDFA 8 - Corliss Dr

Area Map
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I | Priority rating \
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 8 - Corliss Dr

Catch Basin Z4_NODE_0160

Evaluation date/time:

6/27/2014 1:56 PM

Address/location: 67 Corliss Dr

Weather: Dry

General Information Condition Information and Ratings
Latitude: 37.844943 Susceptible to burial/overgrowth:  No
Longitude: -122.136266 Susceptible to ponding/flooding: No
Property type: Public Sediment/debris depth (%): 0
Access: Good Type of sediment/debris None
Traffic: Light Infiltration: None

Ground surface type:

Asphalt, Concrete

VANDA Condition Rating:

Level 1 - No Damage

Dia./Ht. (in.): 36 Prioritization Rating: Level 1 - Excellent
Width (in.): 24 Prioritization Rationale: Condition
Material: Concrete lllegal dumping evidence: No
Grade/rim-invert (ft.): 4.8

Water level (%): 0

Devices: None

Notes

Good condition.

Photos

VA Project No.: 13-0390
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SDFA 8 - Corliss Dr

Catch Basin Z4_NODE_0160

f

1

18 R1
FLRCP

(g Res
L —— 4'RT

Sketch

View inside catch basin.

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment

Location view.

Down view of structure.
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"d Town of Moraga
a4 V&IA Storm Drainage Condition Assessment
SDFA 8 - Corliss Dr

Catch Basin Z4 NODE_0160

View of inlet.
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SDFA 8 - Corliss Dr

Pipe Z4_LINK_0052

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/27/2014 1:56 PM

67 Corliss Dr

Dry
Condition Information and Ratings

Public Sediment depth (%): 0

36 Type of sediment: None

Z4 NODE_0160 Infiltration: Stain

Z4 NODE_0159 Obstruction/Deflection (%) 0

4.8 VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 1 - Excellent

RCP Prioritization Rationale: Condition

West inlet pipe. Pipe runs under sidewalk. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 8 - Corliss Dr

Pipe Z4_LINK_0053

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/27/2014 1:56 PM

67 Corliss Dr
Dry
Condition Information and Ratings
Public Sediment depth (%): 0
36 Type of sediment: None
Z4 NODE_0161 Infiltration: None
Z4 NODE_0160 Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
4.8 Prioritization Rating: Level 2 - Good
RCP Prioritization Rationale: Condition

Outlet pipe. Sediment/debris buildup at next catch basin structure. Uncertain of pipe condition at this point,
but appears it may be offset. Pipe runs under sidewalk. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 8 - Corliss Dr

Pipe Z4_LINK_0067

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/27/2014 1:56 PM

67 Corliss Dr
Dry
Condition Information and Ratings
Public Sediment depth (%): 0
18 Type of sediment: None
Z4 NODE_0165 Infiltration: Stain
Z4 NODE_0160 Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
4 Prioritization Rating: Level 2 - Good
RCP Prioritization Rationale: Condition, Location

South inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
i V&A Storm Drainage Condition Assessment
SDFA 9 - Bedford Pl and Fernwood Dr
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Town of Moraga
Storm Drainage Condition Assessment

P

w4 V&EA

SDFA 9 - Bedford Pl and Fernwood Dr
Manhole Z3_NODE_0027

Evaluation date/time: 6/26/2014 10:48 AM

Address/location: Bedford Pl and Fernwood Dr

Weather: Dry

General Information Condition Information and Ratings

Latitude: 37.84363 Susceptible to burial/overgrowth:  No

Longitude: -122.121556 Susceptible to ponding/flooding: No

Property type: Public Sediment/debris depth (%): 0

Access: Good Type of sediment/debris None

Traffic: Light Infiltration: None

Ground surface type: Asphalt VANDA Condition Rating: Level 2 - Minor
Damage

Dia./Ht. (in.): 24 Prioritization Rating: Level 2 - Good

Width (in.): 24 Prioritization Rationale: Condition

Material: Concrete lllegal dumping evidence: No

Grade/rim-invert (ft.): 7.5

Water level (%): 5

Devices: None

Notes

Poorly consolidated concrete.

Photos

VA Project No.: 13-0390
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 9 - Bedford Pl and Fernwood Dr

Manhole Z3_NODE_0027
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Sketch

Down view of structure. View of outlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 9 - Bedford Pl and Fernwood Dr

Manhole Z3_NODE_0027

View of inlets. View of inlets.
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SDFA 9 - Bedford Pl and Fernwood Dr

Pipe Z3_LINK_0019

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/26/2014 10:48 AM

Town of Moraga
Storm Drainage Condition Assessment

Bedford Pl and Fernwood Dr

Dry

Public

40

Z3 _NODE_0027
Z3 NODE_0025
7.42

RCP

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Outlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 9 - Bedford Pl and Fernwood Dr

Pipe Z3_LINK_0020

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 6/26/2014 10:48 AM
Address/location: Bedford Pl and Fernwood Dr
Weather: Dry

General Information

Property type: Public

Diameter (in): 32

Upstream feature ID: Z3_NODE_0038
Downstream feature ID: Z3 NODE_0027

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 7
Material: RCP
Notes

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

West inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 9 - Bedford Pl and Fernwood Dr

Pipe Z3_LINK_0037

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 6/26/2014 10:48 AM
Address/location: Bedford Pl and Fernwood Dr
Weather: Dry

General Information

Property type: Public

Diameter (in): 28

Upstream feature ID: Z3_NODE_0030
Downstream feature ID: Z3 NODE_0027

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 7
Material: RCP
Notes

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: Stain/Encrustation

Obstruction/Deflection (%) 25
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

North inlet pipe. Concrete slab obstructing inlet pipe at upstream catch basin. Pipe runs under roadway.

Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 9 - Bedford Pl and Fernwood Dr

Pipe Z3_LINK_0046

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 6/26/2014 10:48 AM
Address/location: Bedford Pl and Fernwood Dr
Weather: Dry

General Information

Property type: Public

Diameter (in): 18

Upstream feature ID: Z3_NODE_0028
Downstream feature ID: Z3 NODE_0027

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 6
Material: RCP
Notes

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Southwest inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
i V&A Storm Drainage Condition Assessment

SDFA 10 - Donald Dr and Fernwood Dr

Area Map
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 10 - Donald Dr and Fernwood Dr

Catch Basin Z3_NODE_0141

Evaluation date/time: 6/26/2014 10:04 AM

Address/location: Donald Dr and Fernwood Dr

Weather: Dry

General Information Condition Information and Ratings

Latitude: 37.844617 Susceptible to burial/overgrowth:  No

Longitude: -122.113059 Susceptible to ponding/flooding: Yes

Property type: Public Sediment/debris depth (%): 10

Access: Good Type of sediment/debris Sand

Traffic: Light Infiltration: None

Ground surface type: Concrete VANDA Condition Rating: Level 1 - No Damage
Dia./Ht. (in.): 36 Prioritization Rating: Level 1 - Excellent
Width (in.): 24 Prioritization Rationale: Condition
Material: Concrete lllegal dumping evidence: Yes
Grade/rim-invert (ft.): 10

Water level (%): 15

Devices: None

Notes

Nearby resident mentioned that a truck was seen two weeks ago dumping water into an inlet. Verify if this
was town cleaning.

Photos
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Sketch
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SDFA 10 - Donald Dr and Fernwood Dr

Catch Basin Z3_NODE_0141

Down view of structure.

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment

Location view.

View of inlet.
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SDFA 10 - Donald Dr and Fernwood Dr

Pipe Z3_LINK_0133

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 6/26/2014 10:04 AM
Address/location: Donald Dr and Fernwood Dr
Weather: Dry

General Information

Property type: Public

Diameter (in):

Upstream feature ID: Z3_NODE_0144
Downstream feature ID: Z3 NODE_0141

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 10
Material: RCP
Notes

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: Stain/Encrustation

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 2 - Minor Damage
Prioritization Rating: Level 3 - Fair

Prioritization Rationale: Condition, Location

North inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 10 - Donald Dr and Fernwood Dr

Pipe Z3_LINK_0141

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 6/26/2014 10:04 AM
Address/location: Donald Dr and Fernwood Dr
Weather: Dry

General Information

Property type: Public

Diameter (in): 18

Upstream feature ID: Z3_NODE_0143
Downstream feature ID: Z3 NODE_0141

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 3
Material: RCP
Notes

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Northeast inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 10 - Donald Dr and Fernwood Dr

Pipe Z3_LINK_S10_P1

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 6/26/2014 10:04 AM
Address/location: Donald Dr and Fernwood Dr
Weather: Dry

General Information

Property type: Private

Diameter (in):

Upstream feature ID: Z3_NODE_0141
Downstream feature ID:

Upstream rim-inv. (ft.): 10

Downstream rim-inv. (ft.):

Material: RCP

Notes

Condition Information and Ratings

Sediment depth (%): 100
Type of sediment: Silt, Vegetation
Infiltration: Stain

Obstruction/Deflection (%) 0
VANDA Condition Rating: Unknown

Prioritization Rating: Level 5 - Immediate
Attention
Prioritization Rationale: Condition, Obstruction

Outlet pipe. The pipe is either completely blocked with sediment, or the pipe may have collapsed. Pipe runs
under residence. The pipe outlet is potentially in an area where a large pool of stagnant water is located.
Nearby residence said this area is prone to odor issues. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 10 - Donald Dr and Fernwood Dr

Pipe Z3_LINK_0142

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/26/2014 10:04 AM

Town of Moraga
Storm Drainage Condition Assessment

Donald Dr and Fernwood Dr

Dry

Public

16

Z3 NODE_0142
Z3 NODE_0141

RCP

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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& Town of Moraga
h 4 V&A Storm Drainage Condition Assessment

SDFA 11 - Joseph Dr and Bollinger Canyon Rd

Area Map
b, Nl

Priority rating

® 5

@ 4

o 3

o 2

o 1

© None

o Other points
=—== OQOther pipes

Z5.NODE_0126

i

Service Layer Credits:

VA Project No.: 13-0390 Appendix A - Facility Inventory



% VsA

Town of Moraga

Storm Drainage Condition Assessment

SDFA 11 - Joseph Dr and Bollinger Canyon Rd

Manhole Z5_NODE_0126

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/27/2014 1:17 PM

Joseph Dr and Bollinger Canyon Rd

Dry

37.843858
-122.105694
Public

Good

Light
Asphalt

24
24
Concrete
6.1

0

None

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:

Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

Scouring on structure bottom. Minor spalling at chimney.

Photos

VA Project No.: 13-0390

No
Yes
0
None
None

Level 2 - Minor
Damage

Level 2 - Good
Condition

No

Appendix A - Facility Inventory



"d Town of Moraga
h 4 V&A Storm Drainage Condition Assessment
SDFA 11 - Joseph Dr and Bollinger Canyon Rd

Manhole Z5_NODE_0126
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Location view.
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Sketch

Down view of structure. View inside manhole. Spalled concrete on
manhole chimney.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 11 - Joseph Dr and Bollinger Canyon Rd

Manhole Z5_NODE_0126

View of inlet and outlet. View of inlet.
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Town of Moraga
Storm Drainage Condition Assessment

SDFA 11 - Joseph Dr and Bollinger Canyon Rd

Pipe Z5_LINK_S11_P1

Evaluation date/time: 6/27/2014 1:17 PM
Address/location: Joseph Dr and Bollinger Canyon Rd
Weather: Dry

General Information

Property type: Public
Diameter (in): 18
Upstream feature ID: Z5_NODE_0126

Downstream feature ID:

Upstream rim-inv. (ft.): 6.1

Downstream rim-inv. (ft.):
Material: CMP

Notes

Condition Information and Ratings

Sediment depth (%): 5
Type of sediment: Silt, Gravel
Infiltration: None

Obstruction/Deflection (%) 15
VANDA Condition Rating: Level 3 - Moderate

Damage
Prioritization Rating: Level 4 - Poor
Prioritization Rationale: Condition, Location

Outlet pipe. Surface corrosion on invert of outlet pipe. Concrete slab obstructing inlet of pipe. Pipe runs
under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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Town of Moraga
Storm Drainage Condition Assessment

SDFA 11 - Joseph Dr and Bollinger Canyon Rd

Pipe Z5_LINK_S11_P2

Evaluation date/time: 6/27/2014 1:17 PM
Address/location: Joseph Dr and Bollinger Canyon Rd
Weather: Dry

General Information

Property type: Public

Diameter (in): 18

Upstream feature ID: Z5 NODE_0127
Downstream feature ID: Z5 NODE_0126

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 6
Material: RCP
Notes

Condition Information and Ratings

Sediment depth (%): 5
Type of sediment: Vegetation
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 2 - Minor Damage
Prioritization Rating: Level 3 - Fair

Prioritization Rationale: Condition

Inlet pipe. Concrete degredation at inlet of pipe. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



% VsA

Town of Moraga
Storm Drainage Condition Assessment

SDFA 11 - Joseph Dr and Bollinger Canyon Rd

Pipe Z5_LINK_S11_P3

Evaluation date/time: 6/27/2014 1:17 PM
Address/location: Joseph Dr and Bollinger Canyon Rd
Weather: Dry

General Information

Property type: Public

Diameter (in): 18

Upstream feature ID: Z5 NODE_0130
Downstream feature ID: Z5 NODE_0126

Upstream rim-inv. (ft.):

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0

VANDA Condition Rating: Level 4 -
Severe/Significant

Damage
Prioritization Rating: Level 5 - Immediate

Attention
Prioritization Rationale: Condition, Location

Invert missing on inlet pipe. Void visible. Pipe runs under roadway. Please refer to included videos for

Downstream rim-inv. (ft.): 5.6
Material: RCP
Notes

visuals.
Photos

VA Project No.: 13-0390
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rd Town of Moraga
nd V&A Storm Drainage Condition Assessment
SDFA 12 - Del Rio Way
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 12 - Del Rio Way

Catch Basin Z5_NODE_0056

Evaluation date/time:

6/27/2014 12:41 PM

Address/location: Del Rio Way

Weather: Dry

General Information Condition Information and Ratings

Latitude: 37.842036 Susceptible to burial/overgrowth:  No

Longitude: -122.117454 Susceptible to ponding/flooding: No

Property type: Public Sediment/debris depth (%): 5

Access: Good Type of sediment/debris Silt, Gravel

Traffic: None Infiltration: None

Ground surface type: Asphalt VANDA Condition Rating: Level 2 - Minor
Damage

Dia./Ht. (in.): 36 Prioritization Rating: Level 2 - Good

Width (in.): 24 Prioritization Rationale: Condition

Material: Concrete lllegal dumping evidence: No

Grade/rim-invert (ft.): 3.75

Water level (%): 0

Devices: None

Notes

Scouring at inlet. Exposed aggregate.

Photos

VA Project No.: 13-0390
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"d Town of Moraga
h 4 V&A Storm Drainage Condition Assessment
SDFA 12 - Del Rio Way

Catch Basin Z5_NODE_0056

R
TR

Sketch

Down view of structure. View of outlet.
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"d Town of Moraga
a4 V&IA Storm Drainage Condition Assessment
SDFA 12 - Del Rio Way

Catch Basin Z5_NODE_0056

View of inlet. Scouring on structure floor.
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 12 - Del Rio Way

Pipe Z5_LINK_S12_P1

Evaluation date/time: 6/27/2014 12:41 PM

Address/location: Del Rio Way

Weather: Dry

General Information Condition Information and Ratings

Property type: Public Sediment depth (%): 0

Diameter (in): 18 Type of sediment: None

Upstream feature ID: Z5_NODE_0056 Infiltration: None

Downstream feature ID: Z5 NODE_0050 Obstruction/Deflection (%) 0

Upstream rim-inv. (ft.): 3.75 VANDA Condition Rating: Level 1 - No Damage
Downstream rim-inv. (ft.): Prioritization Rating: Level 2 - Good
Material: RCP Prioritization Rationale: Condition, Location
Notes

Outlet pipe. Please refer to included videos for visuals.

Photos
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 12 - Del Rio Way

Pipe Z5_LINK_S12_P2

Evaluation date/time: 6/27/2014 12:41 PM

Address/location: Del Rio Way

Weather: Dry

General Information Condition Information and Ratings

Property type: Public Sediment depth (%): 30

Diameter (in): 16 Type of sediment: Silt, Rock
Upstream feature ID: Infiltration: None
Downstream feature ID: Z5 NODE_0056 Obstruction/Deflection (%) 0

Upstream rim-inv. (ft.): VANDA Condition Rating: Level 1 - No Damage
Downstream rim-inv. (ft.): 3.66 Prioritization Rating: Level 3 - Fair
Material: RCP Prioritization Rationale: Sediment
Notes

Inlet pipe. Scouring at pipe inlet. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390 Appendix A - Facility Inventory
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SDFA 13 - Country Club Dr and School St

Area Map
b
¢ |Priority rating
! ® 5
>
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© None
o Other points
Other pipes

Service Layer Credits:

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment
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SDFA 13 - Country Club Dr and School St

Manhole Z6_NODE_0039

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/26/2014 9:18 AM

Town of Moraga

Storm Drainage Condition Assessment

Country Club Dr and School St

Dry

37.834221
-122.131705
Public

Good

Light

Concrete

24

Concrete
4.7
0

None

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:

Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

No
No

0
None
None

Level 2 - Minor
Damage

Level 2 - Good
Condition

No

Thin metal lining over chimney, possibly served as a construction form. Concrete degradation at pipe

connections.

Photos

VA Project No.: 13-0390
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SDFA 13 - Country Club Dr and School St

Manhole Z6_NODE_0039

20"
R.C(

)

Sketch

Location view.

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment

Location view.

View of outlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 13 - Country Club Dr and School St

Manhole Z6_NODE_0039

View of inlet. Delaminating metal lining on manhole chimney.

VA Project No.: 13-0390 Appendix A - Facility Inventory



% VsA

SDFA 13 - Country Club Dr and School St

Pipe Z6_LINK_S13_P1

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/26/2014 9:18 AM

Town of Moraga
Storm Drainage Condition Assessment

Country Club Dr and School St

Dry

Public

26
Z6_NODE_0040
Z6_NODE_0039

4.7
RCP

Condition Information and Ratings

Sediment depth (%): 5
Type of sediment: Silt, Vegetation
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 1 - Excellent

Prioritization Rationale: Condition

Outlet pipe. Pipe runs under sidewalk. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 13 - Country Club Dr and School St

Pipe Z6_LINK_S13_P2

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 6/26/2014 9:18 AM
Address/location: Country Club Dr and School St
Weather: Dry

General Information

Property type: Public

Diameter (in): 26

Upstream feature ID: Z6_NODE_0039
Downstream feature ID: Z6 _NODE_0038
Upstream rim-inv. (ft.): 4.7

Downstream rim-inv. (ft.):

Material: RCP

Notes

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Inlet pipe. Pipe runs under sidewalk and roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 14 - Country Club Dr

Area Map
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Priority rating
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SDFA 14 - Country Club Dr

Catch Basin Z7_NODE_0089

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes
Good condition.

Photos

VA Project No.: 13-0390

6/27/2014 3:09 PM
Country Club Dr

Dry

37.832698
-122.1257
Public
Good
Light
Asphalt, Concrete
36

24
Concrete
6

5

None

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:  No

Susceptible to ponding/flooding: No
Sediment/debris depth (%): 0

Type of sediment/debris

Infiltration:

VANDA Condition Rating:

Prioritization Rating:

Prioritization Rationale:

None

None

Level 1 - No Damage
Level 1 - Excellent

Condition

lllegal dumping evidence: No

Appendix A - Facility Inventory



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 14 - Country Club Dr

Catch Basin Z7_NODE_0089

T130Rce,
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—
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Sketch Down view of structure.

View of inlet and outlet. View of inlet.
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SDFA 14 - Country Club Dr

Pipe Z7_LINK_S14_P1

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 3:09 PM

Country Club Dr

Dry

Public

30
Z7_NODE_0089
Z7_NODE_0087
6

RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Outlet pipe. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 14 - Country Club Dr

Pipe Z7_LINK_S14_P2

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 3:09 PM

Country Club Dr

Dry

Public

24
Z7_NODE_0099
Z7_NODE_0089

5.6
RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Inlet pipe. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 14 - Country Club Dr

Pipe Z7_LINK_S14_P3

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 3:09 PM

Country Club Dr

Dry

Private

18
Z7_NODE_0090
Z7_NODE_0089

5.4
RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Inlet pipe. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 15 - Rimer Dr

Area Map
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SDFA 15 - Rimer Dr

Catch Basin Z7_NODE_S15

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:

Longitude:

Property type:
Access:

Traffic:

Ground surface type:
Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes
Good condition.

Photos

VA Project No.: 13-0390

6/26/2014 8:17 AM

Rimer Dr

Dry

37.82257
-122.129302
Public
Good
Light
Concrete
36

24
Concrete
8

0

None

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:
Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

No

No

5

Silt, Vegetation

None

Level 1 - No Damage
Level 1 - Excellent
Condition

No

Appendix A - Facility Inventory



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 15 - Rimer Dr

Catch Basin Z7_NODE_S15

=
1§ RCP

4 RCP

3¢
- “R(P

e [

Location view.

Sketch

W

Down view of structure.
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SDFA 15 - Rimer Dr

Pipe Z7_LINK_S15_P1

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/26/2014 8:17 AM

Rimer Dr

Dry
Condition Information and Ratings

Private Sediment depth (%): 20

24 Type of sediment: Silt, Rock, Vegetation

Z7_NODE_S15 Infiltration: Stain
Obstruction/Deflection (%) 0

8 VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

RCP Prioritization Rationale: Condition, Sediment,

Location

Outlet pipe. Pipe runs under residence. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 15 - Rimer Dr

Pipe Z7_LINK_S15_P2

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

6/26/2014 8:17 AM

Rimer Dr
Dry
Condition Information and Ratings
Public Sediment depth (%): 0
18 Type of sediment: None
Infiltration: None
Z7_NODE_S15 Obstruction/Deflection (%) 25
VANDA Condition Rating: Level 1 - No Damage
8 Prioritization Rating: Level 3 - Fair
RCP Prioritization Rationale: Obstruction

Northeast inlet pipe. Pipe appears to be obstructed by a board of unknown material. Pipe runs under
roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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w4 V&A
SDFA 15 - Rimer Dr

Pipe Z7_LINK_S15_P3

Evaluation date/time: 6/26/2014 8:17 AM
Address/location: Rimer Dr
Weather: Dry

General Information

Property type: Public
Diameter (in): 18

Upstream feature ID:

Downstream feature ID: Z7_NODE_S15

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 8
Material: RCP
Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

East inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
i V&A Storm Drainage Condition Assessment
SDFA 16 - Deerfield Dr

Area Map
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SDFA 16 - Deerfield Dr

Catch Basin Z7_NODE_0158

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:

Longitude:

Property type:
Access:

Traffic:

Ground surface type:
Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

6/27/2014 8:57 AM
Deerfield Dr

Dry

37.815815
-122.124003
Public

Good

None
Asphalt, Concrete
36

24

Concrete
6.8

5

None

Infiltration stains on catch basin structure walls.

