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Purpose:

Improve stormwater
management

Implement low
impact developments
(LID)

Slowing, filtering, and
infiltrating
stormwater

Introduction

Clients:

Adam Bringhurst: NAU
Civil & Environmental
Engineering
Department

Erin McAnally-Trejo:
NAU Sustainability
Department

Background:

Stormwater
management often
focuses on moving
water as quickly as
possible

Negatively impacts
groundwater and
downstream
ecosystems



Key:

. Road

I Academic Building
B Student Housing
I Dining

I Parking Lots

Dupont Ave

Location:
North
Campus

#88

%“ #17 #19)#20

#10
Knoles Dr

#27

#37 —San Francisco St N

#96A

RainRoots
Consulting

0 1 2 4

{ SCALE: 1"= 4 mi FigUTe 1 - North CampUS Map




Knoles Dr

McConnell Dr

X/f San Francisco St

Location:
Central
Campus

E A Figure 2 - Central Campus Map



Key:
m— Roads
W Parking Lot
mmm Academic Building
msm Student Housing

I Dining

Pine Knoll Dr

P62

RainRoots
Consulting N

Location:
South Campus

Figure 3 - South Campus Map



Project Scope

Task 1: Preliminary Laboratory Research & Task2; Site Investigation Plan:

Organization:

Task 2.1 : Create Field Assessment Form
Task 2.2 : Geolocate Areas of Interest

Task 1.1: Laboratory Preparation
Task 1.2: Laboratory Testing Organization

Figure 4 : MapltFast App [1]



Project Scope

Task 3: Creating the Location Inventory:

Watershed Delineation by Hand Digitizing
Task 3.1: Field Assessment

Task 3.2: Field Results Analysis

Task 3.3: Watershed Analysis
Task 3.2.1 : Delineate Watershed
Task 3.2.2 : Find Storm Event Flow

Figure 5: Example of Watershed
Delineation [2]



Project Scope

Task 4: Stormwater Quality Analysis:

Task 4.1 : Sampling: Roof; parking lot, field, and
road runoff.
Task 4.2 : Laboratory Work
Task 4.2.1 : Coliform: HACH Method 8074
Task 4.2.2 : Biochemical Oxygen Demand,
BODS5: USGS Method
Task 4.2.3 : Chemical Oxygen Demand, COD:

Figure 6: Storm Water
Method 410.3 from the EPA Sampling 3]

Task4.24 : pH: ASTM D1293-12
Task 4.2.5 : Fats, Oils, & Grease, FOG: ASTM
D7575



Project Scope

Task 5: Identify Locations for LID
Implementation:

Task 6: Design:
Task 6.1 : Hydraulic Analysis
Task 6.1.1 : Existing
Task 6.1.2 : Proposed
Task 6.2: Plan Set Design

Figure 7: Example Bioswale
Design [4]



Project Scope

Task 7: Project Impacts: Task 8: Deliverables:
Task 7.1: Regulatory Impacts Task 8.1:30% Submittal
Task 7.2: Health & Environment Task 8.2: 60% Submittal
Impacts Task 8.3:90% Submittal
Task 7.3: Economic Impacts Task 8.4 : Final Submittal
Task 7.4: Societal Impacts

Bearable

A Sustainability
.
. y
.
.

Viable

Figure 8: Triple Bottom
Line [5]



Project Scope

Task 9: Project Management:
Task 9.1: Schedule Management & 2 - -
Resource Management | e
Task 9.2 : Meetings

Project Exclusions:

e Soil sampling

e Survey of Large Fields or Large
Recreation Areas

e Analysis of Constructed LIDs Figure 9: Example of Large
Stormwater Quality Analysis to Recreation Area [6]

ADEQ Standards




Task Name

Qtr 4, 2025

Qtr 1, 2026
Jan

Feb

Qtr 2, 2026
Apr

May

Task 1: Preliminary Laboratory Research & Organization
Task 1.1: Laboratory Research

Task 1.2: Laboratory Testing Organization
Task 2: Site Investigation Plan

Task 2.1: Create Field Assessment Form
Task 2.2: Geolocate Areas of Interest
Task 3: Creating the L ion | Y
Task 3.1: Field Assessment

Task 3.2: Field Results Analysis

Task 3.3: Watershed Analysis

Task 3.2.1: Delineate Watershed

Task 3.2.2: Find Storm Event Flow

Task 4: Stor Quality Analysi:

Task 4.1: Sampling

Task 4.2: Laboratory Work

Task 4.2.1: BODS

Task 4.2.2: Coliform

Task 4.2.3: COD

Task 4.2.4: pH

Task 4.2.5: FOG

Task 5: Identify Locations for LID Implementation
Task 6: Design

Task 6.1: Hydraulic Analysis

Task 6.1.1: Existing

Task 6.1.2: Proposed

Task 6.2: Plan Set Design

Task 7: Project Impacts

Task 7.1: Regulatory

Task 7.2: Health & Environment

Task 7.3: Economic

Task 7.4: Societal Impacts

Task 8: Deliverables

Task 8.1: 30% Submittal

Task 8.2: 60% Submittal

Task 8.3: 90% Submittal

Task 8.4: Final Submittal

Task 9: Project Management

Task 9.1: Schedule Management & Resource Management
Task 9.2: Meetings

Sep
I
=S

Schedule:
Start Date: 09/01/2025
Finish Date: 05/08/2026

Total Workdays: 178 days




Project Staf:

Project Positions :
Senior Engineer (SENG):

e (ivil Professional Engineer (PE)
e 5-10 years experience
Engineer in Training (EITY:
e Bachelor’s degree in
civil/environmental engineering
e Passed Fundamentals of

Engineering (FE)
Lab Technician (LT):
e 1-2years of laboratory
experience

Stormwater Technician (SWTY:
e Prior experience in stormwater
data collection & analysis

Rate

ing and Billing

Employee |Billing Rate
SENG $136/hr

EIT $84/hr

LT $69/hr

SWT $69/hr

Table 1: Staff Billing Rates
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Project Sta

fing Hours

Tasks Senior Engineer |Lab Technician| Stormwater Technician EIT
Task 1: Preliminary Labortory Reseach & Organization 4 24 10 8
Task 2: Site Investigation Plan 4 0 8 4
Task 3: Creating the Location Inventory 6 0 92 70
Task 4: Stormwater Quality Analysis 10 51 14 4
Task 5: Identify Locations for LID Implementation 8 4 8 4
Task 6: Design 24 14 4 25
Task 7: Project Impacts 6 4 0 8
Task 8: Deliverables 38 23 8 54
Task 9: Project Management 50 33 30 25
Total Hours 150 153 174 202
679

Table 2: Staffing
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Total Cost for
Engineering
Services

Table 3: Engineering Cost of Services

Classification

Subsection Quantity |Rate Unit Cost

SENG 150 hours |$136 $/hr $20,460

EIT 202 hours |$84 $/hr $16,887
1.0 Personnel

LT 153 hours |$69 $/hr $10,569

SWT 174 hours |$69 $/hr $12,020
Subtotal $59,936

Software 10 days  |{$100 $/day $1,000
5.0 Resources Lab Work 5 days $100 $/day  |$500

$500/LS

Lab Supplies |1 LS $500
Subtotal $2,000
Total $61,936
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Questions?
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