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Figure 1 — Map of the City of Flagstaff
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SCOPE OF SERVICES

TASK 1 RESERCH

TASK 1.1 DOCUMENTS OF EXISTING
STRUCTURES/GIS

TASK1.2RESEARCH
RETENTION/DETENTIONOPTIONS

TASKT1.3FEMAFLOODPLAIN
INFORMATION

TASK1.4IDENTIFY DESIGN
REQUIREMENTS FOR FLAGSTAFF

TASKT1.5REVIEWEXISTING
PLANS/STUDIES

TASKT1.6 CREATEAPLANFORTHEFIELD
SITEINVESTIGATION

TASKZ2 FIELDSITE INVESTIGATION
TASKZ2.1T FIELDSITEVISIT
TASKZ2.2FIELD SITEASSESSMENT
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Figureé —Map of the Shadow Mountain Community and the Mt Elden Runoff



SCOPE OF SERVICES

TASK3 HYDROLOGIC ANALYSIS
TASK 3.1 WATERSHED DELINEATION

TASK3.2 DETERMINETIMEOF
CONCENTRATION

TASK 3.3 DETERMINE WATERSHED
ROUGHNESS COEFFICIENT

TASK3.4DETERMINE DESIGN STORM
INTENSITIES

TASK3.5DETERMINE NATURAL
RUNOFF

TASK3.6 ANALYZING EXISTING SUB-
BASIN STORAGE

Figure 6- Floodingat the cul-de-sacon E. Appalachian Rd(site of concern)



SCOPE OF SERVICES — |ze o =

TASKA4
HYDRAULIC
ANALYSIS OF
EXISTING
STRUCTURES
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Figure 7- Impact of 1% Frequency24 Hour Duration of runoff from Mt Elden on
Shadow Mountain



SCOPE OF SERVICES

TASKS ANALYSIS OF ALTERNATIVES

TASKS5.T DETERMINE CONSTRAINTSAND
CRITERIAOF DESIGN

TASK5.2DEVELOPALTERNATIVEDESIGNSTO
REDUCE RUNOFF

TASK5.3SELECTBESTALTERNATIVE

Inflow Hydrograph Bottom of Pond
Overflow Weir

=
O S

P Underdrain
(Optional)

TASK6 FINAL DESIGN

Figure 8 — Retention Basin Design
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Figure 9- Detention Basin Design Plan



SCOPE OF SERVICES

TASK7 CONSTRUCTION PLAN
TASK 7.1 EXISTING FLOODPLAIN MAP
TASK7.2DESIGNOFRUNOFFCONTROLSTRUCTURE SHEETS
TASK 7.3 GENERALPROJECT DETAILS
TASK7.4PROJECTNOTES ANDSPECIFICATONS

‘ TASK 8 CONSTRUCTION COST ESTIMATE

‘TASI—( S PROJECT IMPACTS EVALUATION

< =



SCOPE OF SERVICES

TASK 10 PROJECT DELIVERABLES TASK 11 PROJECT MANAGEMENT
TASK10.130% SUBMITTAL — Tasks 1-3.4 TASK 11.1 PROJECT MEETINGS
- 30% REPORT TASK 11.2 SCHEDULE MANAGEMENT
* 30% PRESENTATION TASK 11.3 RESOURCE MANAGEMENT
TASK 10.2 60% SUBMITTAL - Tasks3.5-5

« 60% REPORT
« 60% PRESENTATION

TASK10.390%SUBMITTAL - Tasks6-7

 90% REPORT
* 950% PRESENTATION
« S50% WEBSITE

TASK10.4 FINALSUBMITTAL - Tasks8-9

* FINALREPORT
* FINALPRESENTATION
 FINALWEBSITE




SCOPE OF SERVICES

EXCLUSIONS

GEOTECHNICAL SURVEY OF EXISTING PUBLIC

ENGINEERING ROADWAYS AND PRIVATE MEETINGS
* " PROPERTY




SCHEDULE

Task Mame | February 2023 March 2023 | April 2023 | May 2023
izlslslarlzalorlsnl 2 s [almnlualrlomlaslosl 1l alyslwlzlslolezloslonlnnlalalolizloslialarlzalorlanlsalalse l12]as]