Photos

VA Project No.: 13-0390

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:
Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

No

No

0

None

Weeper

Level 1 - No Damage
Level 2 - Good
Condition

No

Appendix A - Facility Inventory
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SDFA 16 - Deerfield Dr

Catch Basin Z7_NODE_0158
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Sketch

View of outlet.

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment

Location view.

Down view of structure. Water infiltration
staining.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 16 - Deerfield Dr

Catch Basin Z7_NODE_0158

Down view of structure. Water infiltration
staining.
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 16 - Deerfield Dr

Pipe Z7_LINK_S16_P1

Evaluation date/time: 6/27/2014 8:57 AM
Address/location: Deerfield Dr
Weather: Dry
General Information Condition Information and Ratings
Property type: Public Sediment depth (%): 0
Diameter (in): 42 Type of sediment: None
Upstream feature ID: Z7_NODE_0158 Infiltration: None
Downstream feature ID: Z7 _NODE_0157 Obstruction/Deflection (%) 0
Upstream rim-inv. (ft.): 6.8 VANDA Condition Rating: Level 2 - Minor Damage
Downstream rim-inv. (ft.): Prioritization Rating: Level 3 - Fair
Material: RCP Prioritization Rationale: Condition, Location
Notes
Outlet pipe. Pipe runs under roadway. Concrete degradation at invert. Please refer to included videos for
visuals.
Photos

VA Project No.: 13-0390 Appendix A - Facility Inventory



" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 16 - Deerfield Dr

Pipe Z7_LINK_S16_P2

Evaluation date/time: 6/27/2014 8:57 AM
Address/location: Deerfield Dr
Weather: Dry
General Information Condition Information and Ratings
Property type: Private Sediment depth (%): 0
Diameter (in): 36 Type of sediment: None
Upstream feature ID: Z7_NODE_0159 Infiltration: None
Downstream feature ID: Z7 _NODE_0158 Obstruction/Deflection (%) 0
Upstream rim-inv. (ft.): VANDA Condition Rating: Level 2 - Minor Damage
Downstream rim-inv. (ft.): 5.6 Prioritization Rating: Level 3 - Fair
Material: RCP Prioritization Rationale: Condition, Location
Notes
Inlet pipe. Pipe runs under residence. Concrete degradation at invert. Please refer to included videos for
visuals.
Photos

VA Project No.: 13-0390 Appendix A - Facility Inventory
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Town of Moraga
Storm Drainage Condition Assessment

SDFA 17 - Deerfield Dr and Stoneridge PI

Area Map
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 17 - Deerfield Dr and Stoneridge PI

Catch Basin Z7_NODE_0203

Evaluation date/time:

6/27/2014 8:22 AM

Address/location: Deerfield Dr and Stonefield PI

Weather: Dry

General Information Condition Information and Ratings

Latitude: 37.813634 Susceptible to burial/overgrowth:  No

Longitude: -122.118609 Susceptible to ponding/flooding: No

Property type: Public Sediment/debris depth (%): 5

Access: Good Type of sediment/debris Vegetation

Traffic: Light Infiltration: None

Ground surface type: Asphalt, Concrete VANDA Condition Rating: Level 1 - No Damage
Dia./Ht. (in.): 36 Prioritization Rating: Level 1 - Excellent
Width (in.): 24 Prioritization Rationale: Condition
Material: Concrete lllegal dumping evidence: No
Grade/rim-invert (ft.): 11

Water level (%): 0

Devices: None

Notes

Minor build up of leaves.

Photos

VA Project No.: 13-0390
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment

SDFA 17 - Deerfield Dr and Stoneridge PI

[

Catch Basin Z7_NODE_0203

<~

3

Location view.

Sketch

; “1"

STONEFIELD P

Location view. Down view of structure.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 17 - Deerfield Dr and Stoneridge PI

Catch Basin Z7_NODE_0203

-‘- . éc B : 2. A
Down view of structure.
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SDFA 17 - Deerfield Dr and Stoneridge PI

Pipe Z7_LINK_S17_P1

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 8:22 AM

Town of Moraga
Storm Drainage Condition Assessment

Deerfield Dr and Stonefield Pl

Dry

Public
Z7_NODE_0203
Z7_NODE_0204

11

RCP

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Outlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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SDFA 17 - Deerfield Dr and Stoneridge PI

Pipe Z7_LINK_S17_P2

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

6/27/2014 8:22 AM

Town of Moraga
Storm Drainage Condition Assessment

Deerfield Dr and Stonefield Pl

Dry

Public

Z7_NODE_0202
Z7_NODE_0203

11
RCP

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Inlet pipe. Pipe runs under roadway. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Area Map
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment

SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_NODE_S18

Evaluation date/time:

10/14/14 9:00 AM

Address/location: Rheem Blvd and Center St

Weather: Dry

General Information Condition Information and Ratings
Latitude: Susceptible to burial/overgrowth: ~ No
Longitude: Susceptible to ponding/flooding: No
Property type: Public Sediment/debris depth (%): 0
Access: Good Type of sediment/debris None
Traffic: Heavy Infiltration: Weeper

Ground surface type:

Asphalt, Concrete

VANDA Condition Rating:

Level 1 - No Damage

Dia./Ht. (in.): 36 Prioritization Rating: Level 2 - Good
Width (in.): 36 Prioritization Rationale: Condition
Material: Concrete lllegal dumping evidence: No
Grade/rim-invert (ft.): 22.6

Water level (%): 5

Devices: Filter

Notes

Filter removed in order to access for assessment. Opening cut in crown of CMP (2 ft. x 2 ft.). Weeper
infiltration at 14 ft. from grade.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory 110



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_NODE_S18

TOWN OF MORAGA

! R

Catch Basin Topside (5) Catch Basin Down Catch Basin (1)
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"d Town of Moraga
a4 V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_NODE_S18

Catch Basin Pointing Downstream

Catch Basin 14" Infiltration
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P1

Evaluation date/time: 10/14/14 9:00 AM

Address/location: Rheem Blvd and Center St

Weather: Dry

General Information Condition Information and Ratings

Property type: Public Sediment depth (%): 5

Diameter (in): 96 Type of sediment: Silt, Vegetation

Upstream feature ID: Z3 NODE_S18 Infiltration: Stain/Encrustation

Downstream feature ID: Obstruction/Deflection (%) 0

Upstream rim-inv. (ft.): 22.6 VANDA Condition Rating: Level 4 -
Severe/Significant
Damage

Downstream rim-inv. (ft.): Prioritization Rating: Level 5 - Immediate
Attention

Material: CMP Prioritization Rationale: Condition, Location

Notes

Outlet pipe. Pipe runs under roadway, parking lot, and commercial buildings. Multiple points of
infiltration/encrustation. Significant/severe corrosion at invert. Perforations in invert with voids visible. Voids
are about 3 in. deep. Pipe buckled/deformed in various places by approx. 10 percent. Portion of pipe invert
has been rehabilitated with a concrete overlay.

Photos

Downstream 3' Infiltration (1) Downstream 5' Encrustation
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P1

j L v ~ v 7 ~
.H‘\-;V it

Downstream 20' Holes Void Visible Downstream 40' Patch Repair
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< Town of Moraga
nd V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P1

Downstream 186' Deformed (IMG_2636)

Downstream 207' Deformed (1) Downstream 207' Deformed (2)
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P1

Downstream 270" Deformed (IMG_2644) Downstream 337' Deformed

: R~ YRR & z‘#"
Downstream 411' Hole Void Visible
(IMG_2654)
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SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P2

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 10/14/14 9:00 AM
Address/location: Rheem Blvd and Center St
Weather: Dry

General Information

Property type: Public
Diameter (in): 96

Upstream feature ID:

Downstream feature ID: Z3 NODE_S18

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 22.6
Material: CMP
Notes

Condition Information and Ratings

Sediment depth (%): 5
Type of sediment: Silt, Vegetation
Infiltration: Stain/Encrustation

Obstruction/Deflection (%) 0

VANDA Condition Rating: Level 4 -
Severe/Significant

Damage
Prioritization Rating: Level 5 - Immediate

Attention
Prioritization Rationale: Condition, Location

Inlet pipe. Pipe runs under roadway, parking lot, and commercial buildings. Multiple points of
infiltration/encrustation. Significant/severe corrosion at invert. Perforations in invert with voids visible. Voids
are between 4 in. to 10 in. deep. Hole with void visible on east pipe wall near assessment entry point. Pipe
changes from CMP to RCP of same diameter. Connection appears to be of sheet metal and wood boards.
RCP is in good condition with some infiltration staining/encrustation. Mortar missing at RCP joints (1 in. gap
between pipe segments). Evidence of vandalism/unauthorized access warrants additional safety concerns.

Photos

Upstream 2' Infiltration
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Upstream 2' Infiltration (2)
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"d Town of Moraga
- V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P2

S

Upstream Infiltration (4) Upstream 8' Broken Pipe (1

Upstream 8' Broken Pipe (2) Upstream 8' Broken Pipe (3)

Upstream 8' Hole Void Visible (1) Upstream 8' Hole Void Visible (2)
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P2

Upstream 15' Holes Upstream 18' Deformation

| xS ”

am 44' Hole Void Visible

Upstream 21' Open Joint Upstre
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P2

Upstream 44' Staining Upstream 45.5' Defective Tap Connection (1)

Upstream 46' Defective Pipe Material Change Upstream 46' Defective Pipe Material Change
2 ()
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P2

Upstream 55' Longitudinal Cracks at Joint (2) Upstream 65' Missing Mortar (1)

Upstream 65' Missing Mortar (2) Upstream 73" Infiltration Stains

VA Project No.: 13-0390 Appendix A - Facility Inventory 121



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 18 - Rheem Blvd and Center St

Catch Basin Z3_LINK_S18_P2

Upstream 81' Longitudinal Cracks, Staining (3)
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rd Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Area Map
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Town of Moraga

Storm Drainage Condition Assessment

SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Culvert Z5_NODE_S19 N1

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

11/20/2014 9:21 AM

Bollinger Canyon Rd and Valley Hill Dr

Damp

37.838116
-122.097931
Public

Fair

Light

Asphalt, Grass/Dirt

13
CMP
10

0

Headwall

Condition Information and Ratings

Susceptible to burial/overgrowth:

Susceptible to ponding/flooding:

Sediment/debris depth (%):

Type of sediment/debris
Infiltration:

VANDA Condition Rating:

Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

Silt, Sand, Gravel
None

Level 2 - Minor
Damage

Level 3 - Fair
Condition, Location

No

Outlet to culvert. Minor to moderate surface corrosion at base of pipe wall. Nearby CMP outlet.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Culvert Z5_NODE_S19 N1

Location view.

View of nearby outlet.
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Culvert Z5_NODE_S19 N1

View of nearby outlet. View inside nearby outlet.

View inside nearby outlet.
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Town of Moraga

Storm Drainage Condition Assessment

SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Culvert Z5_LINK_S19

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

11/20/2014 9:21 AM

Bollinger Canyon Rd and Valley Hill Dr

Damp

Public

6

Z5 NODE_S19
Z5 NODE_S19
10

10

CMP

Condition Information and Ratings

Sediment depth (%):
Type of sediment:
Infiltration:
Obstruction/Deflection (%)
VANDA Condition Rating:
Prioritization Rating:

Prioritization Rationale:

10

Silt, Sand, Gravel

None

0

Level 2 - Minor Damage
Level 3 - Fair

Condition, Location

Pipe runs under roadway. Accessed from outlet and proceeded towards inlet. Minor to moderate surface
corrosion at base of pipe wall.

Photos
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Sketch
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Culvert Z5_LINK_S19

View inside pipe from outlet. View of pipe wall from outlet.

Corrosion on pipe wall View of pipe wall from outlet.
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Town of Moraga

Storm Drainage Condition Assessment

SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Culvert Z5_NODE_S19 N2

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:
Longitude:
Property type:
Access:
Traffic:

Ground surface type:

Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

11/20/2014 9:21 AM

Bollinger Canyon Rd and Valley Hill Dr

Damp

Public

Fair

Light

Asphalt, Grass/Dirt

13
CMP
10

0

Headwall

Condition Information and Ratings

Susceptible to burial/overgrowth:

Susceptible to ponding/flooding:

Sediment/debris depth (%):

Type of sediment/debris
Infiltration:

VANDA Condition Rating:

Prioritization Rating:
Prioritization Rationale:

lllegal dumping evidence:

Inlet to culvert. Minor to moderate surface corrosion at base of pipe wall.

Photos

VA Project No.: 13-0390

Silt, Sand, Gravel
None

Level 2 - Minor
Damage

Level 3 - Fair
Condition, Location

No
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rd Town of Moraga
L‘l V&lA Storm Drainage Condition Assessment
SDFA 19 - Bollinger Canyon Rd and Valley Hill Dr

Culvert Z5_NODE_S19_N2

View of inlet. View upstream.
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 20 - 1528 St Marys Rd

Area Map
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SDFA 20 - 1528 St Marys Rd

Culvert Z5_NODE_S20_N1

Evaluation date/time:

Address/location:

Weather:

General Information
Latitude:

Longitude:
Property type:
Access:
Traffic:

Ground surface type:
Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

11/20/2014 10:02 AM
1528 St Marys Rd

Damp

37.841497
-122.121683
Public

Fair

Heavy

Asphalt, Grass/Dirt

50

CMP

10

0

Debris/Trash Rack

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Susceptible to burial/overgrowth:
Susceptible to ponding/flooding:
Sediment/debris depth (%):
Type of sediment/debris
Infiltration:

VANDA Condition Rating:
Prioritization Rating:

Prioritization Rationale:

lllegal dumping evidence:

Yes
No

0
None
None

Level 2 - Minor
Damage

Level 5 - Immediate
Attention

Safety
No

Heavy vegetation surrounding outlet. Buildup of sediment at outlet. Outlet is 48 in. while inlet is 50 in.
indicating possible pipe deformation.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 20 - 1528 St Marys Rd

Culvert Z5_NODE_S20_N1

4 > o
42 IS )1 )Y
View of outlet.

I’.&. A .
View downstream. View of downstream area.
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SDFA 20 - 1528 St Marys Rd

Culvert Z5_LINK_S20

Evaluation date/time:

11/20/2014 10:02 AM

Address/location: 1528 St Marys Rd
Weather: Damp

General Information

Property type: Public
Diameter (in): 50

Upstream feature ID: Z5 NODE_S20
Downstream feature ID: Z5 NODE_S20
Upstream rim-inv. (ft.): 5

Downstream rim-inv. (ft.): 10

Material: CMP

Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 55
Type of sediment: Silt, Sand, Gravel
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 2 - Minor Damage

Prioritization Rating: Level 5 - Immediate
Attention
Prioritization Rationale: Sediment

Pipe appears to slope down, then bend into a flat horizontal section. This slope change could be the reason
for the buildup of sediment at the outlet. Outlet is 48 in. while inlet is 50 in. indicating possible pipe

deformation.
Photos
r,nf-'h ’T\
N
L
1 |
bV R
.‘ v l —
T
ANTC
Sketch
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View inside pipe from inlet.
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 20 - 1528 St Marys Rd

Culvert Z5_LINK_S20

i - [ e . ¢ l-
View inside pipe from outlet. View inside pipe from outlet.

VA Project No.: 13-0390 Appendix A - Facility Inventory 135



rd Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 20 - 1528 St Marys Rd

Culvert Z5_NODE_S20_N2

Evaluation date/time:

11/20/2014 10:02 AM

Address/location: 1528 St Marys Rd

Weather: Damp

General Information Condition Information and Ratings

Latitude: Susceptible to burial/overgrowth:  Yes

Longitude: Susceptible to ponding/flooding: No

Property type: Public Sediment/debris depth (%): 55

Access: Fair Type of sediment/debris Silt, Sand, Gravel

Traffic: Heavy Infiltration: None

Ground surface type: Asphalt, Grass/Dirt VANDA Condition Rating: Level 2 - Minor
Damage

Dia./Ht. (in.): 50 Prioritization Rating: Level 5 - Immediate
Attention

Width (in.): Prioritization Rationale: Sediment

Material: CMP lllegal dumping evidence: No

Grade/rim-invert (ft.): 10

Water level (%): 0

Devices:

Notes

Debris/Trash Rack

Area surrounding inlet appears unstable. Near a mailbox and could pose a safety concern if someone fell.
Possibly a debris/trash rack at inlet. Outlet is 48 in. while inlet is 50 in. indicating possible pipe deformation.

Photos

VA Project No.: 13-0390
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 20 - 1528 St Marys Rd

Culvert Z5_NODE_S20_N2

Location view. View of inlet area.

View of inlet.

| 5

View of inlet. Mailbox to right. View of inlet.
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rd Town of Moraga
L‘l V&A Storm Drainage Condition Assessment
SDFA 20 - 1528 St Marys Rd

Culvert Z5_NODE_S20_N2

o
OO

View of inlet area.

VA Project No.: 13-0390 Appendix A - Facility Inventory 138



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 21 - 423 Canyon Rd

Area Map
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 21 - 423 Canyon Rd

Culvert Z6_NODE_S21_N1

Evaluation date/time:

11/20/2014 11:26 AM

Address/location: 423 Canyon Rd

Weather: Light Rain

General Information Condition Information and Ratings

Latitude: 37.822537 Susceptible to burial/overgrowth:  Yes

Longitude: -122.133379 Susceptible to ponding/flooding: No

Property type: Public Sediment/debris depth (%): 20

Access: Good Type of sediment/debris Silt, Vegetation

Traffic: Light Infiltration: None

Ground surface type: Asphalt, Grass/Dirt VANDA Condition Rating: Level 4 -
Severe/Significant
Damage

Dia./Ht. (in.): 10 Prioritization Rating: Level 5 - Immediate
Attention

Width (in.): 15 Prioritization Rationale: Condition, Location

Material: CMP lllegal dumping evidence: No

Grade/rim-invert (ft.): 5

Water level (%): 10

Devices: None

Notes

Outlet to culvert. Significant/severe corrosion with lower half of pipe missing. Significant scouring of pipe
bedding.
Photos

VA Project No.: 13-0390
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 21 - 423 Canyon Rd

Culvert Z6_NODE_S21_N1

A P ©

View of outlet area.
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SDFA 21 - 423 Canyon Rd

Culvert Z6_LINK_S21

Evaluation date/time:

11/20/2014 11:26 AM

Town of Moraga

Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%):

Type of sediment:
Infiltration:
Obstruction/Deflection (%)
VANDA Condition Rating:

Prioritization Rating:

Prioritization Rationale:

20

Silt, Vegetation
None

0

Level 4 -
Severe/Significant
Damage

Level 5 - Immediate
Attention

Condition, Location

Pipe runs under roadway. Significant/severe corrosion with lower half of pipe missing. Significant scouring

Address/location: 423 Canyon Rd
Weather: Light Rain
General Information
Property type: Public
Diameter (in): 10
Upstream feature ID: Z6_NODE_S21
Downstream feature ID: Z6_NODE_S21
Upstream rim-inv. (ft.): 4
Downstream rim-inv. (ft.): 5
Material: CMP
Notes
of pipe bedding.

Photos
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View inside pipe from inlet.
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rd Town of Moraga
nd V&A Storm Drainage Condition Assessment
SDFA 21 - 423 Canyon Rd

Culvert Z6_LINK_S21

View inside pipe from inlet.

r{;,w

View inside pipe from outlet. View of pipe wall at outlet.
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 21 - 423 Canyon Rd

Culvert Z6_NODE_S21_N2

Evaluation date/time:

11/20/2014 11:26 AM

Address/location: 423 Canyon Rd

Weather: Light Rain

General Information Condition Information and Ratings

Latitude: Susceptible to burial/overgrowth:  Yes

Longitude: Susceptible to ponding/flooding: No

Property type: Public Sediment/debris depth (%): 20

Access: Good Type of sediment/debris Silt, Vegetation

Traffic: Light Infiltration: None

Ground surface type: Asphalt, Grass/Dirt VANDA Condition Rating: Level 4 -
Severe/Significant
Damage

Dia./Ht. (in.): 10 Prioritization Rating: Level 5 - Immediate
Attention

Width (in.): 15 Prioritization Rationale: Condition, Location

Material: CMP lllegal dumping evidence: No

Grade/rim-invert (ft.): 5

Water level (%): 10

Devices: None

Notes

Inlet to culvert. Significant/severe corrosion with lower half of pipe missing. Significant scouring of pipe
bedding.
Photos

VA Project No.: 13-0390
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 21 - 423 Canyon Rd

Culvert Z6_NODE_S21_N2

View of exterior pipe crown at inlet.

Minor perforations in pipe crown at inlet.
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Area Map
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Town of Moraga
Storm Drainage Condition Assessment

"

w4 VGA
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd
Culvert Z7_NODE_S22_N1

Evaluation date/time: 11/20/2014 12:03 PM

Address/location: Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Weather: Light Rain

General Information Condition Information and Ratings

Latitude: 37.815178 Susceptible to burial/overgrowth:  No

Longitude: -122.116237 Susceptible to ponding/flooding: No

Property type: Public Sediment/debris depth (%): 0

Access: Fair Type of sediment/debris None

Traffic: Light Infiltration: Stain

Ground surface type: Grass/Dirt VANDA Condition Rating: Level 2 - Minor
Damage

Dia./Ht. (in.): 80 Prioritization Rating: Level 2 - Good

Width (in.): Prioritization Rationale: Condition

Material: CMP lllegal dumping evidence: No

Grade/rim-invert (ft.): 15

Water level (%): 5

Devices: Headwall,

Wingwall(s)
Notes

Ouitlet to culvert. There is a 16-in. RCP near the outlet. Evidence of vandalism/unauthorized access
warrants safety concerns.

