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MS4 Basics



What is an MS47?

Municipal Separate Storm Sewer Systems

Describes the infrastructure used to convey stormwater

MS4 operators (towns, cities, etc) required to:

« Obtain National Pollutant Discharge Elimination System

(NPDES) permits, and

Develop a stormwater management program (SWMPs)

Two types of MS4s

Phase | - medium to large municipalities

Phase Il - small municipalites, counties, and non-traditional
communities (military installations, universities, etc)

Rogers County is a Phase || MS4
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Minimum Control
Measures (MCM)

MCMs refer to the individual
components of a Stormwater
Management Program

When implemented together, are
expected to reduce pollutants
discharged to the receiving streams
to the Maximum Extent Practicable

(MEP).

Outfall inspections are only one part
of a SWMP

MCM 1.
Public
Education &
Outreach

MCM 6:
Housekeeping

Stormwater
Management

Program
(SWMP)

MCM b: Post
Construction

MCM 4:
Construction

MCM 2:
Public
Participation

MCM 3: Illicit |
Discharges &
Outfalls




MCM 3: Illicit Discharges and Outfalls

« |llicit Discharge: “.. any discharge to an MS4 that is not composed entirely of stormwater...” — EFA

« Operator required to develop, implement, and enforce an illicit discharge detection and
elimination program. This includes:

« A regulatory prohibition on non-stormwater discharges into the MS4
« A plan to detect and address non-stormwater discharges

- A map showing the location of all outfalls



Outfall Inspections



Dry Weather Field
Screening

« Perform assessment during periods
of dry weather

« Lessthan 0.1" of rainfall in previous
12 hours

« Easier to identify illicit discharges

« Visual inspections and simple water
quality tests




What To Look For

- Flow presence, amount, color, & components Source: Center for Wafershed Protection, 2005,

« Staining

« Cloudiness in water
« Excessive sediment
« Foam

« Sanitary waste

« (Odors present
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ESRI Field Maps

< Maps MS4 County Rogers - Field Inspection Map

3:19PM Mon Jul 8

GPS accuracy 120.8 ft + 30 ft required

| © MS4 Locations
36.287178°N 95.794369°W

Nearest Address
9121 N 161st E Ave

Last Inspected

06/22

Transition to Digital

Priority

No

Conduct Inspection

« 1Pads with ESRI apps installed

- Advantages:

 Instant integration of inspections with data

« Maps provide situational awareness

« Multiple layers to enrich the data

« Feature-linked photos and inspections _2"5;

Inspector Inspection Date

| mpearson meshek £ Monday, July 8, 2024

{ ® 319PM
{
 Facility Name Comments

| 061

=
. Outfall Photo

=
~ IS Outfall Inspection AU

. Outfall Type *
Open Channel

Additional Details

Monitoring?* | Submerged? | ‘ Scouring? *
Nos £ | Present?* | Yes
Heavy. Moderate  Trickling Dry e Yes | Yes

AL | AL

No




M Mon Jul 8 3 ves 9 w7 75% @m)

ESRI Field Maps

GPS accuracy 167 ft - 30 ft required

« All-in-one mobile app to capture data in @ MsaLocations
the ﬁe[d 36.287178°N 95.794369°W
Update Point ,:
« Collect features, attributes, & photos _
. o _ (O] @
« Available in i0S and Android Take Photo ttach

«  "Map-centric’

« Location can be provided with
commercial-grade GPS units or using

. , Outfall Type
the device's internal GPS

Open Channel
« Procedure:

1. GIS person creates web map in the

office
Material

2. Mobile worker opens it in Field Maps

Earthen
3. Mobile worker can work offline or

connected Side Road

4. Sync throughout or at end of day




ESRI Surveyl123

Smart forms using the XLSForm standard
Available in i0S and Android
"Form-centric’

Sophisticated workflows

Conditional logic
Auto-calculations

Default values

«  Much more ...
Procedure:

1. GIS person creates survey form in the
office

2. Mobile worker opens it in Survey123 (or
embedded in Field Maps)

3. Mobile worker can work offline or
connected

4. Sync throughout or at end of day

4 Field Maps 3:19PM Mon Jul 8

X MS4 - County Rogers

Outfall Inspection Form

- D spect

Inspector nspection Date
mpearson_meshek =

©)

Facility Name - Comments
061

Outfall Photo

o

-~ : - Outfall Inspection

Outfall Type *

Pipe Open Channel

v Additional Details

Depth Monitoring? * | Submerged?
*

Moderate  Trickling Dry No =

Odor
Present? *

Scouring? *




Measure
= | =
Unit

Inventory & Assessment Area

Area

46.75 mi®

Perimeter

« Rogers County District #2 27.48 mi

Rogers|County

- Approx. 45 miZarea
« 2205 outfalls S




MS4 County Rogers - Field Inspection iviap NI -

GPS accuracy 436.6 ft 30 ft required

MS4 Locations X _
@ 26.287311°N 95.794383°W 14.8 mi

Outfall Type
Pipe

, g | Outfall Creation
e = W (Field Maps)