TASK 1 RESEARCH

TASK 1.1 DOCTUMENT EXISTING STRUCTURES TOPOGRAPHY/GIS

STARTDATE:01/17/22

TASK 1.2 RESEARCH RETENTION/DETENTION OPTIONS

TASK 1.3 FEMA FLOODPLATN INFORMATION

END DATE: 05/09/22

TASK 14 IDENTIFY DESIGN REQUIREMENTS FOR CITY

MILESTONES: ¢

TASK 1.5 REVIEW EXISTING PLANS/STUDIES

TASK 1.6 CREATE A PLAN FOR THE FIELD SITE INVESTIGATION

TASK I FIELD SITE INVESTIGATION

Lr=" - S = ' L W0 T = B TN o L B

TASK 2.1 FIELD SITE VISIT
TASK 2.2 FIELD SITE VISIT ASSESSMENT
TASK 3 HYDROLOGIC ANALYSIS
TASK 3.1 WATERSHED DELINEATION
TASK 3.2 DETERMINING TIME OF CONCENTRATION
TASK 3.3 DETERMINING WATERSHED ROUGHNESS COEFFICIENT
TASK 3.4 DETERMINING DESIGN STORM INTENSITIES
TASK 3.5 DETERMING NATURAL RUNOFF
TASK 3.6 ANALYZING EXISTING SUB-BASIN STORAGE
TASK 4 HYDRAULIC ANALYSIS OF EXISTING STRUCTURES
TASK 5 ANALYSIS OF ALTERNATIVES
TASK 5.1 DETERMINE DESIGN CONSTRAINTS AND CRITERIA
TASK 5.2 DEVELOP ALTERNATIVE RUNOFF CONTROL DESIGNS
TASK 5.3 SELECT BEST ALTERNATIVE
TASK 6 FINAL DESIGN
TASK 7 CONSTRUCTION PLAN
TASK 7.1 EXISTING FLOODPLAIN MAP
TASK 7.2 DESIGN OF RUNOFF CONTROL STRUCTURES
TASK 7.3 GENERAL PROJECT DETAILS
TASK 7.4 PROJECT NOTES AND SPECIFICATIONS
TASK § CONSTRUCTION COST ESTIMATE
TASK 9 PROJECT IMPACTS
TASK 10 PROJECT DELIVERABLES
TASK 10.1 30% SUBMITTAL Comme 2/10
TASK 10.2 60% SUBMITTAL Yo 3/10
TASK 10.3 900 SUBMITTAL
TASK 10.4 FINAL SUBMITTAL p
TASK 11 PROJECT MANAGEMENT
TASK 11.1 PROJECT MEETINGS
TASK 11.2 SCHEDULE MANAGEMENT
TASK 11.3 RESOURCE MANAGEMENT
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Figure 10- Gantt Chart 10