Photos

VA Project No.: 13-0390 Appendix A - Facility Inventory



"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_NODE_S22_ N1

Location view. Location view.

View of outlet. View of outlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_NODE_S22_ N1

View downstream. View of nearby 16-in. RCP outlet.

View inside nearby 16-in. RCP outlet. Offset joint inside nearby 16-in. RCP outlet.

View of outlet.
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Town of Moraga
Storm Drainage Condition Assessment

SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_LINK_S22

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

11/20/2014 12:03 PM

Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Light Rain

Public

80
Z7_NODE_S22
Z7_NODE_S22
15

15

CMP

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: Stain

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 2 - Minor Damage
Prioritization Rating: Level 3 - Fair

Prioritization Rationale: Condition, Location

Pipe runs under roadway. The pipe is in overall good condition. There is some infiltration
staining/encrustation. There is one hole in the pipe wall near the bend, but there is another later of metal
material behind the hole. The invert has a concrete formed channel. There is a coating on the upstream
portion of the pipe. There is some minor surface corrosion near the concrete invert.

Photos
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Sketch
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View inside pipe from outlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_LINK_S22

View outside pipe from outlet. Joint seal.

Infiltration staining. View inside pipe heading from outlet to inlet.
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_LINK_S22

Hole in pipe wall.

View inside hole in pipe wall. Appears to be View inside hole in pipe wall. Appears to be
another layer of metal material within the hole. another layer of metal material within the hole.

View of pipe bend before inlet. View inside pipe towards inlet.
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"d Town of Moraga
h 4 V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_LINK_S22

View of pipe wall at bend.

EAAL D

View of pipe wall at inlet.
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" Town of Moraga
h V&A Storm Drainage Condition Assessment

SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_NODE_S22 N2

Evaluation date/time: 11/20/2014 12:03 PM
Address/location: Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd
Weather: Light Rain
General Information Condition Information and Ratings
Latitude: Susceptible to burial/overgrowth:  No
Longitude: Susceptible to ponding/flooding: No
Property type: Public Sediment/debris depth (%): 0
Access: Fair Type of sediment/debris None
Traffic: Light Infiltration: Stain
Ground surface type: Grass/Dirt VANDA Condition Rating: Level 1 - No Damage
Dia./Ht. (in.): 80 Prioritization Rating: Level 2 - Good
Width (in.): Prioritization Rationale: Condition, Safety
Material: CMP lllegal dumping evidence: No
Grade/rim-invert (ft.): 15
Water level (%): 5
Devices: Headwall,
Wingwall(s)
Notes

Inlet to culvert. There is a 16-in. RCP and a 30-in. CMP near the inlet.

Photos
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_NODE_S22_N2

* N e i B

View inside nearby 16-in. RCP outlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 22 - Moraga Creek crossing near Camino Pablo and Sanders Ranch Rd

Culvert Z7_NODE_S22_N2

View of inlet. Location view.

VA Project No.: 13-0390 Appendix A - Facility Inventory 156



"d Town of Moraga
h 4 V&A Storm Drainage Condition Assessment
SDFA 23 - Larch Ave and Ross Dr

Area Map

{ o AW
Priority rating
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 23 - Larch Ave and Ross Dr

Culvert Z7_NODE_0022

Evaluation date/time: 11/20/2014 2:03 PM

Address/location: Larch Ave and Ross Dr

Weather: Damp

General Information Condition Information and Ratings

Latitude: 37.828569 Susceptible to burial/overgrowth: ~ No

Longitude: -122.128301 Susceptible to ponding/flooding: Yes

Property type: Public Sediment/debris depth (%): 5

Access: Good Type of sediment/debris Silt, Vegetation
Traffic: Light Infiltration: None

Ground surface type: Asphalt, Concrete VANDA Condition Rating: Level 1 - No Damage
Dia./Ht. (in.): 24 Prioritization Rating: Level 2 - Good
Width (in.): Prioritization Rationale: Condition, Location
Material: RCP lllegal dumping evidence: No
Grade/rim-invert (ft.): 4.7

Water level (%): 10

Devices: Debris/Trash Rack

Notes

Good condition.

Photos

)

ZLJKCP Z’

| |HH

[I—

34
Plan *M7S

Sketch Location view.
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SDFA 23 - Larch Ave and Ross Dr

Culvert Z7_NODE_0022

Location view.

View of outlet pipe.

VA Project No.: 13-0390

Town of Moraga
Storm Drainage Condition Assessment

View of catch basin.

o

View inside catch basin.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 23 - Larch Ave and Ross Dr

Culvert Z7_NODE_0022

o
Direction of flow.
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SDFA 23 - Larch Ave and Ross Dr

Culvert Z7_LINK_S23_P1

Town of Moraga
Storm Drainage Condition Assessment

Evaluation date/time: 11/20/2014 2:03 PM
Address/location: Larch Ave and Ross Dr
Weather: Damp

General Information

Property type: Public

Diameter (in): 24

Upstream feature ID: Z7_NODE_0022
Downstream feature ID:

Upstream rim-inv. (ft.): 4.7

Downstream rim-inv. (ft.):

Material: RCP

Notes

Condition Information and Ratings

Sediment depth (%): 5
Type of sediment: Silt, Vegetation
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition, Location

Outlet pipe. Pipe runs under roadway. Pipe is noted as CMP per GIS, but is actually RCP. Please refer to

included videos for visuals.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 23 - Larch Ave and Ross Dr

Culvert Z7_LINK_S23_P2

Evaluation date/time: 11/20/2014 2:03 PM

Address/location: Larch Ave and Ross Dr

Weather: Damp

General Information Condition Information and Ratings

Property type: Public Sediment depth (%): 5

Diameter (in): 24 Type of sediment: Silt, Vegetation
Upstream feature ID: Infiltration: None

Downstream feature ID: Z7 _NODE_0022 Obstruction/Deflection (%) 0

Upstream rim-inv. (ft.): VANDA Condition Rating: Level 1 - No Damage
Downstream rim-inv. (ft.): 4.7 Prioritization Rating: Level 2 - Good
Material: RCP Prioritization Rationale: Condition, Location
Notes

Inlet pipe. Pipe runs under roadway. Pipe is noted as CMP per GIS, but is actually RCP. Please refer to
included videos for visuals.

Photos
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 24 - Paseo Del Rio

Area Map
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 24 - Paseo Del Rio

Catch Basin Z1_NODE_0204

Evaluation date/time:

Address/location:

Weather:

General Information

Latitude:

Longitude:

Property type:
Access:

Traffic:

Ground surface type:
Dia./Ht. (in.):

Width (in.):

Material:
Grade/rim-invert (ft.):
Water level (%):

Devices:

Notes

11/20/2014 4:50 PM

Paseo Del Rio

Damp

37.872624
-122.131201
Public

Good

None

Asphalt, Concrete
36

32

Concrete

9

5

Debris/Trash Rack

Condition Information and Ratings

Susceptible to burial/overgrowth:  No

Susceptible to ponding/flooding: No
Sediment/debris depth (%): 0

Type of sediment/debris

Infiltration:

VANDA Condition Rating:

Prioritization Rating:

Prioritization Rationale:

None

None

Level 1 - No Damage
Level 1 - Excellent

Condition

lllegal dumping evidence: No

Connected to two 36 in. RCP, 16 in. CMP, and unknown diameter RCP. Unable to determine RCP
dimensions and grade to invert due to position within catch basin.

Photos
Pl ReH 1
/ N
34LCP _ 2 6Rp
I - ~
Leem P
R1B
ANTS
Sketch

VA Project No.: 13-0390
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 24 - Paseo Del Rio

Catch Basin Z1_NODE_0204

View of catch basin.

View inside catch basin. View of 36-in. RCP outlet and 16-in. CMP inlet.

Direction of flow. View of 36-in. RCP inlet.
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"d Town of Moraga
(.| V&A Storm Drainage Condition Assessment
SDFA 24 - Paseo Del Rio

Catch Basin Z1_NODE_0204

View of 16-in. CMP inlet. Location view.
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P
w4 V&EA
SDFA 24 - Paseo Del Rio

Catch Basin Z1_LINK_0162

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

Town of Moraga
Storm Drainage Condition Assessment

11/20/2014 4:50 PM

Paseo Del Rio

Damp
Condition Information and Ratings
Public Sediment depth (%): 0
15 Type of sediment: None
Z1 NODE_0204 Infiltration: None
Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
0 Prioritization Rating: Level 1 - Excellent
RCP Prioritization Rationale: Condition

Outlet 36 in. RCP. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



P
w4 V&EA
SDFA 24 - Paseo Del Rio

Catch Basin Z1_LINK_0175

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

11/20/2014 4:50 PM

Paseo Del Rio

Damp

Public
15

Z1_NODE_0204

CMP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 2 - Minor Damage
Prioritization Rating: Level 2 - Good

Prioritization Rationale: Condition

West inlet 16 in. CMP. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390
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P
w4 V&EA
SDFA 24 - Paseo Del Rio

Catch Basin Z1_LINK_0163

Evaluation date/time:

Address/location:

Weather:

General Information

Property type:
Diameter (in):

Upstream feature ID:
Downstream feature ID:
Upstream rim-inv. (ft.):
Downstream rim-inv. (ft.):

Material:

Notes

11/20/2014 4:50 PM

Paseo Del Rio

Damp

Public
15

Z1_NODE_0204

RCP

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 1 - Excellent

Prioritization Rationale: Condition

North inlet 36 in. RCP. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



P
w4 V&EA
SDFA 24 - Paseo Del Rio

Catch Basin Z1_LINK_0176

Evaluation date/time: 11/20/2014 4:50 PM
Address/location: Paseo Del Rio
Weather: Damp

General Information

Property type: Public

Diameter (in): 24

Upstream feature ID:

Downstream feature ID: Z1 NODE_0204

Upstream rim-inv. (ft.):

Downstream rim-inv. (ft.): 0
Material: RCP
Notes

Town of Moraga
Storm Drainage Condition Assessment

Condition Information and Ratings

Sediment depth (%): 0
Type of sediment: None
Infiltration: None

Obstruction/Deflection (%) 0
VANDA Condition Rating: Level 1 - No Damage
Prioritization Rating: Level 1 - Excellent

Prioritization Rationale: Condition

East inlet unknown diameter RCP. Unable to determine RCP dimensions and grade to invert due to
position within catch basin. Please refer to included videos for visuals.

Photos

VA Project No.: 13-0390

Appendix A - Facility Inventory



ri Town of Moraga
h 4 V&A Storm Drainage Condition Assessment

SDFA 25 - Draeger Dr

Area Map

I

Priority rating
@ 5
® 4
o 3
o 2

=
o 1
© None
° Other points
Other pipes

Service Layer Credits:

VA Project No.: 13-0390 Appendix A - Facility Inventory 171



"d Town of Moraga
h 4 V&A Storm Drainage Condition Assessment

SDFA 25 - Draeger Dr

Catch Basin Z3_NODE_0174

Evaluation date/time:

11/20/2014 5:17 PM

Address/location: Draeger Dr

Weather: Light Rain

General Information Condition Information and Ratings
Latitude: Susceptible to burial/overgrowth: ~ No
Longitude: Susceptible to ponding/flooding: No
Property type: Public Sediment/debris depth (%):

Access: Good Type of sediment/debris Unknown
Traffic: Light Infiltration: Unknown
Ground surface type: Asphalt, Concrete VANDA Condition Rating: Unknown
Dia./Ht. (in.): 36 Prioritization Rating: Level 3 - Fair
Width (in.): 32 Prioritization Rationale: Condition
Material: Concrete lllegal dumping evidence: No
Grade/rim-invert (ft.): 0

Water level (%): 5

Devices:

Notes

Unable to evaluate due to bolted catch basin grate.

Photos

Debris/Trash Rack

Location view.

VA Project No.: 13-0390
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 25 - Draeger Dr

Catch Basin Z3_LINK_0173

Evaluation date/time: 11/20/2014 5:17 PM

Address/location: Draeger Dr

Weather: Light Rain

General Information Condition Information and Ratings
Property type: Public Sediment depth (%):

Diameter (in): Type of sediment: Unknown
Upstream feature ID: Z3_NODE_0174 Infiltration: Unknown
Downstream feature ID: Obstruction/Deflection (%)

Upstream rim-inv. (ft.): 0 VANDA Condition Rating: Unknown
Downstream rim-inv. (ft.): 0 Prioritization Rating: Level 3 - Fair
Material: Unknown Prioritization Rationale: Condition
Notes

Outlet pipe. Unable to evaluate due to bolted catch basin grate. Pipe runs under roadway and residence.
Pipe appears to be CMP.

Photos
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" Town of Moraga
h V&A Storm Drainage Condition Assessment
SDFA 25 - Draeger Dr

Catch Basin Z3_LINK_0174

Evaluation date/time: 11/20/2014 5:17 PM

Address/location: Draeger Dr

Weather: Light Rain

General Information Condition Information and Ratings
Property type: Public Sediment depth (%):

Diameter (in): Type of sediment: Unknown
Upstream feature ID: Infiltration: Unknown
Downstream feature ID: Z3 NODE_0174 Obstruction/Deflection (%)

Upstream rim-inv. (ft.): 0 VANDA Condition Rating: Unknown
Downstream rim-inv. (ft.): 0 Prioritization Rating: Level 3 - Fair
Material: Unknown Prioritization Rationale: Condition
Notes

Inlet pipe. Unable to evaluate due to bolted catch basin grate. Pipe runs under roadway and residence.
Pipe appears to be CMP.

Photos
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Culvert Field Sheets and Photos



Schaaf & Wheeler

‘ CONSULTING CIVIL ENGINEERS
JOB # ToR 0\ 1Y
DATE 4-7—|s
OBSERVED BY R /LN

v
CREEK Lcw A LOCATION \\'M\EM LacC 1

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE

LENGTH OF ROADWAY |/ (fy) SKEW (deg) (L up strm)
BOT.WIDTH __ O3 (&) SIDE SLOPES L R
i Length 5 \
b4 3
\_ rostunf e L L
Roadway Elevation +~—Length—3
g K\
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
LV 0 \ AR
() i\
N-VALUES Manning's n for Chanr!el‘s (Chow, 1959). - :
Type of Channel and Description ] Minimum | Normal ] Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB , 055 1. Main Channels
1 AC a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
IC{}(I)%IHCI%_ b. same as above, but more stones and weeds 0.030 0.035 0.040
S 1 7 - c. clean, winding, some pools and shoals 0.033 0.040 0.045
DO STREAM d. same as above, but some weeds and stones 0.035 0.045 0.050
3 bove, lower st 2 e ineffecti
LOBW N ) O L"') :loiaer:ea:: sae;\:zns r stages, more ineffective 0.040 0.048 0.055
Channel , O Q’,) f. same as "d" with more stones 0.045 0.050 0.060
ROB cOUES , g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
= —C\_Lii h. very weedy reaches, deep pools, or floodways 0.075 0.100 0.150
with heavy stand of timber and underbrush ) ) ’
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE e———9 # SETS OF PIERS WIDTH
# eo0eoeo R
| CTEERER SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: \Néeav (i‘v’b'\‘i’ J“S N2

Vs @\3\/\)( \reenC poncvexc 1 2 rey?

SKETCH:




Schaaf & Wheeler

y CONSULTING CIVIL ENGINEERS
JOB# TMoR.011Y
DATE U —=2 -85
OBSERVED BY PI(/ . nif

cREEK._|_ax i LOCATION_ (i Qdo\s Lacl -

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX (PIPE)
LENGTH OF ROADWAY 35 (ft) SKEW (deg) (L up strm)
BOT. WIDTH ¢ (*:»q\? est. () SIDE SLOPES L R
N,

A Length \

. / N A

k- Roadway Elevation A~—Lenglh: %
CULVERT DATA
BOX:

TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

bR (mp | 2 1z 2

Manning's n for Channels (Chow, 1959).

N-VALUES = == :
Type of Channel and Description ’ Minimum ] Normal | Maximum
UP STRE AM Natural streams - minor streams (top width at floodstage < 100 f) '
LOBF 003 (ohoee wﬂ) 1. Main Channels
Channel » 0 a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB e 5z b. same as above, but more stones and weeds 0.030 0.035 0.040
J ‘_.L"ti)__ c. clean, winding, some pools and shoals 0.033 0.040 0.045
. d. same as above, but some weeds and stones 0.035 0.045 0.050
: DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
L.OB e OL‘ slopes and sections ’ ’ ’
Channel -23 f. same as "d" with more stones 0.045 0.050 0.060
ROB 01 . g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush e %0 35
2. Mountain streams, no vegetation in channel, panks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD ¥ 5

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE O——0 # SETS OF PIERS WIDTH
# XXX ===
T T SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: UIS lefd \(r>u’\\(, 1S o< t,L/r)(Q,Q 3‘/2/,
Clyerts howve concwvede [inung flhen  CMP ppe.
o/ LQH u/g colvey 1 C//\‘(L)i (S 7"€(“L/4//b3[ (L(_,L[z(\/
K»Q(K/WL(W’/ ﬁ)ﬁ/@ m«/;?/m’/LOq ot (C”Lc(zﬁcafy

SKETCH: )(‘\ 7/

T 415.5

\ \ \ \ :‘\ f i ;’5 | g
\‘ ‘ \ \ \ l ‘ { ‘ | [

AT | \P\ﬂ&,&gpc{. 22525
f 22177 \Y47s

e

w9
i

\ /

—



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB # THOR.OI . 14

DATE 4.9.(5
OBSERVED BY RiL[/ NF

cREEK o/ 2AP LocaTioN (4e. Mewvia LacdL1.5

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX

LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
A Length 4 \
” N
Y :
Roadway Elevation ~—Length % g

by

NN

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
-/ W \ R N7 YL ‘i .
C\Qv\ pWL/{/(\ |10 \'\1 A Sﬁ' (ﬁ)

Manning's n for Channels (Chow, 1959).

N-VALUES = = >
Type of Channel and Description ‘ Minimum ’ Normal I Maximum
UPSTREAM Matural streams - minor streams (top width at floodstage < 100 )
LOB - 1. Main Channels
Cha nnel—— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
I — b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective
LOB slopes and sections i e e
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB - g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways
with hryeavy st).;md of timber al:u‘i’ underbrush g b L e
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
bhanks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING .

TYPE N\@(C(JZ upigar A’

LENGTH % OPEN SPACE C} 0
HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE —=0 # SETS OF PIERS WIDTH
# XXX o=z i)
R < SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM s i
DOWNSTREAM @ Heon l

rEs: _Norl ’\'MKLB(L/ QJ(\IJM/ QP/{/ M 0SS piLy
jM/K/{cﬂ/wm‘(’ (oo S N2 u/ﬂ /’lqlg SINnL

%edm/w’\’\” P( \Ir‘x\'& \*m /\c\ 9&»(724-\1// oLINV S

i\ 1(.(}"9 ”\/&\Qx+ 1S (/{'&Qr\ 5&uC @/

SKETCH: ° \2cun 9 on  cOWet—,



Schaaf & Wheeler

'CONSULTING CIVIL ENGINEERS

JOB# T MoR.-0 L Y

DATE «\-2z —1S

OBSERVED BY KJL/L N T

CREEK L,a,v};/l/‘l Cavo X

LOCATION | oc(?

ROADWAY DATA (All data shall be given looking downstream)

BOX

TYPE: BRIDGE CULVERT: PIPE
LENGTH OF ROADWAY 50" (ft) SKEW (deg) (L up strm)
2~ p
BOT. WIDTH (2" (ft) SIDE SLOPES L R
< Length \
. N
N :
- Roadway Elevation A~—1Length %
CULVERT DATA
BOX: '
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
. 10! Y1 if
C8C ! I Gy,
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
Manning's n for Channels (Chow, 1959).
N-VALUES Type of Channel and Description l Minimum I Normal l Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB 0S5 1. Main Channels
Channel#éé@ f > a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
Pe———s b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB—IM 5 c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
ESI;NNSTREAM :'_usp:r:z :: sa::co‘\:(el;llsower stages, more ineffective 0.040 0.048 0.055
Channel - C’_S 3 f same as "d" with more stones 0.045 0.050 0.060
A g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
ROB‘—;C;L h. very weedy reaches, deep pools, or floodways 0.075 0.100 0.150

with heavy stand of timber and underbrush

2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages

a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050

b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING
TYPE HEIGHT
LENGTH % OPEN SPACE
HEIGHTS
|
INVERT TO LOW CHORD INVERT TO TOP OF ROAD (U

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN oe—=20 # SETS OF PIERS WIDTH
# XXX =
| S SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

. i " ) .
NOTES: /29lawn QA G i’k")*}(([ lf7 7/ Thom 5 m{_%\_

p.vc‘u } Smﬂ/QQ




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# TMof. 0l 1Y
DATE {-2- 1S |
OBSERVED BY ZJC// NFE

cREEK (A4S /aup s rocatioN St Mouwys fd. reg
ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY _L (ft) SKEW (deg) (L up strm)
BOT. WIDTH %;oﬁ'\p sk, (f) | SIDE SLOPES L " R

¢ 5
x)"\@(,o? p

A Length |
e ~

k Roadway Elevation +~—Length %
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
L i 9 3
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
Manning's n for Channels (Chow, 1959).
N-VALUES
Type of Channel and Description ] Minimum J Normal | Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB > 05 1. Main Channels
Channel & (7' E a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB = o b. same as above, but more stones and weeds 0.030 0.035 0.040
__+05 c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB P 0 slopes and sections g ’ é
Channel - 0235 f. same as "d" with more stones 0.045 0.050 0.060
77 e . sluggish hes, weedy, d I 0.050 0.070 0.080
ROB L0 7{) :; sluggis ;eac e:l we(ej Y, ee[: poo : :
— h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush LA et .50
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070 |




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING
TYPE HEIGHT
LENGTH % OPEN SPACE
HEIGHTS
U7 G (
INVERT TO LOW CHORD INVERT TO TOP OF ROAD (/é’

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE E——0 # SETS OF PIERS WIDTH
# XXX )

T < SPACING

WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM O°
DOWNSTREAM aor o°

NoTES: N Ape (D % Skep cdrnennod. Not 4w padn

Ve bAon oot \,uia‘ip‘l arnd (k. Nice oxr—toni!