Side Road

West « Add new or edit existing outfall

Diameter

« Fill out basic information
- Take photo

Height 7 ‘ * Link to the Survey123 form can be embedded in the map

Location Description | « Some fields can be auto calculated by the GIS using Arcade

 Nearest Address - from a parcel layer

Nearest Address !
9121 N 161st E Ave ! - Last Inspected - from the related Inspection table

Last Inspected

var index = @

if (cnt »@
Descripflon 5 19 for (var f in intersecting
var addressDist = number(Distance(f,$feature, "feet”

var address_n = f.FULL_ADDRESS
for(var 1 = 8; i <1; i++
emptyDict.features|index =
‘attributes’:
‘address’: address_n

‘distance a': addressDist



Outfall Inspection
(Survey123)

« Conduct Inspection link opens up Survey123

« Automatically transfer key info from the outfall
layer

* Inspector

« Inspection Date and Time

« Qutfall ID

- Conditional logic - fields change based on Outfall
Type

« Mandatory fields require user selection to submit

Field Maps 8:53AM Tue Jul 9

[ Inspector

‘ mpearson_meshek

| Facility Name
063

Outfall Photo

» I

~ I
Outfall Type *
Pipe

| ¥ Open Channel Information

Open

Channel

Shape
Rect
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ded
Trian
gular
Trap
701
dal
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r

MS4 - County Rogers

Outfall Inspection Form

Inspection Date

=]
@

Comments

(fo)7 =]

Outfall Inspection
Additional Details

Outfall Inspection

® Open Channel

Open

Channel

Material
Conc
rete
Pave
d
(Asp
halt)
Earth
en
Ston
e
Othe
i

Additional Details

4o F100% =

T

N

i |

Open Channel
Condition

Good

Fair

Poor
Crumbling
Eroding

~ B Outfall Inspection

Outfall Type *
® Pipe
+ Pipe Information
Pipe
Shape
Roun
d
Arch
Oval
Rect
angu
lar

Othe
=

Open Channel

Pipe

Material
Conc
rete
Corr
ugat
ed
Meta
|
Clay
Tile
Plasti
c
Othe
r

Additional Details

Pipe Condition
Good

Fair
Poor

Crumbling

Outfall Inspection Form

» I Outfall Inspection
v Additional Details

Depth Flow *

Heavy Moderat Trickling  Dry
e

Materials Present
Rip Rap

Excessive
Sediment

Foam

Sanitary Waste
Orange Staining
Sheen: Bacterial
Sheen: Petroleum
Floatables

Algae

Excessive
Vegetation

Other

Construction Nearby? *

Yes

No

Monitori | Submerg
ng?* ed?*
Yes Yes
No No

Drainage Class
Light Industrial

Low Density
Residential

Heavy Commercial

High Density
Residential

Other

Outfall Test Pass or Fail *

Pass.

Fail

Odor Scouring
Present? 2
*

Yes

Yes
No

No




Back In the Office
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Rogers County

All this work is done within Rogers
County's ArcGIS Online (AGO)
organization. ArcGIS Online is a web-

based GIS platform where you can

create,'store, and use maps, apps, and GIS Applications
data. It's an affordable option for small

communities that may not want to

maintain their own server infrastructure.

=1 Rogers County
{ Editor

Rogers County

Dashboard

Dashboard Webh Experience

MS4 Locations and Inspections ... MS4 Locations and Inspections ...
// Edithome page




MS4 Locations and Inspections Editing Application = Locations Inspections

M54 Locations

OutfallType

@ Open Channel
@® e

9 Other

Base Data

Counties

D

< | undefined

| Inspection D

| 285
Inspection Date: 8/17/2023

ation ID: 008 1D
Inspection I0: 326
Inspection Date: &/27/2024 | el ‘

Inspector

| Josh060123

Inspection Date

| [ 6r27/2024 ‘

| (D 03:38:00PM ‘

Comments

Photos

Outfall
Inspection
Editor

« ESRI Experience Builder app

« Review and edit data in

office

 Edit Outfalls and Inspections

« Certain key fields remain

non-editable (to protect data
integrity)



Outfall
= |nspection
Dashboard

« ESRI ArcGIS Dashboard
app

== MS4 Locations and Inspections Dashboard i

M54 Locations List M54 Location Details

Location ID: 015
Inspection ID: 26
Inspection Date: 6/15/2022

Photos

M54 Inspection Details

Maxar, Microsaft | Esr Community Maps Contributors, Texas Parks & Wi  OpenStresthlag, Microsoft, Esr, Tomlam, Garmin, 5... Powered by Esi