Table 1 — Staffing Plan
TASK SENG (hrs)| ENG (hrs) | EIT(hrs) | INT (hrs) | TOTAL (hrs)
STA F F I N G P LA N 1.0 RESEARCH (Person-Total Hours) 1 13 15 14 43
1.1 DOCUMENTATION OF EXISTING STRUCTURES/TOPOGRAPHY/GIS 0 2 2 77 8
1.2 RESEARCH RETENTION/DETENTION OPTIONS 0 3 2 3 8
1.3 FEMA FLOODPLAIN INFORMATION 0 1 2 2 5
STAFFING PERSONNEL QUALIFICATIONS 1.4 IDENTIFY DESIGN REQUIREMENTS FOR THE CITY OF FLAGSTAFF 0 1 1 2 4
1.5 REVIEW EXISTING PLANS/STUDIES 0 5 8 5 16
1.6 CREATE A PLAN FOR THE FIELD SITE INVESTIGATION 1 1 0 0 2
* SENG-SENIORENGINEER >.0 FIELD SITE INVESTIGATION (Person-Total Hours) 1 4 4 2 i
o [\/\in_a\/ears Ofexperience 2.1 FIELD SITE VISIT 0 1 1 1 3
c 2.2 FIELD SITE VISIT ASSESSMENT 1 3 3 1 8
e PELicense =
3.0 HYDROLOGIC ANALYSIS (Person-Total Hours) 5 44 36 19 104
+ BS DegreefromABET 3.1 WATERSHED DELINEATION 0 T 2 T 4
Accredited University 3.2 DETERMINING TIME OF CONCENTRATION 0 15 10 5 30
3.3 DETERMINING WATERSHED ROUGHNESS COEFFICIENT 0 1 2 2 5
3.4 DETERMING DESIGN STORM INTENSITIES 0 2 2 1 5
* ENG-PROFESSIONAL 3.5 DETERMINING NATURAL RUNOFF 3 15 10 5 33
ENGINEER 3.6 ANALYZING EXISTING SUB-BASIN STORAGE 2 10 10 5 27
. PELi 5.0 ANALYSIS OF ALTERNATIVES (Person-Total Hours) 22 45 25 5 97
Icense 5.1 DETERMINE THE CONSTRAINTS AND CRITERIA OF THE DESIGN 2 10 10 5 27
e BSDegree fromABET 5.2 DEVELOP ALTERNATIVE DESIGNS TO REDUCE OR MANAGE RUNOFF 10 30 15 0 55
: : : 5.3 SELECT BEST ALTERNATIVE 10 5 0 0 15
Accredited UﬂIVEFSIt\/ 6.0 FINAL DESIGN (Person-Total Hours) 10 10 5 0 25
7.0 CONSTRUCTION PLAN (Person-Total Hours) 4 36 40 5 85
« EIT-ENGINEERIN TRAINING 7.1 EXISTING FLOODPLAIN MAP 0 5 5 5 15
« Passed Fundamentals 7.2 DESIGN OF RUNOFF CONTROL STRUCTURES SHEETS 2 15 10 0 27
7.4 PROJECT NOTES AND SPECIFICATIONS 1 8 15 0 24
* IntheProcessof 8.0 CONSTRUCTION COST ESTIMATE (Person-Total Hours) 10 5 0 0 15
Receiving/Has BS Degree 9.0 PROJECT IMPACTS EVALUATION (Person-Total Hours) 0 10 5 2 17
. 10.0 PROJECT DELIVERABLES (Person-Total Hours) ) 55 55 15 133
fro_m AB_EFACCFEd'tEd 10.1 30% SUBMITTAL 2 10 10 5 27
University 10.2 60% SUBMITTAL 2 10 10 5 27
10.3 90% SUBMITTAL 2 15 15 5 37
e INT-ENGINEERINGINTERN 10.4 FINAL SUBMITTAL ( | ) 2 20 20 0 42
. 11.0 PROJECT MANAGEMENT (Person-Total Hours 50 30 20 5 105
[ ]
Stuc_j\/lnglReleva.nt 11.1 PROJECT MEETINGS 20 20 20 5 65
Engineering Topicsatan 11.2 SCHEDULE MANAGEMENT 10 5 0 0 15
ABETAccredited 1 13 I_TESSTOAL;EICIZ\IEGI\I\ANAGEI\/\ENT 150 (5) 8 8 155
University 11.3.2: BUDGET 5 0 0 0 5
TOTAL PERSONNEL HOURS 94 237 195 67 593
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COST OF ENGINEERING SERVICES

Table2 - Costof Engineering Services

1.0 Personnel Cost | Classification |Hours| Rate, S/Hr Cost
SENG 94 200 18,800
ENG 237 137 32,469
EIT 195 90 17,550
INT 67 25 1,675
Total Personnel Cost 70,494
2.0 TravelCost Location Miles |Rate, S/Mile Cost
Flagstaff O 0.40 O
Total Travel Cost 0
3.0Supply Cost Supply Days |Rate, $/Day Cost
ComputerLab | 100 200 20,000
Total Cost of Supplies 20,000

4.0 Total Cost of Engineering Services 590,494
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Figure11 - MtElden
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