SKETCH: @w —
L beadwey
b
LS
o5
NN



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB # 1T MOR.o\-1¢f .

DATE 4-9-15

OBSERVED BY £3¢ /L NF

CREEK_(d & “T/evm PAS LOCATION LT 7 . Avib.
" T

ROADWAY DATA (All data shall be given looking downstream)
”

TYPE: BRIDGE CULVERT: BOX - PIPE
LENGTH OF ROADWAY (f) SKEW (deg) (L up strm)
BOT. WIDTH 0, ”}L (f0) SIDE SLOPES L R
J

A Length 7 \

v N

i L

Roadway Elevation +~—Length—5

1

NN

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE: Do N
TYPE # OF PIPES DIAMETER DIST btwn PIPES

5‘[
U | 2N x 32

Manning's n for Channels (Chow, 1959).

N-VALUES

Type of Channel and Description | Minimum l Normal l Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB 1. Main Channels
Chann_el— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
— b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective
I.LOB slopes and sections 8810 i RasE
Channel f. same as “d” with more stones 0.045 0.050 0.060
ROB g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
. very weedy reaches, deep pools, or floodways
:'vrt\lg hryeavy gtyand of timber a'-:)g underbrush y 2478 0.6 w0
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA

SHAPE: # EEEN e——o0 # SETS OF PIERS WIDTH
# o000 CE——

[ vy e SPACING

WINGWALL DATA

TYPE (str8 / warped) | ANGLE (from CL) LENGTH

UPSTREAM

DOWNSTREAM

NOTES: {20 5\//2},72?5"@ 2 bl /) /(/g// ho—t
ts  of sedinment , Mol as oweh

f 2724 s o s 6/6‘1/u £ e a{nf.

SKETCH:
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Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# T+H02 o 1Y
DATE H=A~=15
OBSERVED BY &1 /LN F

CREEK_| a0 T QA S LOCATION Bﬂ/l.h;;;(/t/ Cordfan 1T7C3
ROADWAY DATA (All data shall be given looking downstream)
TYPE: BRIDGE CULVERT: BoX\__ PPE
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH 9() W SIDE SLOPES L R
“ Length ~ \
. N
(N o
Roadway Elevation +~—Length—3 d

1

NN

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
/
PIPE: Aren
TYPE # OF PIPES DIAMETER DIST btwn PIPES
V% ! ISB." /W) x 58*(H)
C t (W) x 58
b"(H) ofs
Manning's n for Channels (Chow, 1959).
N-VALUES g S 5 :
Type of Channel and Description l Minimum | Normal I Maximum
UPSTREAM Natural streams - minor streams {top width at floodstage < 100 ft)
L.OB 1. Main Channels
Channel a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB b. same as above, but more stones and weeds 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB slopes and sections . : ’
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush bt S sns
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING
TYPE HEIGHT
LENGTH % OPEN SPACE
HEIGHTS
INVERT TO LOW CHORD INVERT TO TOP OF ROAD
LOW CHORD TO TOP OF ROAD
PIER DATA
SHAPE: # EEEE e———0 # SETS OF PIERS WIDTH
' # ' XKK) TS
T CEEmE SPACING
WINGWALL DATA
TYPE (str8 / warped) |. ANGLE (from CL) LENGTH |
UPSTREAM
DOWNSTREAM

NoTES: Lol areh, v

(3 A \sDedeA

Cheik 24 ﬂ/v"(r

LL/"“S (/‘F/

('{’(/{ ’VLZ//’T_I' i SIL(C’ //L//u e/

wa//l L/Léét /) f

el Apuonstyeran

<Al

via [eS

<CVIIQ\L/( T/'/

/ UL lv({r/,{/J SINA //4’/// ’1( TIN=TAR

SKETCH:



Schaaf & Wheeler

' CONSULTING CIVIL ENGINEERS
JOB# TMol.owiy
DATE Y-2-(S
OBSERVED BY (Zit ). pJF

LOCATION_M o7z Pl SM1

ROADWAY DATA (All data shall be given looking downstream)

CREEK St Mzu@//‘g Coree i

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY /0 (ft) SKEW (deg) (L up strm)
BOT. WIDTH %,,0(3\5 (ft) SIDE SLOPES L R

A Length 2 :\

’—M—v_/

x N
Roadway Elevation ~—Length

- NGY

/

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

00" &

CMP //qum\-k— lod

Manning's n for Channels (Chow, 1959).

N-VALUES — = _
Type of Channel and Description ‘ Minimum | Normal | Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB e O L{S 1. Main Channels
Channel . o 55 a. clean, straig 1?, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB W b. same as above, but more stones and weeds 0.030 0.035 0.040
_ c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM. Ao 3 0P e. same as above, lower stages, more ineffective
) &N, : 0.040 0.048 0.055
LOB o b{ﬁ s slopes and sections
Channel . O i 5 ‘d“’e\)(‘s f. same as "d" with more stones 0.045 0.050 0.060
ROB v oL !5 onNn g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush i b0 g8
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD / ‘ 2 s

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN e—e # SETS OF PIERS WIDTH
# XXX} [ =)
= <TG SPACING

WINGWALL DATA L 91

Qenel €<;£ gl i

TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: 6@/\/0{(// AP u// 743;9&@/4 / m/v/blﬁ,» /Qﬂp recp
dreonndd v|< for ~g0'! I\{:/ Lo ‘c)w'a/[‘?-

1 J
Vige does anaker” QUN K Doonstréeam

T

A areessHe

SKETCH:



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JoB# \ MoR o). I4
DATE 4-2-(S
OBSERVED BY £3L/| NF

CREEK S+t Moawy T

\

) LOCATION St . Mcwv( Y PA SMTZ

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: V/ BOX <RIP;
LENGTH OF ROADWAY /2 (f) SKEW 10”7 (deg) (L up strm)
BOT. WIDTH szXt;M st (ft) SIDE SLOPES L R
J B

A Length \

. N

N ’

Roadway Elevation ~—Length % .
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX

PIPE:

TYPE # OF PIPES DIAMETER DIST btwn PIPES

WDPE s 42" 4@

{

Manning's n for Channels (Chow, 1959).

N-VALUES = = =
Type of Channel and Description ) Minimum | Normal | Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB , O S 1. Main Channels
% a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
Channel 4O ,045 . g e
ROB P b. same as above, but more stones and weeds 0.030 0.035 0.040
SE—_S AE— c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.04
= : g .048 0.055
LLOB 4 C j slopes and sections
Channel - O2 f. same as "d" with more stones 0.045 0.050 0.060
ROB i C[ ! ] g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
: h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush BAES L 1.
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE e——0 # SETS OF PIERS WIDTH
# XXX ==
s ] T SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: medﬁ (/Luw\lis (N V{/CWV\E// P\,es eANINE %((//
Ok\f)[?v, rb\cyu%«yw,j bu \—{-O’/\ =y 30(123 QK*JFV%/Q

OO 2| ne Zwm){wd/@.7f Dc;mu\ﬁftcu/v \D(JZS

| S' fron yadwad
SKETCH: U




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# T Mok.oi.lY
DATE U -2 -1S
OBSERVED BY Foc/L NF

CREEK_ S+ Mowy's LOCATION_SecFocd  57M3

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE >
1 (
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
1N |
BOoT.wipTH [ () SIDE SLOPES L R
A Length \
. / N\ \
‘\. Roadway Elevation ~—Lenglh % d
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
RDPE | 3" s
N-VALUES Manning's n for ChaaneI.s (Chow, 1959). . :
Type of Channel and Description 1 Minimum , Normal I Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB 1. Main Channels
Channel— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB ' b. same as above, but more stones and weeds 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045
STREAM d. same as above, but some weeds and stones 0.035 0.045 0.050
ESI;NN B :ioi:r:z :: sa:‘;\:z;‘;ower stages, more ineffective 0.040 0.048 0.055
Channel .02.< f. same as "d" with more stones 0.045 0.050 0.060
ROB —ﬂL’b'L g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
—“_D__’— h. very weedy reaches, deep pools, or floodways 0.075 0.100 0.150
with heavy stand of timber and underbrush ’ ' i
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD __ 7 /

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN o———0 # SETS OF PIERS WIDTH
# o000 e
e=a== | R as g SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM

DOWNSTREAM
NOTES: DIS oipe 12 o~ pwdwad- VIS pipeis S

5 ‘ L ' . I 1
o Yo O\ W%q‘ fl /S Y7 € )/LKLS S(C}Vu( f) (‘[M’C’t

SeAineN ‘%«Jﬂ oN

SKETCH:



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JjoB# TMOR .o1.\4
DATE H-9- 15 B
OBSERVED BY R3¢JLNT

CREEK_S+. Mai 4S T b LOCATION STMY4 ¥pew+

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX CPIPE”
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT.WIDTH 3 7' () SIDE SLOPES L R
A Length 4 \
- N
\_ ket L
Roadway Elevation ~—Length—75

]

NN

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

CM? | 27"

Manning's n for Channels (Chow, 1959).

N-VALUES : = -
Type of Channel and Description i Minimum ‘ Normal l Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB 1. Main Channels
Channel a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB b. same as above, but more stones and weeds 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB slopes and sections ’ ) )
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush 0.026 8100 150
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




BRIDGE DATA

RAILING

TYPE

LENGTH

HEIGHTS
INVERT TO LOW CHORD

LOW CHORD TO TOP OF ROAD

Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

HEIGHT

% OPEN SPACE

INVERT TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN &——x-p # SETS OF PIERS WIDTH
# eo0eeo =
) -  SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

/ I I h s L . ) | v
NOTES: CUWNevr T v A Vom \. IS C)U”wﬂ ‘)"}W (e«
of 2545
SKETCH:
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Schaaf & Wheeler

) CONSULTING CIVIL ENGINEERS
JoB# “TMDR 0. 14
DATE L -2-I5

OBSERVED BY /5 L/LNE
creek Mo rogqa rocxmon Lay Deve. Mé7

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: ~  BOX PIPE
LENGTH OF ROADWAY 75 ' (f) SKEW 7 (deg) (L up strm)
BOT.WIDTH “H (o' (f) SIDE SLOPES L R
A Length = \
v T
v - J
Roadway Elevation Length "

T

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

CHU? \ 3 x (3"

Manning's n for Channels (Chow, 1959).

N-VALUES —— — ;
Type of Channel and Description l Minimum l Normal | Maximum
UPSTREAM Natural streams - minar streams (top width at floodstage < 100 f)
LOB .635 .0 Y 1. Main Channels
Channel - = . 03 a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB = = b. same as above, but more stones and weeds 0.030 0.035 0.040
(,—r-%"q N2
=< = ,0 Ll c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOW NSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB i &j slopes and sections ’ ’ ’
Channel . © Z 3 f. same as "d" with more stones 0.045 0.050 0.060
ROB C" »}4 g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
s .2
h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush TR o ——
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
BRIDGE DATA
RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

{
INVERT TO LOW CHORD INVERT TO TOP OF ROAD | Z

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE C———5 # SETS OF PiE‘RS WIDTH
# eeoo e
| = SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM ;\; An | 7
DOWNSTREAM INVI \|

NotEs: Pvelwo  cHD (o lert

Liner wall  se el

/té/b/ A (,’i// ’;/[ /k,/f(’[//
\T'd 1 00~ 30@ copn Prona <Sc hoo!

» ” Th
Minor evosion _on [ w/S; 2 'DtQZ [ons ﬂWUV‘)L\
colver T \

SKETCH:




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# TMof.01.1Y
DATE 4-2-(S

OBSERVED BY KJoLJLNE
CREEK (A pveed o LOCATION Micamonte., M2
ROADWAY DATA (All data shall be given looking downstream)
TYPE: BRIDGE CULVERT: / BOX PIPE l/
LENGTH OF ROADWAY / Y' () SKEW (deg) (L up strm)
2
BOT. WIDTH —/{ () SIDE SLOPES L R
A Length \
A / —\ I
K. Roadway Elevation ~—Length % »
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE;
TYPE # OF PIPES DIAMETER DIST btwn PIPES
/) / :
O P F WI5' x B5'(K) 7

Manning's n for Channels (Chow, 1959).

N-VALUES 5 >
Type of Channel and Description | Minimum [ Normal | Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB ¢ . 03 1. Main Channels
Cha HHW f a. clean, straight, full stage. no rifts or deep pools 0.025 0.030 0.033
AT e . b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB—L“—""i— c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e.same as abo\{e, lower stages, more ineffective 0.040 0.048 0.055
LOB 0. 025 slopes and sections
Channely . 2_5 f. same as "d" with more stones 0.045 0.050 0.060
ROB © C—L:"’ g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep poaols, or floodways
with hryeavy st);nd of timber a‘;g underbrush g LB w190 s
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD L&

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN e—— # SETS OF PIERS WIDTH
# o000 =
= < SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM 5%
DOWNSTREAM L/\S 2

NOTES: Coryvede Lwoglwadl

SKETCH:




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# T1TMoOF.ol. LY
DATE Y —z -(§
OBSERVED BY PJL JLNF

3& Z/;/t',l/\ﬂ[,ifé’,(,d )
CREEK_Mora ﬁc”" LOCATION (vuund Licardo MB3

ROADWAY DATA (All data shall be given looking downstream)

——
TYPE: BRIDGE CULVERT: /BOX @F)

LENGTH OF ROADWAY L%‘ (ft) SKEW (deg) (L up strm)
BOT. WIDTH gaeis e (1) SIDE SLOPES L R
A~ Length 4 \
- TN\ .
A\» Roadway Elevation ~—Length |E .
CULVERT DATA
BOX: .
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
~ M\ . y A |
CMP 27' xp

Manning's n for Channels (Chow, 1959).

N-VALUES = -
Type of Channel and Description l Minimum | Normal J Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB .o L:’ 1. Main Channels
Channel . O E a. clean, straight, full stage. no rifts or deep pools 0.025 0.030 0.033
e oy U b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB# c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as abm{'e, lower stages, more ineffective 0.040 0.048 0.055
LOB , 0 (:15 slopes and sections
Channel , 7 :sj f. same as "d" with more stones 0.045 0.050 0.060
ROB W g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways
with hryeavy st‘;nd of timber al:wll’ underbrush g e 240 e
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING

rype Ml HEIGHT /|

LENGTH % OPEN SPACE /0

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD /7'

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN G———b # SETS OF PIERS WIDTH
# XX K )
= RS SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NotEs: (ovndveam vory ovegn bot only Hor cloost
LOO! Mo Ao JO UO%H/PMV\ L\m umb‘)uaj

hm/(qu/ MM he h’@ (j/”’lMs[ ('17 u/l(’/l‘{’/{

sveemw—

SKETCH: $rot
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Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

JOB# TMpL.01.1Y

DATE

Y-z-Is

OBSERVED BY {0L /L[

el

CREEK Moeora cJ( a

ROADWAY DATA (All data shall be given looking downstream)

TYPE:

LENGTH OF ROADWAY g!(xx§\ﬁ (ft)

LOCATION (},Lv%W RA MY

8( \C\%SZ

BRIDGE | CULVERT: BOX PIPE
SKEW (deg) (L up strm)
SIDE SLOPES L R

BOT. WIDTH gooi’(kk (ft)

A Length % _m
Roadway Elevation ~—Length —
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
Manning's n for Channels (Chow, 1959).
N-VALUES -
Type of Channel and Description ] Minimum I Normal l Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB e 3 1. Main Channels
_‘_(.;
Channel « O ZS a. clean, straight. full stage, no rifts or deep pools 0.025 0.030 0.033
ROB N b. same as above. but more stones and weeds 0.030 0.035 0.040
- 0F c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
ILOB -073 slopes and sections : : ’
Channel ¢ 0 LL’) f. same as "d" with more stones 0.045 0.050 0.060
ROB 03 g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
e h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush Le75 i S
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT
LENGTH ' % OPEN SPACE
HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA e \ag. oAV S
SHAPE: # HEEN o———0 # SETS OF PIERS 7~ Z/I/ WIDTH
# o000 IR
[ea=zal - SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) . LENGTH
UPSTREAM
DOWNSTREAM

NOTES: No access o E(,c(c,re \/{/544 [ vzl
C/{W/HLZ// t S @Z/ . /C//ﬁ (&ua.f/(/ /HC‘C(///
ces Ayee BD(u’l/’LlM L)r’[x[ﬂ@ Piers e
L -beanS J

SKETCH:




Schaaf & Wheeler

e CONSULTING CIVIL ENGINEERS
JoB# 1 ML 0|
DATE 4 -7 -5

OBSERVED BY £gL// NF
CREEK__ Vv LOCATION_ | L
/
ROADWAY DATA (All data shall be given looking downstream)
TYPE: BRIDGE CULVERT: \/ BOX PIPEX Z
LENGTH OF ROADWAY £ (ft) SKEW (deg) (L up strm)
3 |
BOT. WIDTH (ft) SIDE SLOPES L R
e
A Length - \
. RN
\_ recowor B L
~— Roadway Elevation A—Length—5 4
— \\
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE; .
TYPE # OF PIPES DIAMETER DIST btwn PIPES
CMVY 2 §570" x4S5h) J"
Manning's n for Channels (Chow, 1959).
N-VALUES Type of Channel and Description I Minimum l Normal rMaximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB D 7 1. Main Channels
Channwll— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
e R b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB—M— c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB 0.0 j§ slopes and sections : : :
Channel C)‘ 0 j f. same as "d" with more stones 0.045 0.050 0.060
ROB O.D¢ g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. d hes, d Is, or flood
= Loty e dep oo i | oors | oo | ota
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD 7 (

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN oe——0 # SETS OF PIERS WIDTH
# XXX o
| <TEIEEE SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM _
DOWNSTREAM L{ S 7 (D!

NOTES: (ould pot access Adve 0 o Ferce. Dwusnsions
eShinaedes. /s has she FF/,W'S’

SKETCH: 4 __
Koo ’{ \;’VCL/



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JoB# TMOKL. o\ 1Y
DATE 4y -2 -15
OBSERVED BY /1L //NF

CREEK |V N LOCATION J/tomzdm fd, 1Dz
ROADWAY DATA (All data shall be given looking downstream)
TYPE: BRIDGE CULVERT: L~ BOX PIPE
LENGTH OF ROADWAY Z5' (ft) SKEW (deg) (L up strm)
BOT. WIDTH 5\ 1 fropd o(f0) SIDE SLOPES L R
J -
- Length _\
v N
\ el o L
Roadway Elevation A~—Length—3 d
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:

# OF PIPES DIAMETER DIST btwn PIPES

TYPE
Rcep | Gb" Vi

Manning's n for Channels (Chow, 1959).

N-VALUES =7 = -
Type of Channel and Description l Minimum I Normal I Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB ©. D "'l 1. Main Channels
Channel , 0325 a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
” :
ROB C— b. same as above, but more stones and weeds 0.030 0.035 0.040
UYL - c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB ) ‘Li slopes and sections : : :
Channel . 27 f. same as "d" with more stones 0.045 0.050 0.060
ROB 025 g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways 0.075 0.100 0.150
with heavy stand of timber and underbrush ’ ’ ’
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




\O

Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING
TYPE HEIGHT
LENGTH % OPEN SPACE
HEIGHTS
INVERT TO LOW CHORD INVERT TO TOP OF ROAD & - -
LOW CHORD TO TOP OF ROAD
PIER DATA
SHAPE: # EEEN @=——0 # SETS OF PIERS WIDTH
# 'YX X [ .- o)
| = SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

< v
\ /L

i 1 . s ) 70D ' , 3
NOTES: Nodesl o 9e nflow 10 L CF Qe o 17 %7

Rel.

SKETCH:




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB # TR O\ Y
DATE 4Y-4- (S
OBSERVED BY £iL[L NF

cree ((or 1S T\ LD LOCATION (n/ USS V. DI

ROADWAY DATA (All data shall be given looking downstream)

- .
TYPE: BRIDGE CULVERT: BOX GIPD

LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH Q gp(}\; m U{fjﬁ) SIDE SLOPES L R
A Length , \

- / ™\ :

k Roadway Elevation ~—length % 7

1

NN

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

AP | AR

fishpatt linee |
Manning's n for Channels (Chow, 1959).

N-VALUES == = =
Type of Channel and Description | Minimum l Normal i Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
L.LOB 1. Main Channels
Channel— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
- b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as abm_'e, lower stages, mare ineffective 0.040 0.048 0.055
1LOB slopes and sections
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB - g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways
with l?:zavy sgland of timber azg underbrush Y D875 0.180 150
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE e——20p # SETS OF PIERS WIDTH
# o000 =D
| T SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM Q°
DOWNSTREAM HS§°

NOTES: V lo,  aped conditon, chu ol C‘/{ju/f,&;j” _

4

/’(/S Nnas ‘bZJf‘r\fuJ SG(;/}AQ/%"{ ADT 1o 6&52/

}rjf\[j\ﬁ o c;/_g‘ S L{an

SKETCH:



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# TMOR .o\ .19
DATE 4-9-1(5
OBSERVED BY 4/ N =

CREEK P heemt Tvils LOCATION <e¢cbhe é/ P~

ROADWAY DATA (All data shall be given looking downstream)

_—

TYPE: BRIDGE CULVERT: BOX ; PIPE \
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH f}r(J{\,t./_ (ft) SIDE SLOPES L R
- Length \
b4 X 3
. “
Roadway Elevation ~—Length %
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

: w0~ 58"
% ,é V/‘é {\\ QJJ{J, N 4_,\_6_

Manning's n for Channels (Chow, 1959).

N-VALUES == :
Type of Channel and Description J Minimum I Normal l Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
L.LOB 1. Main Channels
Cha nnel— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
OB I b. same as above, but more stones and weeds 0.030 0.035 0.040
R c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM . e.same as abm{e, lower stages, more ineffective 0.040 0.048 0.055
LLOB slopes and sections
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB - g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways
with hryeavy st‘;lnd of timber a‘l)'lg underbrush Y s L o
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages :
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE Gy # SETS OF PIERS WIDTH
# o000 =)
[Er=csaag] <S> SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: D)5 JLH’,(/Z% crec ket uQe ol .