« Reporting and visualization

MS4 Summary Information

M54 Locations by Type M54 Locations By Priority M54 Locations by Condition .
Attributes # Locations °
Atributes [leer on dala
Outfall Type Open Channel
Inspection ID 26
D 015
Location ID 015
Material Earthen
Inspector mpearson_meshek
Side Road Nerth East ° +
# Inspections Inspection Date 6/15/2022 u
Diameter
Comments
Width 3 2 3
Outfall Type Open Channel
Height
Structure Shape Rounded

« Inspection data + photos

« Charts




Advanced
Dashboard
Functions

« Extend dashboard functionality with
Arcade

« Arcade is ESRI's lightweight scripting
language

« Calculate things on the fly without
alterating the underlying data

Expression Test

Lad gl |t

var used = {};

var distinctlist = [];

var counter = 9;

var crime = "";

var crimelist = "";

var intersectPrecinct = Intersects(FeatureSetByName(%datas
~ for(var f in intersectPrecinct) {
- if (haskKey(used, f.ucrdesc)==false) {

used[f.ucrdesc]=1;

- } else {
used[f.ucrdesc] += 1

¥
}

var counterl2 = @
var list = []

2+ for (var k in used) {

1 k




== MS4 Locations and Inspections Dashboard

i Advanced

M54 Locations List MS4 Location Details

@ Location [D: 001
Last Inspected: 8/17/2023 a S O a r
@ Location 1D: 002
Last Inspected: 8/17/2023
L}
@ Location 1D: 003
Last Inspected: 8/17/2023 u n C I O n S
Location ID: 004 Advanced formatting
@ Last Inspected: 8/17/2023
@ Location |D: 005 1 var cur_date = How() Exal I l le 1
Last Inspected: 8/17/2023 2 var last_insp date = $datapoint.LastInspectionDate
Location (D: 006 3 var date diff = DateDiff(cur_date,last insp date, 'days")
@ Last Inspected: 8/17/2023 a4 var alert = IIf(date_diff » 365, "#F48B853', '')
@ Lo « How to know which outfalls
Last Inspected: 8/17/2023 6 return {
Location D: 008 7 textColor: "', ' ) _
ocation E
@ Last Inspected: 8/17/2023 Please select an M54 Location from the MS4 Locations 8 backgr‘ound(olor:lalert, haven t been InSpeCted N
@ I —— List to see structure details. 12 SEEBP:FGPEC’;DP: ’ r?
i selectionColor: .
Last | d: 8/17/2023
S 11 selectionTextColor: '", over a year
@ Location |D: 010 12 // attributes: {
Last Inspected: 8/17/2023 13 // attributel: *°
g b 1a | // steributez: « Use Arcade to color code
Last Inspected: 8/17/2023 1% Iy }

the list.

« Code is dynamic, so it
keeps up with the date.




Edit data expression

Mame | Grab Most Recent Ins... Refresh interval (min) | O

Advanced > oo

1 // Grab Recent Inspection
2 // Rogers County Locations
D a S h b O a rd 3 /{ Rogers County Inspections
4
5 var my_portal = Portal{"https://www.arcgis.com/");
. 6
Fu n Ct I 0 nS 7 function Memorize(fs) {
3 var temp_dict = {
9 fields: Schema(fs)['fields'],
18 geometryType: "',
Xal I I e 11 features:[]
12 1
13
14 for({var £ in fs) {
15 var attrs = {}
T 16
«  Show outfall condition N for (var ater i £ 0
i iti 18 attrs[attr] = IIf(TypeOf(f[attr]) == 'Date’, Number(f[attr]), f[attr])
based on most recent MS4 Locations by Condition » ,
. . 28
Inspection - Push(
22 temp_dict['features'],
23 {attributes: attrs}
24 )
25
26 }
27
gocd ;2 return FeatureSet(Text(temp_dict))
169 (77%) P
31 // Step 1: get Inspections as a FeatureSet
32 var Inspections = Memorize(FeatureSetByPortalltem(
33 my_portal,
34 "A7A7e0afldaRdehcBhe223cfad77R4FA" .




Looking Ahead



Outfall Condition By Year

Inventory Results

« Full inventory (225 outfalls) in 2022 200
+ 20% reinspected every year thereafter -
- Goal is to inspect every outfall at least
100
once every 9 years
o0 — ]
| H m
2022 2023 2024
® No Data 11
B Eroding 1 0 0
W Poor 1 0
Fair 35

m Good 171 43 30



Looking ahead

« Rogers County New GIS Department

« The transfer of the Map and Database will allow
the county to:

« Continue with QOutfall inspections without having to

change current procedures (Continuity)

« The county will not have to resort back to the
traditional method of pen and paper inspections




Continuing Maintenance and
Further Growth

« Goal set forth by ODEQ is to reinspect 20% of the
outfalls a year

 In the coming years, we hope to achieve up to 50%
a year

« Add new outfalls as the County population
continues to expand and new subdivisions are
constructed in the county's urbanized area
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