[SCHY< 21(W)

CA A cbed ol He oA, V/S s (MP

UI5 Lus ooty Aelis o369 v pige s

(ull/uﬂz(;( . ‘—>|ae s RCP from fx«zj LU(M X3 oM

SKETCH

\% C«C’fﬂ/r— C/)\\,c,/—& QC o [/Uzép(s ({/Flc(u/'\ﬁ * C,CV\‘(’

s (’LHC’/\T",'/\

-

L &




Schaaf & Wheeler

' CONSULTING CIVIL ENGINEERS
JoB # —toR o114
DATE U _9q-(5
OBSERVED BY LI [LNF

CREEK_ Weom Ty, \ LOCATION_Hovold RY2-

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY _ (ft) SKEW (deg) (L up strm)
BOT. WIDTH n){‘(’i{\fz (ft) SIDE SLOPES L R
J
‘ Length — \
- / N \
k Roadway Elevation ~—Length % 4
/// \\
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

P | YR

Manning's n for Channels (Chow, 1959).

N-VALUES -
Type of Channel and Description J Minimum | Normal I Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB 1. Main Channels
Channel— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
— b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective ;
LOB slopes and sections ol e L5
Channel f. same as "d" with more stones 0.045 0.050 0.060
‘ROB - g. sluggish reaches, weedy, deep pools ' 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways
with hryeavy st‘;nd of timber ai:lg underbrush ¥ s v WD
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA
RAILING
TYPE HEIGHT
LENGTH % OPEN SPACE
HEIGHTS
INVERT TO LOW CHORD INVERT TO TOP OF ROAD
LOW CHORD TO TOP OF ROAD
PIER DATA
SHAPE: # EEENE C—0 # SETS OF PIERS WIDTH
# XX X EEE——
T R SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

/ 2 1 =
NOTES: \/5 Sc‘z»(m/y;f%/( ,Q),N/ulﬁ IS, larie

CANUUNIND

7

SKETCH:




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB # '"T!”’\O oj.y
DATE y—2 -1s
OBSERVED BY QJL/) NF

CREEK Qlw\ T LOCATION QT%

ROADWAY DATA (All data shall be given looking downstream)

p—

G~ %\

TYPE; BRIDGE CULVERT: BOX Q_Iy
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH yptnas) () SIDE SLOPES L R
A Length \
) — ™
k Roadway Elevation ~—Length %
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE;
TYPE # OF PIPES DIAMETER DIST btwn PIPES
2o | [ o4 (as)
L X Q4 (4.5
N-VALUES Manning's n for Chann.eI.s (Chow, 1959). - :
Type of Channel and Description l Minimum l Normal ] Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB 1. Main Channels
Channel— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB - b. same as above, but more stones and weeds 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB slopes and sections ’ ’ )
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB - g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. d hes, d Is, or flood
wilh oy sk of vt o buinlt RS- | AA |
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW Ci—IORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN e———=p # SETS OF PIERS WIDTH
# o000 [ecsamins o)
(G 4 i R g SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: Ujs lh% [O‘ij p'{ VeC Li 8 &'f’c-.'c(ﬂﬁcr\,

[ , : 2.0 A —
‘K(‘ Q 00 i~ anoml /v'(--/\c\(‘ﬁo/\ : f'r,ce c’/ﬂjﬁ @/

. . v ! An v 7 )
pncfion o) [Zguna. (Molel \amdary 4o be

\ ,A . f\_‘ ’4‘r

laaixret o8 e @ O
- v

SKETCH:



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# THoR.oL 1Y
DATE -<1-(S o
OBSERVED BY 1L /LN

CREEK Lm}c no- T LOCATION 7| 1

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX @

LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
< Length 4 \
o N
\_ roatnsi o =
Roadway Elevation S| angih—5
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE.:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

CAAY \ g

Manning's n for Channels (Chow, 1959).

N-VALUES ) == z
Type of Channel and Description [ Minimum | Normal ‘ Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 )
LOB 1. Main Channels ;
Channel a. clean, straight. full stage, no rifts or deep pools 0.025 0.030 0.033
ROB — b. same as above. but more stones and weeds 0.030 0.035 0.040
c. clean, winding. some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 | 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB slopes and sections ) ) )
Channel  f same as "d" with more stones 0.045 0.050 0.060
ROB g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
. h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush s b 0158
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE e——0 # SETS OF PIERS WIDTH
# o000 fessniies » <)
e <= SPACING
WINGWALL DATA
TYPE (stf8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: NH A ZC‘C{% >ﬁ<1ug\ /yuﬁ!\“f% &;1& Y\
\WRECD Bh/i% ?’s@&e C‘B peS on ALy Qs L(U)l lot—

SKETCH:




- Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB # T MPR.OL 1Y
DATE _4-1-195
OBSERVED BY 5L ([ (=

CREEK L(U'«)V‘V\o'& T 5 LOCATION ~\) 7

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX QEE_/

LENGTH OF ROADWAY (f) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
A Length - R

. BRI

U L

Roadway Elevation +~—Length—3 7
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

CAM P \ e

Manning's n for Channels (Chow, 1959).

N-VALUES
Type of Channel and Description I Minimum | Normal I Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB 1. Main Channels
ChannT— a. clean, straight, full stage, no rifs or deep pools 0.025 0.030 0.033
OB b. same as above, but more stones and weeds 0.030 0.035 0.040
R c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e.same as abn\{e, lower stages, more ineffective 0.040 0.048 0.055
LOB . slopes and sections
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways
with hlyeavy stimd of timber aF:ig underbrush g B L .15
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages .
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE e———  # SETS OF PIERS WIDTH
# o000 =
ST < SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM
| \
[P N \ I i ’ ®) bal A AL

NOTES: |, szb hacienda . checll \\RE(D >Tb~v-1%r

SKETCH:



Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# Y\ MO .ol Y
DATE U -9-I<
OBSERVED BY 2L/, \(F

— ) 0 A ——
CREEK ~ | v @ kc&%uﬂé\ LOCATION 1\ L5

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
A Length , R
- .
&» Roadway Elevation ~—Length %
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

CM P ’ '72/"

Manning's n for Channels (Chow, 1959).

N-VALUES — = 3
Type of Channel and Description [ Minimum l Normal TMaxumum
UPSTREAM ' Natural streams - minor streams (top width at floodstage < 100 f)
LOB 1. Main Channels
Cha nnel— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
— b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as abo\{e, lower stages, more ineffective 0.040 0.048 0.055
LOB slopes and sections
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB - g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways
with hryeavy styand of timber aig underbrush g 087 30 REA
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEERE e————0 # SETS OF PIERS WIDTH
# XX X e
| <R SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

Notes: Shol v Dpe. 70, \“"ﬁ under Ayl

SKETCH:




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# TN K. .15
DATE Y-2 [
OBSERVED BY {5L// NE

CREEK Sootih_ Muwud, o ( Rirer) LOCATION SHACZ

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
A Length \
v N\
\_ ket B L
Roadway Elevation A—Length—5

/

=

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

CHMP \ o2 "

: 3 ﬁggv-n/«,e(‘j Ne acceSS
Manning's n for Channels (Chow, 1959).

N-VALUES = == :
Type of Channel and Description ] Minimum | Normal I Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB 7, i 1. Main Channels
Channel UZE- a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB ; > b. same as above, but more stones and weeds 0.030 0.035 0.040
— .Y c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LOB 05 slopes and sections ’ ) )
Channel p 715 f. same as "d" with more stones 0.045 0.050 0.060
ROB N2 g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
moilk
h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush ki 0.4 150
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070




Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD £

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE G———=0 # SETS OF PIERS WIDTH
# o000 )
) i SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: AS)\/MJ @1pe Adicuptder V/L No Grc €SS ctﬁ//

%/f\(.@r MPKC{/VS /)i/m,a }6 Pﬂy{}@{/ﬁ& e }(-7?/4?/
o cueok. Colvers ’> aboary [0-15" fron :w(//uua,%

SKETCH:



Schaaf & Wheeler

- CONSULTING CIVIL ENGINEERS
JoB# “TH0R. 01.14
DATE Y-7 -20i$

OBSERVED BY £y L//NF
CREEK 5 . Mofcm?u\ox ( K fw/@ LOCATION (cumiiflo 94\9\6 SMC2

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
A Length 4 \
A T
k Roadway Elevation ~—Length 15 d
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

P ol N

T8 (1) « B0 (W)

Manning's n for Channels (Chow, 1959).

N-VALUES = > =
Type of Channel and Description ‘ Minimum | Normal I Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB : O L,{ 1. Main Channels
Cha HHW a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB —‘L‘ 0 b. same as above, but more stones and weeds 0.030 0.035 0.040
—A—— c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
D OWNSTREAM e same as abo\{e, lower stages, more ineffective 0.040 0.048 0.055
LOB .o4 5 slopes and sections
Channel ,2 3r: f. same as "d" with more stones 0.045 0.050 0.060
ROB L"'( 5 g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways
with hryeavy st{and of timber a%g underbrush Y oaa 140 L
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070
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CONSULTING CIVIL ENGINEERS

BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEENE e———0 # SETS OF PIERS WIDTH
# o000 )
i e <TEDET SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM He*
DOWNSTREAM Y S

NOTES: CON M“\L Ma ldsS o \ae/noq

Dls dvop 7' oot 2f colvesr

SKETCH: Q_(:};(U( i,
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CONSULTING CIVIL ENGINEERS

JoB# TwoR.ol.1y

DATE 4 -9-15
OBSERVED BY €31 JLNE
CREEK LQ%W o (el I- rocaTioN LC 1~ Caun pdlinclp
ROADWAY DATA (All data shall be given looking downstream)
TYPE: BRIDGE CULVERT: BOX (PIPE__~
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH c};«qul (ft) SIDE SLOPES L R

J
A Length > \

v N

\_ rectnod o L

Roadway Elevation ~—Length IK \ /
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE.:
TYPE # OF PIPES DIAMETER DIST btwn PIPES

N~

| Hg'

N-VALUES

UPSTREAM
LOB
Channel
ROB

DOWNSTREAM
LOB

Channel

ROB

Manning's n for Channels (Chow, 1959).

Type of Channel and Description | Minimum l Normal ‘Maximum

Natural streams - minor streams (top width at floodstage < 100 f)

1. Main Channels

a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
b. same as above, but more stones and weeds 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
e. same as abm{e, lower stages, more ineffective 0.040 0.048 0.055
slopes and sections

f. same as "d" with more stones 0.045 0.050 0.060
g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways 0.075 0.100 0.150

with heavy stand of timber and underbrush

2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages

a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050

b. bottom: cobbles with large boulders 0.040 0.050 0.070
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BRIDGE DATA
RAILING
TYPE HEIGHT
LENGTH % OPEN SPACE
HEIGHTS
INVERT TO LOW CHORD INVERT TO TOP OF ROAD
LOW CHORD TO TOP OF ROAD
PIER DATA
SHAPE: # EEEE 0 # SETS OF PIERS WIDTH
# o000 = 5 =o)
[Fec | < SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: szufae /h{:e

?'xs.(U wlvert 4 Lla oy

eoMer? Covat lonzy, poed B cpt I
hz,(u’(m\ on C/j(z%ﬂz/ <A\ ”\ ; D‘“inazuf\/L‘;fI‘\ \,.IJ\ b/
L“ JvU D¢ acvesS from lpos ‘3‘@\;\
SKETCH: C
(q[WV\ (lj()\('\//) 1%
i
(,:;)’ ‘‘‘‘ B :‘j()/“,
o 3
({




Schaaf & Wheeler

§ CONSULTING CIVIL ENGINEERS
JoB# TMo oYy
DATE $-1-I5
OBSERVED BY €3¢/( N &

Dv.

.. B
CREEK__ [ 4(6,1&/2/{ (y22 K rocamon_ [ (2 - WNead Wg/c

ROADWAY DATA (All data shall be given looking downstream)

-~

TYPE: BRIDGE CULVERT: BOX PIPE /)
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH : (ft) SIDE SLOPES L R
y Length 4 \
- s
U ‘ L
Roadway Elevation Length—3 ,

1

CULVERT DATA

NN

TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX

PIPE:

# OF PIPES DIAMETER DIST btwn PIPES

QC P \ L’Z I

Manning's n for Channels (Chow, 1959).

N-VALUES

Type of Channel and Description I Minimum | Normal ’ Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB 1. Main Channels
. Channel— a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
— b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective
LLOB slopes and sections G Be i
Channel f. same as "d"” with more stones 0.045 0.050 0.060
ROB - g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways
with hryeavy st};nd of timber a[;: underbrush Y 7S B30 e1:p
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070
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BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE = — # SETS OF PIERS WIDTH
# o000 EET=
e = SPACING
WINGWALL DATA
TYPE (str8 / warped) ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: _On  vls Ao IS & 3,&71‘//\,\,&&4,/ ‘_//lu«;‘t" (,(Vips
o 5 Ml Ld, =3 ek A //-vq in_thewined
“‘/l/ g'l‘f/bl/',(z,/"_,?} Woster—

SKETCH: LJIS @ \'\()J;vé? on Rcv.u“sd‘\ \zel

e~ ——— —C
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CONSULTING CIVIL ENGINEERS
JOB# TMoR .oy
DATE 4-QA-(S _
OBSERVED BY f3L LN +

é_x

creexk La gua (el LOCATION _{}z4 /‘4gf(/ LCABLLS
ROADWAY DATA (All data shall be given looking downstream)
TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY  (ft) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
A Leng';th 4 x\

x— Roadway Elevation ~—Length %

/-Mﬁ
s

CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
A 3 ‘ v 1 D
) LS - U " CHF
LCG - Box RC T ZHD'
Manning's n for Channels (Chow, 1959).
N-VALUES
Type of Channel and Description | Minimum l Normal I Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB 1. Main Channels
Channel a. clean, straight, full stage. no rifts or deep pools 0.025 0.030 0.033
ROB b. same as above, but more stones and weeds 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 0.048 0.055
LLOB slopes and sections ’ ) .
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or floodways
with heavy stand of timber and underbrush 0.07% 210 L1
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottam: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070
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BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN c—0 # SETS OF PIERS WIDTH
# XXX =
e T SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

& 1,
NOTES: (Bel dipsn$iars % (%(Jf’( 761/’7 WREco #uf/(/
A.D/OJP ey of< (/(/(Q) Ap"

SKETCH:
L,C/ w ,ﬁL/
cH
\C’ ( (T
cCD ; \ '7 1\
C/MP N L\
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i CONSULTING CIVIL ENGINEERS
JOB # THOE . (B4
DATE gL /UNE
OBSERVED BY 4—7-/5

CREEK | aqunet (ua¢e K LOCATION L’\{n wycrl LCoH
- L,

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY (ft) SKEW (deg) (L up strm)
BOT. WIDTH (ft) SIDE SLOPES L R
v Length ' \
A / I
k Roadway Elevation ~—Lenglh ? -
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
AN D A
CMY \ \ 2
N-VALUES Manning's n for Chann.ells (Chow, 1959). - _
Type of Channel and Description I Minimum ] Normal | Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)
LOB 1. Main Channels
Channel* a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
ROB b. same as above, but more stones and weeds 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
DOWNSTREAM e. same as above, lower stages, more ineffective 0.040 . 0.048 0.055
LOB slopes and sections ’ ’ ’
Channel f. same as "d" with more stones 0.045 0.050 0.060
ROB - g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weed hes, dee Is, or flood
with hoavy stam offimher st undaibrush 0075 | oMo | 0450
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070
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BRIDGE DATA

RAILING

TYPE HEIGHT

LENGTH % OPEN SPACE

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEN e——— # SETS OF PIERS WIDTH
# XXX T
[ = =5 < SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM z.{ e .
DOWNSTREAM q9"

] i, : .
NOTES: | suegy  (AAF — OPe  trapine L/(/ CAee ey /

\ A : \
o TA 'k@‘l@ ] Cf ‘"F C{/S i N @/”1) A L =1 oN (Sh/? X
o dvean oo cont of sTrest.

T
\

SKETCH:

[ e )
v



- Schaaf & Wheeler

CONSULTING CIVIL ENGINEERS
JOB# “JH\b€ 0l 1Y
DATE 4 -2-1S
OBSERVED BY {7 /¢4y

CREEK Laguna Ciree LOCATION MOMCJM oA (c8

ROADWAY DATA (All data shall be given looking downstream)

TYPE: BRIDGE CULVERT: BOX PIPE
LENGTH OF ROADWAY 'Z/Cf (ft) SKEW (deg) (L up strm)
BOT. WIDTH 0}\'m J(Q &t (ft) SIDE SLOPES L R
p Length _\

v ' ™~

g "

Roadway Elevation ~—Length % d
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX

C BC Z I3 IS [

PIPE; |

TYPE # OF PIPES DIAMETER DIST btwn PIPES |

7gsal 723

Manning's n for Channels (Chow, 1959).

Type of Channel and Description l Minimum l Normal ]Maximum

N-VALUES

UPSTREAM Natural streams - minor streams (top width at floodstage < 100 f)

LOB M oS 1. Main Channels

Channel . 245 a. clean, straight. full stage, no rifts or deep pools 0.025 0.030 0.033

”; b. same as above, but more stones and weeds 0.030 0.035 0.040
ROB—{M c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050

DOWNSTREAM e. same as above, lower stages, more ineffective
LOB ©-© QS slopes and sections 048 h.048 e
Channel . Ot f. same as "d" with more stones 0.045 0.050 0.060
ROB J,L—‘%\% g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
- h. very weedy reaches, deep pools, or floodways 0.075 0.100 0.150

with heavy stand of timber and underbrush

2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages

a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050 \
b. bottom: cobbles with large boulders 0.040 0.050 0.070
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BRIDGE DATA
RAILING

) ]
TYPE  (lrolN HEIGHT Y
LENGTH % OPEN SPACE 10
HEIGHTS
INVERT TO LOW CHORD INVERT TO TOP OF ROAD

LOW CHORD TO TOP OF ROAD

- PIER DATA
SHAPE: # EEEE C—0 # SETS OF PIERS ‘ WIDTH
# o000 R

= e SPACING Widdlo

WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM lo°
DOWNSTREAM ySo

NOTES: _L» ls meore £ bred gL‘ C C‘u\() 2 va(J\QK/(C)
08 2 \uxes or \ocidag. Mupo” debrs buldyp «~+
‘)/5 'O‘C’/V/ a /\ﬂl CILDL»M\S“‘{?/C"’V”V\ 5(,74,4/\4 ’\/1;

SKETCH:

@640? L/ULU{

y AL

—F—
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CONSULTING CIVIL ENGINEERS
JOB # "1 Mot oi-I¢
DATE Y-2-15
OBSERVED BY AL [/ Ni~

CREEK_ [ s g JAVLS LOCATION_ (ountvy (vl €9
ROADWAY DATA (All data shall be given looking downstream)
TYPE: "4DGE CULVERT: BOX PIPE
LENGTH OF ROADWAY _ 31" (ft) SKEW (deg) (L up strm)
BOT. WIDTH 47’ (ft) SIDE SLOPES L R
A Length | \
. N\
\_ oetwof o L
Roadway Elevation ~—Length—=5 d
CULVERT DATA
BOX:
TYPE # OF BOXES WIDTH HEIGHT DIST bwtn BOX
PIPE:
TYPE # OF PIPES DIAMETER DIST btwn PIPES
N-VALUES Manning's n for Channels (Chow, 1959).
Type of Channel and Description l Minimum I Normal ] Maximum
UPSTREAM Natural streams - minor streams (top width at floodstage < 100 ft)
LOB ., 048 1. Main Channels
1 AAd a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033
l({:}(l;gnel% b. same as above, but more stones and weeds 0.030 0.035 0.040
L Za >3 c. clean, winding, some pools and shoals 0.033 0.040 0.045
d. same as above, but some weeds and stones 0.035 0.045 0.050
Eg};NNSTIEE{IA‘M ;:;Z?Z :: sa:‘;\:g,néower stages, more ineffective 0.040 0.048 0.055
Channel » 24 f. same as "d" with more stones 0.045 0.050 0.060
ROB 1/”— g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
e e e o ae™™ | s | am | ot
2. Mountain streams, no vegetation in channel, banks usually steep, trees and brush along
banks submerged at high stages
a. bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. bottom: cobbles with large boulders 0.040 0.050 0.070
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BRIDGE DATA
RAILING

TYPE  ponc 24 mEGaT . H2" (25 ’3
LENGTH (d% ’ % OPEN SPACE 527,

HEIGHTS

INVERT TO LOW CHORD INVERT TO TOP OF ROAD [/

LOW CHORD TO TOP OF ROAD

PIER DATA
SHAPE: # EEEE o——0 # SETS OF PIERS (2? WIDTH
# XXX (B o)
T < SPACING
WINGWALL DATA
TYPE (str8 / warped) | ANGLE (from CL) LENGTH
UPSTREAM
DOWNSTREAM

NOTES: 6/«c(ae S lavger ttoen [isted A 7002 Shodd

Feanily ‘c’je m&eri - Se’d( e\ T ank on é%rgé’

SKETCH:

| L \\.f/(@d(wkw}j N O A
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Culvert: ID2
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Culvert: LC3
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Culvert: STM3
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APPENDIX C

Street Pavement Storm Drain Repairs



Schaaf & Wheeler 870 Market Street, Suite 1278

Consulting Civil Engineers San Francisco, CA 94102
(415) 433-4848

FAX (415) 433-1029

TO: Edric Kwan, PE DATE: October 31, 2014

FROM: Dan Schaaf, PE JOB #: TMOR.01.14
Robin Lee, PE

SUBJECT: 2015 Street Pavement Project Storm Drain Improvements

Infroduction and Purpose

This technical memorandum presents the findings of televising the storm drain network that lies
under the streets that are to be repaved in 2015 in the Town of Moraga. Presidio Systems Inc. spent
five days in the field televising storm drains. Approximately 2,000 linear feet of pipe was inspected
under the streets to be repaved in 2015. The results of these videos showed that the majority of the
Town's system is in fair condition, with the exception of a few pipes that need complete
replacement and several that need spot repairs. Timing the rehabilitation and replacement of
pipes that are impaired with the street pavement projects means that the streets are only torn up
once and residents are not disrupted by construction at two separate fimes. It is anficipated that
there will be a cost savings in aligning these storm drain projects fo coincide with the pavement
projects. Aftachment 1 provides a table of the street pavement projects for 2015.

In addition, several pipes were noted with high levels of sediment and in some cases large boulders
and/or cement blocks. Six pipes were cleared of sediment and debris by Presidio System Inc. Some
of these pipes will require heavy duty cleaning that could take more than a day. To minimize the
impacts to residents, it is also recommended that these pipes are maintained at the same time as
the street pavement projects.

Severity of Storm Drain Defects

Presidio Systems Inc. (PSI) has a rating scale of 1-5 for the pipe defects that they notice on the
televised videos. These are shown in Table 1.

Table 1: Storm Drain Pipe Impairment Rating

Level Severity

NEWEIE

An example of a light severity defect is longitudinal cracking in a reinforced concrete pipe (RCP)
that does not show signs of infiliration or weakened structure. An example of a severe defectis a
hole in a pipe that is allowing soil, roots, or sediment. Any defect that limits the conveyance
capacity of a pipe is considered Heavy to Severe. In some instances, sediment or debris might be
considered a Heavy or Severe defect if it is thought that the limit in capacity may results in flooding.
The locations of the street repairs and the storm drain impairments are shown in Figure 1. Figure 2
shows examples of debris and broken pipe defects.

October, 2014 1 Schaaf & Wheeler
CONSULTING CIVIL ENGINEERS



Town of Moraga Storm Drain Improvements 2015 Street Repavement

Recreation Area

Town of Moraga
2015 Pavement Repair

Storm Drain Projects
%:f Schaaf & Wheeler

2015 Street Repavements

Severity of Impairment

@ Light
% j @ Moderate
N @ Average v
@® Heavy NE
@ Severe
fo 025 05 075 1 Miles A
L | 1 1 | N .

St Mary's
College Of
omm op California

Figure 1: Storm Drain Pipe Impairment Locations

2 Schaaf &Wheeler

October, 2014

CONSULTING CIVIL ENGINEERS



Town of Moraga Storm Drain Improvements 2015 Street Repavement

o [ Z3-01E2

Ele

Y

Obstacle ROCKS .
15 F T 5y A

Figure 2: Pipe Impairment Examples: Broken Pipe (left) Pipe Debris (right)
Cost Estimates

All estimates were developed in accordance to current Bay Area practices. The estimates are
based on project experience with other jurisdictions and engineering judgment. Project costs are in
2014 dollars. Projects are separated into replacement and rehabilitation by CIPP. The cost for pipe
replacement includes a ten foot wide trench with approximately five feet of cover above the pipe.
The maijority of pipes inspected were RCP and in fair condition, therefore, complete replacement is
nof recommended, instead, a patch repair on the impaired section of pipe is recommended.
Patch repair costs assume two 8-ft sections of pipe are required to make repair. These cost
estimates are to be used for planning level decisions, but should not be relied upon for basis of
design.

Tables 2 shows the unit costs for replacement and CIPP lining of pipes by diameter.

Table 2: Storm Drain Pipe Unit Costs for Repairs

Diameter | Cost Replace Cost CIPP Patch Repair

(inches) — ($/ff) ($/f)  (S/repair)
8 $200 $80 $3,200
12 $225 $90 $3,600
15 $250 $100 $4,000
18 $270 $110 $4,320
21 $290 $120 $4,640
24 $325 $130 $5,200
27 $350 $145 $5,600
30 $375 $160 $6,000
33 $400 $175 $6,400
36 $425 $190 $6,800
42 $475 $250 $7,600
48 $525 $300 $8,400
October, 2014 3 Schaaf &*Wheeler
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Town of Moraga Storm Drain Improvements 2015 Street Repavement

Diameter | Cost Replace Cost CIPP Patch Repair

(inches) (S/ft) ($/ft) (S/repair)
54 $575 $390 $9.200
60 $625 $500 $10,000
66 $675 $510 $10,800
72 $725 $520 $11,600
78 $780 $530 $12,480
84 $830 $540 $13.280

Total project costs include an additional 40% increase for design, administration, and confingency.
Some projects require maintenance such as removal of boulder, cement, or sediment. These
projects are classified into a cleaning project and the cost is set to $275/hr based on cost estimates
from Presidio System Inc.

Prioritization

Condition Related Improvements

Project costs were developed by priority and by project type. Table 3 summarizes the costs by
priority level and Table 4 details the projects by project type. Costs in Tables 3, 4, and 5 include the
40% increase.

Table 3: Storm Drain Improvement Costs by Priority

Severity

$260,000 |
TOTAL ~ $513,000

Of the 97 pipes inspected, roughly half did not require any maintenance or improvement. Of the
specified improvement projects, roughly half are spot repairs and cleaning. Table 4 summarize the
projects by type.

October, 2014 4 Schaaf &Wheeler
CONSULTING CIVIL ENGINEERS



Table 4: Improvement Projects by Type

Projects
Cleaning 2 $55,000
Spot Repair 20 $204,000
Private Improvement 4 $145,000
Spot Repair & Cleaning 3 $48,000
CIPP 2 $61,000
No Improvement Needed 4] -
Cleaning Completed 6 -

Town of Moraga Storm Drain Improvements 2015 Street Repavement

Attachment 2 to this memo contains a detailed table of all the identified impairments located
under the street to be repaved in 2015. Table 5 provides a brief summary of the Severe and Heavy
rated impairment and the associated projects including the location, pipe size, priority, project type
and cost. The projects that are rated Light, Moderate, and Average are recommended to be
completed within the next 10 years, and are therefore, not of the highest priority. It is suggested that
these projects are lumped into the Storm Drain Master Plan and the Sever and Heavy projects are

completed with the road repavement projects.

Attachment 3 of this memo contains maps of each street and the associated projects.

Table 5: Storm Drain Improvement Costs by Street

Street P'pgns)lze St?vlgcz d Severity l Project Type l Cost
Alderbrook Place 24 63 Heavy Patch Repair $14,560
Bollinger 24 37 Heavy Cleaning & 2 Patch Repairs $15,330
Buckingham 24 148 Heavy Cleaning & Patch Repairs $8,820
Camino Pablo 15 15.1 Severe | none -
Campolindo 48 10 Severe Cleaning & 2 Patch Repairs $24,290
Campolindo 48 140 Severe Cleaning $770
Corliss 30 612 Severe Patch Repair $16,800
Corliss 15 0 Severe Private Cleaning $21,560
Corliss 24 112 Heavy CIPP $20,384
Corliss 24 0 Heavy Cleaning Completed -
Corliss 18 145 Heavy Patch Repair $6,048
Country Club 15 21 Heavy Cleaning $1,540
Del Monte 48 4 Severe Cleaning $21,560
Del Monte Way 15 220 Severe Patch Repair $5,600

October, 2014 Schaaf &*Wheeler

CONSULTING CIVIL ENGINEERS




Town of Moraga Storm Drain Improvements 2015 Street Repavement

Pipe Size Length

Street (in) Surveyed Severity Project Type

Del Rio 15 39 Severe Cleaning Completed -
Larch 18 62 Severe Patch Repair $12,096
Larch 15 0 Severe | none -
Larch 30 180 Heavy Patch Repair $8.,400
Larch 18 34 Heavy Cleaning $1,540
Larch 24 120 Heavy Cleaning $3,080
Larch 18 33 Heavy Cleaning $1,540
Larch 15 12 Heavy Cleaning Completed -
Larch 42 77 Heavy Cleaning Completed -
Natalie 24 290 Severe Patch Repair $7.,280
Natalie 18 34 Severe Patch Repair $6,048
Natalie 24 134 Severe Patch Repair $14,560
Natalie 30 36 Heavy Cleaning Completed -
Natalie 30 245 Heavy Patch Repair $8.,400
Sandringham 24 123 Heavy Patch Repair $7.280
Scofield 18 110 Severe Private Replacement $41,580
Scofield 24 83 Severe Private Replacement $37,765
Scofield 24 97 Severe Private Replacement $44,135
Scofield 18 263 Heavy Patch Repair $6,048

Capacity Related Improvement

The Town's mapped storm drain infrastructure was modeled using DHI's MIKE URBAN software to
identify any undersized pipes that require upsizing. None of the pipes under the streets to be
repaved showed signs of flooding or limited capacity during a 10-year storm event with 100-year
depth in the receiving creeks. At this time, there are no recommend projects fo increase pipe
capacity under the streets to be repaved in 2015.

Future Storm Drain Master Planning

Additional condition and capacity related projects will be identified and detailed in the Town's
Storm Drain Management Plan. Because it is anficipated that other Heavy and Severe impairments
will be identified in upcoming modeling and condition assessment work, it is suggested that only the
Severe and Heavy projects are completed at the same time as the street repavement projects. The
rest of the projects will be added to the Storm Drain Master Plan and should be addressed within
the next ten years.

October, 2014 6 Schaaf &Wheeler
CONSULTING CIVIL ENGINEERS




APPENDIX 1

2015 Pavement Repair Project List



Town of Moraga
2015 Pavement Repair Project
Preliminary Street List

Begin Location End Location 2011 FC Lanes Length Area(sf) Preliminary Treatment Preliminary  Preliminary

PCI (ft) Unit cost Treatment Cost
($/sy)

Base Street List
Bollinger Canyon St Marys Rd Joseph Dr 16 C 2 1,725 46,575 Reconstruct Structure $72.00 $372,600
Rd
Corliss Dr Wakefield Dr Camino Ricardo 27,31 C 2 1,660 59,760, Reconstruct Structure $72.00 $478,080
Del Monte Ct Carter Dr W End 14 R 2 670 19,430/ Reconstruct Structure $52.00 $112,262
Del Monte Wy Carter Dr S End 15 R 2 1,285 41,120 Reconstruct Structure $52.00 $237,582
Larch Ave #1160 Larch Ave Camino Pablo 26-29 C 2 2,860 97,240/ Reconstruct Structure $72.00 $777,920
Natalie Dr Campolindo Dr Buckingham Dr 21-39 C 2 2,460 88,560, Reconstruct Structure $52.00 $511,680
Scofield Dr Harold Dr Rheem Blvd 31,32 R 2 2,255 72,160 Reconstruct Structure $52.00 $416,924
Base Street List Subtotals 12,915 $2,907,049
Additional Street List
Alderbrook Pl Fernwood Dr N End 24 R 2 415 12,035/ Reconstruct Structure $52.00 $69,536
Chalda Wy 225ft N/O Williams |Rheem Blvd 23 R 2 570 18,240 Thick Overlay $30.00 $60,800
Dr
Country Club Dr Southard Ct Sandringham South 25 C 2 1,770 70,800  Reconstruct Structure $52.00 $409,067
Harold Dr Rheem Blvd S End 25,36 | R 2 760 27,360, Reconstruct Structure $52.00 $158,080
Marie PI W End Larch Ave 23 R 2 235 6,580 Thick Overlay $30.00 $21,933
Scofield Dr Goodfellow Dr Harold Dr 27 R 2 1,040 26,000 Reconstruct Structure $52.00 $150,222
Winslow PI Corliss Dr N End 25 R 2 170 6,120 Thick Overlay $30.00 $20,400
Additional Street List Subtotals 4,960 $890,038
Grand Total 17,875 $3,797,087

NCE Page 1 of 1



APPENDIX 2

Storm Drain Improvements for 2015 Street Pavement



Town of Moraga 2015 Street Pavement

Storm Drain Repair, Rehabilitation, and Maintenance Projects DRAFT

Street From To Link_MUID Size Length |Observations Severity |Project Type Unit Cost Qnty ([Cost Cost + 40%
Alderbrook Place Z3_Node_0029 Z3_Node_0027 Z3_Link_0045 24 63|Egg shape deformation and concrete obstacle Heavy Patch Repair $5,200 2| S 10,400 | $ 14,560
Alderbrook Place Z3_Node_0030 Z3_Node_0027 Z3_Link_0037 24 221|Infiltration runner and concrete deposit Average CIPP $130 221( S 28,730 | S 40,222
Alderbrook Place Z3_Node_0031 Z3_Node_0030 Z3_Link_0038 24 135|Longitudinal Crack Moderate none S0 0| $ - S -
Alderbrook Place Z3_Node_0032 Z3_Node_0031 Z3_Link_0039 24 113|Concrete in pipe and roots at joint Light Cleaning $275 4 s 1,100 | $ 1,540
Bollinger Z5_Node_0127 Z5_Node_0126 Z5_Link_0099 24 37|Long hinge, cut outs, sediment Heavy Cleaning & 2 Patch Repairs $10,950 1[$ 10,950 | $ 15,330
Bollinger Z5_Node_0126 outfall unnamed link 24 62 |Rocks Average Cleaning $275 2| S 550 | $ 770
Bollinger Z5_Node_0130 Z5_Node_0126 Z5_Link_0098 24 39|sediment, clay soil buildup, Moderate none S0 1S - S -
Buckingham Z1_Node_0046 Z1_Node_0045 Z1_Llink_0199 24 148|Long hinge fracture, long cracks Heavy Cleaning & Patch Repairs $6,300 1S 6,300 | $ 8,820
Buckingham Z1_Node_0063 Z1_Node_0045 Z1_Link_0047 30 55|Rocks Moderate Cleaning $275 4( s 1,100 | S 1,540
Camino Pablo Z7_Node_0228 Z7_Node_0226 Z7_Link_0202 15 15.1|collapsed, rerouted Severe none SO S - S -
Camino Pablo Z7_Node_0226 Z7_Node_0223 Z7_Link_0200 18 49|cracks Average none S0 S - S -
Camino Pablo Z7_Node_0227 Z7_Node_0226 Z7_Link_0206 15 6|heavy debris, camera can't get through Light Cleaning Completed S0 0| $ - S -
Campolindo Z1_Node_0013A Z1_Node_0013 48 10|heavy sediment and water in pipe Severe Cleaning & 2 Patch Repairs $17,350 1S 17,350 | $ 24,290
Campolindo Z1_Node_0014 Z1_Node_0013A 48 140|long hinge, tree trunk in pipe Severe Cleaning $275 2|S 550 | S 770
Campolindo Z1_Node_0014A Z1_Node_0013A 18 26|pipe broken in small section, storm filter Severe Patch Repair $4,320 1S 4,320 | S 6,048
Carter Z5_Node_0054 Z5_Node_0053 15 45|Good condition Good none S0 S - S -
Corliss Z4 Node_0161 Z4 Node_0160 Z4 link_0053 30 612|Square cuts, infil stain, broken soil visible, fracture Severe Patch Repair $6,000 2( s 12,000 | $ 16,800
Corliss Z4 Node_0168 Z4 Node_0167 Z4 link_0070 15 0|Outlet is 50% covered with concrete, NEEDS repair Severe Private Cleaning $275 56| S 15,400 | $ 21,560
Corliss Z4_Node_0091 Z4_Node_0071 Z4_link_0088 24 112|Crack, rocks, clay soil Heavy Cipp $130 112] S 14,560 | $ 20,384
Corliss Z4 _Node_0093 Z4 Node_0092 Z4 link_0090 24 0[1/2 pipe full sediment, needs cleaning Heavy Cleaning Completed S0 0| $ - S -
Corliss Z4_Node_0177 Z4_Node_0162 Z4_link_0058 18 145|Fracture, roots at joint Heavy Patch Repair $4,320 1| s 4,320 (S 6,048
Corliss Z4_Node_0071 Z4_Node_0070 Z4_link_0050 30 575]Infil stains, roots intruding, Average Patch Repair $6,000 2| $ 12,000 | $ 16,800
Corliss Z4_Node_0163 Z4_Node_0162 Z4_Llink_0055 24 295|Infil, deposits Average none SO 0| S - S -
Corliss Z4 Node_0171 Z4_Node_0161 Z4_Link_0061 18 43|Construction debris Moderate Cleaning $275 2| $ 550 | $ 770
Corliss Z4_Node_0172 Z4_Node_0171 Z4_link_0062 18 92|Long cracks Moderate Patch Repair $4,320 2|S 8,640 | S 12,096
Corliss Z4_Node_0092 Z4_Node_0091 Z4_Link_0089 24 102(1/4 full sediment, needs cleaning, crack Light Cleaning Completed SO 0| S - S -
Corliss Z4_Node_0159 Z4_Node_0160 Z4_link_0052 30 39|Infil stains Light none SO 0| S - S -
Corliss Z4_Node_0162 Z4_Node_0161 Z4_link_0054 24 185|Infil stains Light none SO 0| S - S -
Corliss Z4_Node_0164 Z4 _Node_0163 Z4_link_0057 18 367|Good condition Good none S0 0| $ - S -
Corliss Z4_Node_0167 Z4_Node_0166 Z4_Llink_0069 15 32|Good condition Good none S0 0| $ - S -
Corliss Z4_Node_0176 Z4 _Node_0161 Z4_link_0059 18 140|Good condition Good none S0 0| $ - S -
Corliss Z4_Node_0178 Z4 _Node_0163 Z4_link_0056 18 59|Good condition Good none S0 0| $ - S -
Country Club Z7_Node_0088 Z7_Node_0087 Z7_Link_0078 15 21|Same as one above, reverse direction Heavy Cleaning $275 4( s 1,100 | S 1,540
Country Club Z7_Node_0089 Z7_Node_0087 Z7_Link_0079 24 294 (Tap breaking, pipe in good condition Good none S0 0| $ - S -
Country Club Z7_Node_0099 Z7_Node_0089 Z7_Link_0080 24 208|Good condition Good none S0 0| $ - S -
Country Club Z7_Node_0100 Z7_Node_0099 Z7_Link_0081 18 34|Clay soil, good condition Good none S0 0| $ - S -
Del Monte Z5_Node_0086 Z5_Node_0064 unnamed link 48 4[1/2 full of debris, NEEDS CLENAING Severe Cleaning $275 56| $ 15,400 | $ 21,560
Del Monte Ct Z5_Node_0046 Z5_Node_0045 Z5_Link_0060 24 169|Offset joint Light none S0 0| $ - S -
Del Monte Ct Z5_Node_0047 Z5_Node_0046 Z5_Link_0061 24 83|Good condition Good none S0 0| $ - S -
Del Monte Ct Z5_Node_0048 Z5_Node_0047 Z5_Link_0062 21 133|Good condition Good none S0 0| $ - S -
Del Monte Way Z5_Node_0056 Z5_Node_0050 Z5_Link_0065 15 220|Broken pipe, deposits, and chip Severe Patch Repair $4,000 1| s 4,000 | S 5,600
Del Monte Way Z5_Node_0053 Z5_Node_0050 Z5_Llink_0067 24 45|Good condition Good none S0 0| $ - S -
Del Rio Z5_Node_0057 Z5_Node_0056 Z5_Link_0066 15 39|Large amount of clay, NEEDS CLEANING Severe Cleaning Completed S0 0| $ - S -
Goodfellow Z2_Node_0164 Z2_Node_0163 18 26|Good condition Good none S0 0| $ - S -
Larch Z7_Node_0242 Z7_Node_0243 Z7_Llink_0224 18 62 |broken, rebar exposed, Severe Patch Repair $4,320 2| $ 8,640 | S 12,096
Larch Z7_Node_0256 Z7_Node_0255 Z7_link_0213 15 0[Concrete blocking pipe Severe none SO 0| S - S -
Larch Z7_Node_0233 Z7_Node_0232 Z7_link_0214 30 180|long hinge, cut outs, Heavy Patch Repair $6,000 1| s 6,000 | S 8,400
Larch Z7_Node_0245 Z7_Node_0244 Z7_Llink_0226 18 34|Settled gravel, Heavy Cleaning $275 4( s 1,100 | S 1,540
Larch Z7_Node_0246 Z7_Node_0244 Z7_Llink_0225 24 120|Concrete debris, cut outs, sediment Heavy Cleaning $275 8| s 2,200 | S 3,080
Larch Z7_Node_0247 Z7_Node_0248 Z7_Llink_0223 18 33|Deposits, gravel, Heavy Cleaning $275 4( s 1,100 | S 1,540
Larch Z7_Node_0256 Z7_Node_0255 Z7_link_0213 15 12|rocks in the way Heavy Cleaning Completed SO 0| S - S -
Larch Z7_Node_0257 Z7_Node_0254 Z7_link_0211 42 77 |clay soil, large rocks Heavy Cleaning Completed SO 0| S - S -




Town of Moraga 2015 Street Pavement

Storm Drain Repair, Rehabilitation, and Maintenance Projects DRAFT

Street From To Link_MUID Size Length |Observations Severity |Project Type Unit Cost Qnty ([Cost Cost + 40%
Larch Z7_Node_0254 Z7_Node_0253 Z7_Link_0210 42 207 |fracture long, roots in joint Average Patch Repair $7,600 2| S 15,200 | $ 21,280
Larch Z7_Node_0255 Z7_Node_0254 Z7_Link_0212 15 68 |heavy rock and concrete Average Cleaning $275 16| S 4,400 | S 6,160
Larch Z7_Node_0234 Z7_Node_0233 Z7_Link_0215 18 37|construction debris, Moderate Cleaning $275 4 s 1,100 | $ 1,540
Larch Z7_Node_0241 Z7_Node_0236 Z7_Link_0218 24 386|heavy debris, water, sag in pipe Moderate Cleaning $275 6| S 1,650 | $ 2,310
Larch Z7_Node_0236 Z7_Node_0235 Z7_Link_0228 30 141 |cut outs, Good none S0 S - S -
Larch Z7_Node_0237 Z7_Node_0236 Z7_Link_0217 18 40|Good condition Good none S0 S - S -
Larch Z7_Node_0242 Z7_Node_0241 Z7_link_0220 24 43 |cut outs, infil stain, Good none S0 S - S -
Larch Z7_Node_0244 Z7_Node_0243 Z7_link_0221 24 200|cut outs, infil stain, Good none S0 S - S -
Larch Z7_Node_0248 Z7_Node_0244 Z7_link_0222 24 541|Infil stain, cut outs, clay soil Good none S0 0| $ - S -
Natalie Z1_Node_0019 Z1_Node_0015 Z1_Link_0052 24 290|Cut outs, soil visible, infil stains, clay soil, HOLE Severe Patch Repair $5,200 1] $ 5,200 | $ 7,280
Natalie Z1_Node_0020 Z1_Node_0019 Z1_Llink_0183 18 34|Soil and rebar visible, offset joint Severe Patch Repair $4,320 1S 4,320 | S 6,048
Natalie Z1_Node_0061 Z1_Node_0060 Z1_Link_0041 24 134|Rocks, long cracks, rocks Severe Patch Repair $5,200 2|S 10,400 | $ 14,560
Natalie Z1_Node_0053 Z1_Node_0052 Z1_link_0034 30 36|Rocks Heavy Cleaning Completed S0 0| $ - S -
Natalie Z1_Node_0060 Z1_Node_0059 Z1_Link_0040 30 245|Broken, cut outs, clay soil Heavy Patch Repair $6,000 1S 6,000 | $ 8,400
Natalie Z1_Node_0021 Z1_Node_0020 Z1_link_0184 18 130|Pipe broken Average Patch Repair $4,320 1| s 4,320 [ S 6,048
Natalie Z1_Node_0025 Z1_Node_0024 Z1_Link_0055 24 56|Dead animal, 20% sediment Average Cleaning $275 2|S 550 | S 770
Natalie Z1_Node_0052 Z1_Node_0048 Z1_Link_0033 30 49|Rocks and debris Average Cleaning $275 4 s 1,100 | S 1,540
Natalie Z1_Node_0053 Z1_Node_0052 Z1_Llink_0034 30 302 |Cut outs, long cracks, infil stain, large rocks Average Cleaning $275 4 s 1,100 | S 1,540
Natalie Z1_Node_0058 Z1_Node_0053 Z1_Link_0035 30 206|Infil stains, cutouts, chipped, Average Patch Repair $6,000 1| s 6,000 | $ 8,400
Natalie Z1_Node_0022 Z1_Node_0019 Z1_Llink_0056 18 154|Tap breaking, gravel deposit Moderate none S0 0| $ - S -
Natalie Z1_Node_0050 Z1_Node_0049 Z1_Link_0043 18 43|Sediment and rocks Moderate Cleaning $275 4 s 1,100 | S 1,540
Natalie Z1_Node_0023 Z1_Node_0019 Z1_Llink_0053 24 392|Cut outs Light none S0 0| $ - S -
Natalie Z1_Node_0059 Z1_Node_0058 Z1_Llink_0039 30 37|Fracture, RCP to metal pipe Light none S0 0| $ - S -
Natalie Z1_Node_0015 Z1_Node_0067 24 173|Good condition Good none S0 0| $ - S -
Natalie Z1_Node_0016 Z1_Node_0015 Z1_Link_0182 18 33|Good condition Good none SO 0| S - S -
Natalie Z1_Node_0049 Z1_Node_0048 Z1_Link_0029 30 45|Cut outs, clay sail, Good none S0 4 s - S -
Natalie Z1_Node_0064 Z1_Node_0058 Z1_Llink_0036 30 149|Cut outs, clay soil, Good none S0 S - S -
Sandringham Z7_Node_0092 Z7_Node_0091 Z7_Link_0092 24 123|Broken, rebar visible, Heavy Patch Repair $5,200 1| s 5,200 | $ 7,280
Sandringham Z7_Node_0090 Z7_Node_0089 Z7_Link_0090 24 118|Broken, rebar exposed Average Patch Repair $5,200 2| $ 10,400 | $ 14,560
Sandringham Z7_Node_0093 Z7_Node_0092 Z7_Link_0093 24 104|1/4 pipe full sediment, Light Cleaning $275 4/ S 1,100 | $ 1,540
Sandringham Z7_Node_0091 Z7_Node_0090 Z7_Link_0091 24 56|Good condition Good none SO 0| $ - S -
Scofield Z2_Node_0125 Z2_Node_0124 Z2_link_0087 18 110|Long. Cracks, rocks, broken, broken with void Severe Private Replacement $270 110( $ 29,700 | S 41,580
Scofield Z2_Node_0162 Z2_Node_0160 Z2_link_0110 24 83|Long. Cracks Severe Private Replacement $325 83| S 26,975 | S 37,765
Scofield Z2_Node_0163 Z2_Node_0162 24 97|Long. Cracks, broken, severely damaged, private Severe Private Replacement $325 97| S 31,525 | S 44,135
Scofield Z2_Node_0161 Z2_Node_0160 Z2_link_0109 18 263 |Broken, rebar exposed, diameter change 21-18 Heavy Patch Repair $4,320 1| s 4,320 (S 6,048
Scofield Z2_Node_0159 Z2_Node_0157 Z2_Link_0107 18 136|Manhole 159 buried, rebar exposed, Average Patch Repair $4,320 1| s 4,320 (S 6,048
Scofield Z2_Node_0160 Z2_Node_0159 Z2_Link_0108 21 199|Concrete deposits, long. Cracks Average Cleaning $275 4( s 1,100 | S 1,540
Scofield Z2_Node_0065A Z2_Node_0066A 18 215(Debris Moderate Cleaning $275 4( s 1,100 | S 1,540
Scofield Z2_Node_0066A Z2_Node_0066 18 29|Separated medium, soil visible Moderate none S0 0| $ - S -
Scofield Z2_Node_0065 Z2_Node_0066A 18 4|Good condition, add manhole 66A to GIS Good none S0 0| $ - S -
Scofield Z2_Node_0103 Z2_Node_0102 18 37|Good condition Good none S0 0| $ - S -
Scofield Z2_Node_0114 Z2_Node_0113 30 31|Good condition Good none S0 0| $ - S -
Scofield Z2_Node_0126 Z2_Node_0125 Z2_link_0088 18 34|Good condition Good none S0 0| $ - S -
Scofield Z2_Node_0156 Z2_Node_0158 21 23|Good condition Good none S0 0| $ - S -
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APPENDIX D: PROJECT SHEETS July, 2015

A. Project ID: CO1 B. Project Name: Paseo Grande

C. Project Location: Intersection of Paseo Grande and Paseo Del Rio

E. Project Description: Overflows occur on both Paseo Grande and Paseo Del Rio.
This is a location where two large systems combine into an undersized 60-inch pipe
that fravels under Campolindo High School. Project includes replacing two pipes
on Paseo Del Rio, three pipes on Paseo Grande, and two pipes on private

property.

EX. D(li:;r)neter Imp. I?ilr?)meter PEacllrlzJall\I,:llh(aiT) Length (ft)

42 54 36 51

48 54 30 237

48 54 30 542

54 66 36 192

54 66 36 89

60 66 30 172

60 66 30 149
[T o (o] [=Yot J 001 T PPN $1,256,500
G. CONHNGENCY...c..iieiiiiiiiiiiiiiii ettt et et se e e reses s ee e _$377.000

H. Total Preliminary CIP Cost.....cuiuiniiiiiiiiii et cec e eens $1,633,500

S

Priority N | Schaaf & Wheeler

Project: Priority: ==High  ccaPrivate A Outfall CONSULTING CIVIL ENGINEERS
Paseo Grande High ==Moderate — Existing Pipe ¢ Node 0 60 120 240
= ow —Stream — — e ot

D.1




APPENDIX D: PROJECT SHEETS ’ July, 2015

A. ProjectID: C02 B. Project Name: School St.

C. Project Location: School $t. to intersection with Hazelwood PI.

E. Project Description: Overflows occur on School St. This is a location where an
undersized outlet and pipes are causing severe storm drain overflows. Project
includes rerouting existing outlet pipe to a higher capacity system, replacing three
pipes on school St, replacing one pipe on Hazelwood Pl, and replacing the outlet
pipe under private property.

EX. D(li:;r)neter Imp. I?ilr?)meter PEacllrlzJall\I,:llh(aiT) Length (ft)

N/A 36 N/A 351

18 36 33 102

18 36 33 48

24 36 30 583

30 36 24 110

48 60 36 341
F. Project Cost. .o $939,200
G. CONINGENCY.....uiiiiiiiiiiiiii e e e et eaeeeeeeeeeeesesenencacnsnsseencnns $281,800

H. Total Preliminary CIP Cost... .. cccceecceceen e e ens $1,221,000

~Jion FEST Iy & 5N
p :

Priority N | Schaaf & Wheeler

Project: Priority: == High ccaPrivate A Qutfall CONSULTING CIVIL ENGINEERS
School St. ngh = Moderate == QOther CIP * Node 0 60 120 240
== Low — Existing Pipe ~ ==Stream — — e ot




APPENDIX D: PROJECT SHEETS

Project ID: C0O3 B. Project Name: Campolindo

Project Location: Campolindo Dr. between Corte Mateo and Campolindo Ct.

Priority: Moderate (Capacity)

mo o »

Project Description: Overflows caused by undersized pipes occur on Campolindo
Dr. Project includes replacing five pipes on Campolindo Dr.

Ex. D(lizri]r)neter Imp. I?il:t)meter PEgrlzjill\I/eaII((eirr]]t) Length (ft)

30 42 33 453

30 42 33 383

30 42 33 31

30 42 33 21

30 42 33 330
[T o (o] [=Yot J O 1) TR $749,000
G. Design ContiNgENCY......cuiiiiiiii it e e e et e eeeasseaaes 224

H. Total Preliminary CIP CoOst.......cuveiiiiiiiiiiiiiiiiiieeeiereeenceernenesnennens $973,700

—=oa Lasaee

Priority N | Schaaf & Wheeler

Project: Priority: ==High  ceaPrivate 4 Outfall CONSULTING CIVIL ENGINEERS
Campolindo Moderate ==Moderate — Existing Pipe ¢ Node 0 60 120 240
==|ow —Stream — — e ot

D.3

July, 2015




APPENDIX D: PROJECT SHEETS ’ July, 2015

Project ID: C04 B. Project Name: Devin

Project Location: Devin Dr. near intersection with Moraga Rd.

Priority: Moderate (Capacity)

mo o »

Project Description: Overflows caused by undersized pipes occur on Devin Dr.
Project includes replacing two pipes under private property on Devin Dr. and one
in the public right-of-way on Moraga Rd.

Ex. D(lizri]r)neter Imp. I?ilr?)meter PEgrlzjill\lleaII?irr]]t) Length (ft)
24 36 30 249
24 36 30 311
24 36 30 90
[T o (o] [=Yot J O 1) TR $351,000
G. Design CoNtiNGENCY......c.iiuiiiiiiiiiiiiiiciiciictieee e eeeeee e e e eneseeeeannan _$105,300
H. Total Preliminary CIP CoOst.......cuveiiiiiiiiiiiiiiiiiieeeiereeenceernenesnennens $456,300

70

7" “, pip S|
i & 3 Priority N | Schaaf & Wheeler
Project: Priority: ==High ce= Private A Outfall CONSULTING CIVIL ENGINEERS
Devin Moderate = Moderate  — ExistingPipe ¢ Node 0 60 120 240
= Low = Stream — — e ot

D.4



APPENDIX D: PROJECT SHEETS ’ July, 2015

Project ID: C05 B. Project Name: Camino Ricardo 1

Project Location: On Private Property Between Camino Ricardo & Woodside Dr.

Priority: Moderate (Capacity)

mo o »

Project Description: Overflows occur behind houses located along Camino
Ricardo and Woodside Dr. Project includes replacing one pipe crossing Camino
Ricardo and installing five new pipes along Camino Ricardo to move part of the
system to public right-of-way.

EX. D(li:;r)neter Imp. I?ilr?)meter PEacllrlzJall\I,:llh(aiT) Length (ft)

N/A 24 N/A 51

N/A 24 N/A 109

N/A 24 N/A 420

N/A 24 N/A 470

N/A 24 N/A 318

N/A 24 N/A 491

18 36 33 43
(S o (o] [=Yot l O 1) PPN $707,300
G. Design ContiNgENCY......cuiiiiiiii it e e e et e eeeasseaaes $212,200
H.

Total Preliminary CIP Cost......c.ciiiiiiiiiiiiiirrceeree e e e $919,500

S

Priority Schaaf & Wheeler

Project: Pl’iOl'ityi == High ce= Private 4 Outfall CONSULTING CIVIL ENGINEERS
CaminoRicardo1 Moderate =Moderate ~ — Existing Pipe ¢ Node z < 0 60 120 240
== Low = Stream — — c ot

D.5



APPENDIX D: PROJECT SHEETS ’ July, 2015

Project ID: C06 B. Project Name: Alta Mesa

Project Location: On Moraga Rd. South of Corner with Alta Mesa

Priority: Moderate (Capacity)

mo o »

Project Description: Significant storm drain overflows adjacent to Moraga Rd.
occur where two steep pipes join into one relatively flat, undersized pipe. Project
includes replacing one pipe under Moraga Rd. and four pipes that run under
private property.

EX. D(li?]r)neter Imp. I?ilr?)meter PEacllrlzJall\I,:llh(aiT) Length (ft)

36 48 30 337

36 48 30 81

36 48 30 237

36 48 30 462

36 48 30 99
[T o (<] [=Yot J O 1) S PR $833,800
G. Design ContiNgENCY......ccuviuiiuiiniieiiieieneineeireneresenesencsensensneensnes _$250,100
H.

Total Preliminary CIP Cost......c.ceiiiiiiiiiiiiccr et ecee e $1,083,900

S

5o o Priority N | Schaaf & Wheeler
Project: Priority: == High cc: Private 4 Outfall CONSULTING CIVIL ENGINEERS
Alta Mesa Moderate =Moderate ~ — Existing Pipe ¢ Node 0 60 120 240
== [ ow w— Stream — — e ot




APPENDIX D: PROJECT SHEETS July, 2015

Project ID: CO7 B. Project Name: Hazelwood

Project Location: Hazelwood PI. near intersection with School St.

Priority: Moderate (Capacity)

mo o »

Project Description: Overfloes caused by undersized pipes occur on Hazelwood PI.
This project is adjacent to the School St. High Priority Project. Project includes
replacing two pipes on Hazelwood PI.

Ex. D(lizri]r)neter Imp. I?il:t)meter PEgrlzjill\I/eaII((eirr]]t) Length (ft)
18 48 48 38
24 54 48 383
[T o (o] [=Yot J O 1) TR $335,900
G. Design CoNtiNGENCY......c.iiuiiiiiiiiiiiiiiciiciictieee e eeeeee e e e eneseeeeannan _$100,800
H. Total Preliminary CIP CoOst.......cuveiiiiiiiiiiiiiiiiiieeeiereeenceernenesnennens $436,700

oy Fa 72N 4

A .
5 o Priority N | Schaaf & Wheeler
ProjeCt‘ PI’IOI'Ity. == High ceaPrivate A Outfall CONSULTING CIVIL ENGINEERS
Hazelwood Moderate =Moderate == Other CIP e Node 0 60 120 240
== Low — Existing Pipe ~ ==Stream — — e ot




APPENDIX D: PROJECT SHEETS ’ July, 2015

Project ID: C0O8 B. Project Name: S$t. Andrews

. Project Location: Corner of St. Andrews Dr. and Augusta Dr.

Priority: Moderate (Capacity)

moQO >

Project Description: Overflows caused by undersized pipes occur on the corner of
St. Andrew's Dr. and Augusta Dr. Project includes replacing one pipe on Augusta
Dr. and three pipes on St. Andrews Dr.

Ex. D(lizri]r)neter Imp. I?ilr?)meter PEgrlzjill\lleaII?irr]]t) Length (ft)

24 42 36 51

30 36 24 237

30 42 33 542

36 42 24 192
[T o (o] [=Yot J O 1) TR $466,200
G. Design CoNtiNGENCY......c.iiuiiiiiiiiiiiiiiciiciictieee e eeeeee e e e eneseeeeannan _$139,900
H.

Total Prelimindry CIP Cost.......vuiuiiiiiiiiiiiiiiieiiicieeeeeceeeeneeeeneneeneanens $606,100

> ; 4 e .
5 o Priority N | Schaaf & Wheeler
PfO]ect. PI’IOI’Ity. == High ccaPrivate A Qutfall CONSULTING CIVIL ENGINEERS
St. Andrews Moderate =Moderate == Other CIP e Node 0 60 120 240
== Low — Existing Pipe ~ ==Stream — — e ot

D.8




APPENDIX D: PROJECT SHEETS ’ July, 2015

Project ID: C09 B. Project Name: Larch

Project Location: Larch Ave. Between Batix Dr. and Sparrow Ct.

Priority: Moderate (Capacity)

mo o »

Project Description: Overflows caused by undersized pipes occur on the Larch
Ave. between Batix Dr. and Wandel Dr. Project includes replacing seven pipes
along Larch Ave.

Ex. D(lizri]r)neter Imp. I?il:t)meter PEgrlzjill\I/eaII((eirr]]t) Length (ft)

18 36 33 172

18 36 33 100

18 36 33 59

18 36 33 124

24 36 30 579

24 36 30 113

24 36 30 175
[T o (<] [=Yot J O 1) T PR $713,000
G. Design ContiNgeNCY........ccuuiiiniiiiniiiiiiiiiiiiiiiict et _$213,900

H. Total Preliminary CIP CoOst.......cuveiiiiiiiiiiiiiiiiiieeeiereeenceernenesnennens $926,900

=

5 o Priority N | Schaaf & Wheeler
Project: Priority: = High ce= Private 4 Outfall CONSULTING CIVIL ENGINEERS
Larch Moderate = Moderate  — ExistingPipe ¢ Node 0 60 120 240
== low = Stream — — c ot

D.9




APPENDIX D: PROJECT SHEETS

July, 2015

A. ProjectID: C10 B. Project Name: Thune

C. Project Location: Thune Ave. Between Larch Ave. and Dickenson Dr.

D. Priority: Moderate (Capacity)

E. Project Description: Overflows caused by undersized pipes occur on Thune Ave.
Project includes replacing one pipe on Thune Ave. and moving one pipe on
private property to public right-of way.

Ex. Diameter | Imp. Diameter Equivalent
(in) (in) Parallel (in) | -€n9th (1)
24 36 36 598
N/A 36 N/A 356
[T o (<] [=Yot J O 1) S PR $478,500
G. Design ContiNgENCY......cuiiiiiiii it e e e et e eeeasseaaes $143,600

..,J«\m, I

Project: Priority: = High
Thune Moderate = Moderate
== [ ow

H. Total Preliminary CIP Cost......................

......................................... $622,100

N | Schaaf & Wheeler

cc: Private A Outfall CONSULTING CIVIL ENGINEERS
— Existing Pipe ¢ Node 0 60 120 240
w— Stream — — e ot




APPENDIX D: PROJECT SHEETS ’ July, 2015

A. ProjectID: C11-C19 B. Project Name:

C. Project Location:

E. Project Description: Minor overflows from Low Priority projects are shown in the
figure below. See pages A.12 — A.14 for individual project descriptions.

Project: C11 - Rheem
Cost: $149,000

Project: C13 - Scolfield | B8 Droiect: C12 - Harold
Cost: $116,000 : V¥ iy S ot $146,000 e

Project: C15 - Camino Ricardo 2
Cost: $184,000

Project: C14 -Fernwood
Cost: $200,000 |

Project: C16 - Golf Course
Cost: $124,000

= Project: C18 - Wandel

Cost: $537,000

Project: C17 - Augusta
Cost: $180,000

Project: C19 - Deerfield
Cost: $396,000

Priority: Exiaity N | Schaaf & Wheeler

== High ccaPrivate —Stream CONSULTING CIVIL ENGINEERS
Low =—Moderate === Other CIP A Outfall 0 700 1400 2800
=Low — Existing Pipe » Node Feet

D.11



APPENDIX D: PROJECT SHEETS

A. ProjectID: C11

B. Project Name: Rheem

C. Project Location: Rheem Bivd. Between Harold Dr. and Scofield Dr.

July, 2015

E. Project Description: Minor overflows on Rheem Blvd. caused by undersized pipes
crossing Rheem Blvd. Project includes pipes located on private property.

Ex. D(liz;r)neter Imp. %l :)m eter I:I’Egrtg|\|/:l||?ir:1t) Length (ft)
18 24 18 1
18 24 18 63
18 24 18 =

F. Total Preliminary CIP CoOst......covieiiiiiiiiiiiiiiiieiiiineeenecrenecnrnsensnsenss

A. ProjectID: C12

C. Project Location: Adjacent to Corner of Harold Dr. and Rheem Blvd.

B. Project Name: Harold

$149,000

E. Project Description: Minor overflows on Rheem Blvd. caused by undersized pipes.

Project includes pipes located on private property.

Ex. Diameter | Imp. Diameter Equivalent
(in) (in) Parallel (in) | -€n9th (1)
21 30 24 124
21 30 24 62
F. Total Preliminary CIP Cost.....c.ciiiiiiiiiiiii e ccccreee e eeees

A. ProjectID: C13
C. Project Location: 214 Scofield Dr.

B. Project Name: Scofield

$146,000

E. Project Description: Minor overflows on Scofield Dr. caused by an undersized pipe

on Scofield Dr.

Ex. Diameter | Imp. Diameter Equivalent
(in) (in) Parallel (in) | -€"9th (1)
18 24 18 206
F. Total Preliminary CIP Cost......cccuieiiiieiiiiiiiiiiiriiiieiieeeeeeeceeeneeeensnnennns $116,000



APPENDIX D: PROJECT SHEETS July, 2015

A. ProjectID: C14 B. Project Name: Fernwood

C. Project Location: 821 Fernwood Dr.

E. Project Description: Minor flooding on Fernwood Dr. caused by an undersized
pipe on Fernwood Dr.

Ex. Diameter | Imp. Diameter Equivalent
(in) (in) parallel (ny | -€n9th ()
18 30 24 323
F. Total Preliminary CIP CoOSt.....cuvuiiiiniiiiiiiiiie e eeeeeeeneecaeeneennes $200,000

A. ProjectID: C15 B. Project Name: Camino Ricardo 2

C. Project Location: Corner of Moraga Way, Camino Ricardo, and St. Andrews

E. Project Description: Minor overflows on Camino Ricardo caused by an undersized
pipe flowing under Moraga Way.

Ex. Diameter | Imp. Diameter Equivalent
(in) (in) Parallel (in) | -€n9th (1)
48 54 30 159
F. Total Preliminary CIP CoOst.....c.cuuvuiiiiiiiiiiiieiiitiiieeneeeeeeenceernenesneeeens $184,000

A. ProjectID: C16 B. Project Name: Golf Course

C. Project Location: Behind 782 Augusta Dr.

E. Project Description: Minor overflows on golf course property caused by an
undersized pipe behind 782 Augusta Dr. Pipe is located on private property.

Ex. Diameter | Imp. Diameter Equivalent
(in) (in) Parallel (in) | -€"9th (1)
18 24 18 227

F. Total Preliminary CIP Cost

$124,000



APPENDIX D: PROJECT SHEETS July, 2015

A. ProjectID: C17 B. Project Name: Augusta

C. Project Location: On Golf Course Property near 651 Augusta Dr.

E. Project Description: Minor overflows on Golf Course property caused by an

undersized pipe traveling between 651 Augusta Dr. and the tennis courts. Pipe
flows on private property.

Ex. Diameter | Imp. Diameter Equivalent
(in) (in) parallel (ny | -€n9th ()
48 54 30 154
F. Total Preliminary CIP CoOSt.....cuvuiiiiniiiiiiiiiie e eeeeeeeneecaeeneennes $180,000

A. ProjectID: C18 B. Project Name: Wandel

C. Project Location: Between houses located on Wandel Dr. and Flueti Dr.

E. Project Description: Undersized pipes located on private property cause minor
overflows between houses.

Ex. D(li:;r)neter Imp. [()ilr?)meter Egrlgﬁ/;l%w) Length (ft)
30 36 24 89
30 36 24 116
30 36 24 217
34 36 18 334
F. Total Preliminary CIP CoOSt......ccciiiiiiiiiiiiiiiiieiiciee e et eeeeeaeanes $537,000

G. ProjectID: C19 H. Project Name: Deerfield

I. Project Location: Deerfield Dr. between Stonefield Pl. and Tharp Dr.

K. Project Description: Minor overflows on Deerfield Dr. caused by undersized pipes.

L.

Ex. D(li?]r)neter Imp. E(>il r?)m eter Eg::@'%% Length (ft)
24 42 36 245
36 42 24 51
36 42 24 249
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APPENDIX E: PROJECT SHEETS

July, 2015

A. Project ID: CCO1

B. Project Name: Moraga Creek at St Andrews Drive (MC3)

C. Project Location: St. Andrews Drive near Moraga Country Club Tennis Courts

E. Project Type: Culvert

F. Project Description: Creek flooding occurs at Moraga Country Club upstream of the
culvert under St Andrews Drive. Upsizing the existing arch culvert to convey the 100-year
flood flow and reduce creek flooding to below building pad elevations is

recommended.
Ex. Size Imp. Size Length (ft)
22’ x 8 Arch 22’ x 10’ Box 60
(O o (oY 1=Y o3 I T3 IR USRI $725,000
H. CONHNGENCY ...ttt ettt st s et e s ee e e s sae e s s ssa e s s saessssaeesssaaesssnassssnaennns $218.000
I. Total Preliminary CIP CoSt......o ettt ecccecerrereeeeeeeseee e snsaasseessssssssnnnnns $943,000

. . = Stream Priority Schaaf & Wheeler

Project: Priority: | —ExistingPipe = High © Node Consulting Civil Engineers
Moraga Creek at St Andrews Drive|  High RIS =l A 025 %0100
T e

E.1




APPENDIX E: PROJECT SHEETS July, 2015

A. Project ID: CC02 B. Project Name: South Moraga Cr. at Camino Pablo (SMC2)

C. Project Location: South Moraga Creek culvert under Camino Pablo

E. Project Description: Creek flooding occurs upstream of the culvert between Larch Ave.
and Sanders Ranch Rd. Upsizing the existing pipe culvert to convey 100-year flood flow is

recommended.
Ex. Size Imp. Size Length (ft)
78” Pipe 96” Pipe 120
[ o (o (=Yt @01 [P $267,000
G. CONNNGENCY ...ttt ettt e e s srae e s sra e e s e ae s s s aesessa e s s saesssaaesssnesnnnens _$80,000
$347,000

[ FO Vo) (o | I od (=110 011 Vo | g VK @4 | N @0 . U

. . =—Stream Priority A Outfall N | Schaaf & Wheeler
Project: Priority: | —Existing Pipe == High © Node Consulting Civil Engineers
South Moraga Cr. at Camino Pablo|  High =t o Moderete A 0 25 %100
T

E.2



APPENDIX E: PROJECT SHEETS July, 2015

A. Project ID: CC03

B. Project Name: Laguna Creek at Woodford (LC2)

C. Project Location: Laguna Creek culvert under Woodford Drive at Moraga Road

E. Project Description: Creek flooding occurs upstream of Woodford Dr. near Campolindo

High School. Upsizing the existing pipe culvert under Woodford Dr. to convey the 100-
year flood flow is recommended.

Ex. Size Imp. Size Length (ft)
42’ Pipe 84” Pipe 820
[ o (o [=Y ot @01 TSR $1,528,000
G. CONNNGENCY ...ttt cre e s eae e s ee e e s ra e s s saa e e s ssaesssaeessaasssssasanns _$458,000
H. Total Preliminary CIP CoOSt...... .. eeiiiiieieeecccceteeeeeeeecceereteeeeeeeeseeeesssssaseesesssssssnnnnns $1,986,000

2 h
Fede 2 il )/
=y |

) L —Steam  Priority A Outfall N | Schaaf & Wheeler

Pro_lect: Pnorlty: —Existing Pipe == High © Node Consulting Civil Engineers

Laguna Creek at Woodford High el el A 0 50 100 20
T I e

E.3



APPENDIX E: PROJECT SHEETS ’ July, 2015

A. Project ID: CC04 B. Project Name: Laguna Creek at Hacienda (LC5)
C. Project Location: Laguna Creek culvert at Hacienda de las Flores

E. ProjectType: Culvert

F. Project Description: Creek flooding occurs upstream of the culvert in the Hacienda de las
Flores development. Upsizing the existing pipe culvert to convey 100-year flood flow is
recommended. This project is currently being studied by WRECA and improvements
should be coordinated with the detailed study.

Ex. Size Imp. Size Length (ft)

96” Pipe 8 x 10’ Box 225
G. ProJECt COst ...ttt stre e e e s srae e e s s aae e s e s aa e e e s s araaeesnnnns $1,106,000
H. CONHNGENCY ....cuiiiiiitettecettccetee sttt e s s ne s s s sne e s s saaesssnnasennes _$332,000
I. Total Preliminary CIP COst.....uiiiiiiiii $1,438,000

s I

. i ) p ¥
) - =—Stream Priority 4 Outfall N | Schaaf & Wheeler
Project: Priority: | —Existing Pipe == High © Node Consulting Civil Engineers
Laguna Creek at Hacienda High mmOther CIPs == Moderate A 0 25 5 100
==Low —— Fcct

E.4



APPENDIX E: PROJECT SHEETS

July, 2015

. Project ID: CCO05

B. Project Name: Moraga Creek at vy Drive (MC1)

. Priority: Moderate

Project Type: Culvert

A

C. Project Location: Moraga Creek culvert under lvy Drive at Moraga Way
D

E

F

Project Description: Some creek flooding occurs upstream of lvy Drive. Upsizing the
existing arch culvert under Ivy Drive to convey 100-year flood flow is recommended. This
project lies on the border between Orinda and Moraga, and will require coordination

with the City of Orinda.

Ex. Size | 'MP- [(’iir?)meter Length (ft)
12.6’ x 8’ Arch 15’ x 9’ Box 46
(O o (o Y1-Y o3 J T3 IO USRI $354,000
[ R 001 3114 To 11 4 g VUSRI $106,000
I. Total Prelimindry CIP COSt.......ccciiriirniieiircienteneeeeeeeseeeeeeeseessseesssesssnessssesssessnnens $4460,000

Total Preliminary CIP Cost

Project:
Moraga Creek at lvy Drive

Priority:
Moderate

== Stream Priority A Outfall
— Existing Pipe == High © Node
== Other CIPs — Moderate

==low

Schaaf & Wheeler
Consulting Civil Engineers

0 30 60 120
et

E.5




APPENDIX E: PROJECT SHEETS ’ July, 2015

Project ID: CC06 B. Project Name: S$t. Mary’s Tributary at St. Mary’s Rd. (STM2)

Project Location: St. Mary’s Tributary culvert under St. Mary’s Road

Priority: Moderate

mon »

Project Description: Creek flooding occurs on the south side of St. Mary’s Road. Upsizing
the existing double barrel pipe culvert under St Mary’s Road to a larger box section to
convey 100-year flood flow is recommended.

Ex. Size Imp. Size Length (ft)
Two 48” Pipes 9’ x 5’ Box 75
[T o (o) [=Y ot @01 OO PRSPPI $216,000
G. CONNNGENCY ...ttt ettt e e s srae s s s aae e s s ae s s s aessssaesssaesssaassssaessnnens _$65,000
H. Total Preliminary CIP Cost ...t e e e e e e e e e e e e e $281,000

. o — Stream Pnorlty A Outfall N Schaaf @-’ Wheeler
Project: Priority: | —Existing Pipe s High © Node Consulting Civil Engineers
St. Mary's Trib at St. Mary's Road | Moderate |==C"herciPs = Moderate A 0 25 5 100
m—Low —— et

E.6




APPENDIX E: PROJECT SHEETS ’ July, 2015

Project ID: CC07 B. Project Name: Ivy Drive Tributary at Moraga Way (ID2)

Project Location: lvy Drive Tributary culvert under Moraga Way

Priority: Moderate

Project Type: Culvert
Project Description: Creek flooding occurs on the Ivy Drive Tributary upstream of Moraga

Way near residences. Upsizing the existing pipe culvert to convey 100-year flood flow into
Moraga Creek is recommended.

mmoo >

Ex. Size Imp. Size Length (ft)
66" Pipe 8 x 5.5’ Box 85
G. ProJECT COSt ...ttt ree e e e s ara e e s s aa e e e s s aaa e e s s saaa e e s s nnaaas $242,000
H. CONINGENCY ...ttt cserree e eseseee e s s s aae e e sesssae e s s s ssaaassssssaaesssssaaaesnn _$73.000
. Total Preliminary CIP CoOst.......ccoiereeeeerreeeeeeeeeeeeeseeesesesessesssssssssssssees $315,000
. i I 2T .

; . —Stream Priority 4 Outfall N | Schaaf & Wheeler
PI'Oject: Prio I'Ity: —Existing Pipe = High © Node Consulting Civil Engineers
Ivy Drive Tributary at Moraga Way | Moderate |==©"herciPs etk A 0 30 60 20
— T — e

E.7




APPENDIX E: PROJECT SHEETS

July, 2015

mmoo P

Project ID: CC08 B. Project Name: Corliss Drive Tributary at Corliss Drive (CD1)
Project Location: Corliss Drive Tributary culvert under Corliss Drive
Priority: Moderate
Project Type: Culvert
Project Description: Minor creek flooding occurs upstream of Corliss Drive near
Crossbrook Drive. Upsizing the existing pipe culvert to convey the 100-year flood flow is
recommended.

Ex. Size Imp. Size Length (ft)

68” Pipe 8 x 5’ Box 80

G.
H.
l

Project Cost

Total Preliminary CIP Cost

(00T o] 114 7o [=] 1 Lod VAPt

$206,000

562,000
$268,000

Ay

. . = Stream Priority 4 Outfall N | Schaaf & Wheeler

Project: Priority: | —Existing Pipe == High © Node Consulting Civil Engineers

Corliss Drive Trib at Corliss Drive | Moderate |==©therciPs o odcrete A 0 25 8100
T e

E.8




APPENDIX E: PROJECT SHEETS

July, 2015

Project ID: CC09 B. Project Name: Moraga Creek at Miramonte Drive (MC2)

Project Location: Moraga Creek culvert under Miramonte Drive at Moraga Way

Priority: Moderate

Project Type: Culvert

mmoo »

Ex. Size

Imp. Size

Length (ft)

15’ x 8.5" Arch

20'x 9’ Box

70

Project Description: Creek flooding occurs at Miramonte Drive. Upsizing the culvert under
Miramonte Drive to convey 100-year flood flow is recommended.

G. Project Cost
H. Contingency
I. Total Preliminary CIP Cost

Project: Priority:
Moraga Creek at Miramonte Drive | Moderate

—Stream Priority

A Outfall

— Existing Pipe == High © Node
= Other CIPs — Moderate
==low

Consulting Civil Engineers

120
Feet

E.9




APPENDIX E: PROJECT SHEETS

July, 2015

Project ID: CC10

B. Project Name: Ivy Drive Tributary at Ivy Drive (ID1)

Project Location: Ivy Drive Tributary culvert under vy Drive near Ramona Drive

mon »

Priority: Moderate

Project Description: Creek flooding occurs on Ivy Drive Tributary upstream of vy Drive,

between residences. Upsizing the culvert under lvy Drive is recommended. This project

lies on or near the border between Orinda and Moraga, and will require coordination
with the City of Orinda.

Ex. Size Imp. Size Length (ft)
Two 5.8 x3.75 | Two 6 x4.5
Arches Boxes 37

F. Project Cost
G. Contingency
H. Total Preliminary CIP Cost

; 5 ——Stream Priority A Outfall Schaaf & Wheeler
Project: Priority: | —ExistingPipe = High ® Node Consulting Civil Engineers
Ivy Drive Tributary at vy Drive High D . 0 25 % 0
I e

E.10




APPENDIX E: PROJECT SHEETS ’ July, 2015

Project ID: CC11 B. Project Name: Rheem Tributary at Hacienda (RT3)

Project Location: Rheem Tributary culvert under Rheem Boulevard to Laguna Creek

Priority: Moderate

Project Type: Culvert

Project Description: Creek flooding on Rheem Boulevard is caused by an undersized
culvert under Rheem Boulevard, connecting to Laguna Creek. Upsizing this culvert to
convey 100-year flood flow is recommended.

mmoo »

Ex. Size Imp. Size Length (ft)

54” Pipe 60” Pipe 1,830
G. ProJECE COSt ...ttt stre e s e s rrae e e s s aa e e s s s rnaa e e s s araaeessnnns $2,445,000
H. CONNNGENCY ... e e e e e e e e e e e e e e e e e e e e e e s e e e s e e e e e as $734,000
I.  Total Preliminary CIP CoOst........cooiiiieeeeetereeeeeeeeeeeeeeeeeeeeseesesessssssssssssees $3,179,000

s -

_ _ [—swam  pdoiy  aoual | N |Schaaf & Wheeler
Project: Priority: | —ExistingPipe  mmm High © Node Consulting Civil Engineers
Rheem Tributary at Hacienda Moderate | ™=OtherCiPs = I“_";:em‘e A 0_50 100 200
T

E.11



APPENDIX E: PROJECT SHEETS ’ July, 2015

Project ID: CC12 B. Project Name: Rheem Tributary at Scofield Drive (RT1)

Project Location: Rheem Tributary culvert under Scofield Drive

Priority: Moderate

Project Type: Culvert

Project Description: The Rheem Tributary culvert under Scofield Drive is filled with
sediment, and may be collapsed. Cleaning this culvert and assessing potential need for
replacement is recommended (Replacement CIP estimate provided below).

mmoo »

Ex. Size Length (ft)

60" Pipe 110
G. Cledning Project Cost..........uiiiiiiiiereeeeccceeeeecceecececsree e e sssneeeesssneesessssnnesssssnnneeens $25,000
H. CONIINGENCY ...ttt rre e e s rre e e s s s srae e s e s s sasaeesssssnaassssssaaesssnsssassssnnns _$8,000
I.  Total Preliminary CIP COSt......o o eeeieeeccccctereeeeeeeccceeerreeeeeeeess s nssasasessessssssnnnnes $33,000
B 1Y o] [o Tod=Y 4 1 1= o] A @0 R $161,000
K. Replacement CONHNGENCY ...ttt ree s ssre e e s seae e s srneeserneesans 548,000
L. Total Replacement CIP COSt......ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiininninnenneesesssssssssssssssssssssssens $209,000

. L ~——Stream Priority A Outfall N | Schaaf & Wheeler

Project: Priority: [ —ExistingPipe == High ® Node Consulting Civil Engineers
Rheem Tributary at Scofield Drive | Moderate | ==©herciPs - A 025 50100
— e

E.12
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A. ProjectID: CC13-19 B. Project Name: Various Projects

C. Project Location: Various Locations

E. Project Description: Low Priority culvert projects are shown in the figure below. See pages
E.13 - E.14 for individual project descriptions.

F. Low Priority Projects Cost..........iiiiiiiiiiireeteececccccirreeee e e cssscanneeeeeeeessssssnnnnns $1,754,000
G. CONHNGENCY ...uueeieiiiiiiccceeeteeteececcrereeee et e e ss s s srsareeeeeeeesssssssssssaessessssssnssnsssasaessssns $527.000
H. Total Preliminary Low Priority CIP COSt.........cueeiiiiiiiiiiiiireeiieeeecccrrnneeeeeeeeeecesnnnnne $2,281,000

Project: CC14 - Laguna Creek at
Campolindo (LC1)

Cost:  $679,000

"\ Project: CC18 - Rheem Trib. at
Harold Drive (RT2)

Cost:  $26,000

Project: CC16 - Las Trampas Creek
at St. Mary's Road (LTC2)

Cost:  $219,000

[Project: CC17 - St. Mary's Tributary
at Moraga Regional Trail (STM4)

~Cost:  $202,000

Project: CC13 - St. Mary's Tributary

at Moraga Rd (STM1) Project: CC15 - Las Trampas Creek

Cost:  $656,000 at Bollinger Canyon Rd (LTC3)

Cost:  $500,000

: 3% Low Priority = C—'-i"’“s N Schaaf & Wheeler

Culvert Projgcts: —Stream Consulting Civil Engineers
Low Priority — Existing Pipe 0 0125 025 05
A Outfall — s— \lles

E.13
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A.
C.

E.
F.

G.
H
[

A.

Project ID: CC13 B. Project Name: S$t. Mary’s Trib at Moraga Road (STM1)
Project Location: St. Mary’s Tributary culvert under Moraga Road
Project Type: Culvert

Project Description: Minor creek flooding occurs in Moraga Commons Park. Upsizing
the existing pipe culvert under Moraga Road is recommended.

Ex. Size Imp. Size Length (ft)
60” Pipe 84" Pipe 250
PrOJECT COSH....coiieeieeeee ettt srre e e s eee e e s s see e e e s saeeessssnnaeesssnnanaansnnns $505,000
e CONHNGENCY ..ttt eecerree e e e e sreeeeeetaae e e e e saseessssssaassesssssassssssssassnnnns $152,000
Total Prelimindary CIP COst.......ccccvviiiiiiiieieecceeeeecceeeececreeeeeesneeeeeessnneeesssnnsnsesssnnenes $657,000
Project ID: CC14 B. Project Name: Laguna Creek at Campolindo (LC1)

C. Project Location: Laguna Creek culvert under Campolindo Drive

F.

'_-I.O

A.

C.

E.
F.

'_.I.Q

Project Type: Culvert
Project Description: Minor creek flooding occurs upstream of Campolindo Drive near
residences. Upsizing this culvert to convey 100-year flood flow is recommended.

Ex. Size Imp. Size Length (ft)

48” Pipe 7' x 4 Box 260
[ (e Y1=Y o3 I T3 SN USRNSSR $522,000
CONNNGENCY ...ttt e s sree e e s s ee e e e s s ssaesesssssaeeesssssasasssssnasasnsnnns $157,000
Total Prelimindry CIP CoOst ...ttt ecrree e e sssreeeeessnneeesssnnaneenns $679,000

Project ID: CC15 B. Project Name: Las Trampas Creek at Bollinger Canyon (LTC3)

Project Location: Las Trampas Creek culvert under Bollinger Canyon Road

Project Type: Culvert

Project Description: Minor creek flooding occurs upstream of Bollinger Canyon Road.
Upsizing the culver to convey 100-year flood flow is recommended. This project lies on
the border between Orinda and Moraga, and will require coordination with the City of
Orinda.

Ex. Size Imp. Size Length (ft)
13’ x 5’ Arch 12’ x 10’ Box 70
PrOJECT COS.... it r e reree et e e e e s s s s s aanaa e e e eeesssssssnnnesaasasanssnnn $384,000
(00 4] 119 Te [=1 4 Lod VNPt $115,000
Total Preliminary CIP CoOSt......ccoccueeiieieeiieieciiireeeeeeeeesesrrereeeeesesssssssssssseseessssssssnns $499,000
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A.
C.

Tom

A.

C.

F.
G.
H

A.

Project ID: CC16 B. Project Name: Las Trampas Creek at St. Mary’s Road (LTC1)

Project Location: Las Trampas Creek culvert under Bollinger Canyon Road

Project Description: Minor creek flooding occurs upstream of Bollinger Canyon Road.
Upsizing the existing box culvert to convey the 100-year flood flow is recommended.

Ex. Size Imp. Size Length (ft)
4.5 x 2.67" Arch 5 x 3’ Box 80
ProJECT COSt ...ttt ettt srrree e s ree e e e s s aae e e e s snne e s s s s nae e e s s nnaaaessnnanas $168,000
R 0141 (] 47e =] 4oV AR RRRPURRRRRRRRt $50,000
Total Preliminary CIP COSt ........uuueiieeeiiiceiieeeeeeeceecceteeeeeeeeeeeeeensaasseeeeessssssssssssseses $218,000
Project ID: CC17 B. Project Name: S$t. Mary’s Tributary under Trail (STM4)

Project Location: S$t. Mary’s Tributary culvert under Lafayette/Moraga Regional Trail

Project Description: Creek flooding occurs between the trail and St. Mary’s Road.
Upsizing the culvert under the trail to convey the 100-year flood flow is recommended.

Ex. Size Imp. Size Length (ft)
72" Pipe 8 x 6’ Box 50
[ (e Y1=Y o3 l T3 ISR $155,000
CONHNGENCY .. sess e e s s s s s s s e e s s e s s s s s e s s s s s s s s e s s s s s s sesssssassssnasanns $47,000
. Total Prelimindry CIP CoOst........cuiiiiiiiieiiicieeeeeecieeeeeesiuneeeeesnneeessssneeessssssesesssssasaeans $202,000
Project ID: CC18 B. Project Name: Rheem Tributary at Harold Drive (RT2)

C. Project Location: Rheem Tributary culvert under Harold Drive at Scofield Drive

TQm

Project Description: The existing pipe culvert is more than 50% full of sediment. While no
creek flooding occurs currently, further sedimentation could cause creek flooding for
nearby residences. Cleaning the pipe to ensure its full capacity is available is
recommended.

Ex. Size Length (ft)
42’ Pipe 130
[ (e Y1=Y o3 I T3 IR RSP $20,000
e CONIINGENCY ... e e e e e e e e e e e e e e s e e e e e e e e e s e s e e e s e s e s e s e e s s e e e e e e esenanans $6,000
Total Preliminary CIP CoOSt........uiviiiieieeeiiieieeeeeciiiireeeeeeeeeceeenrereeeeeeessssssssssssssessssssns $26,000
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