for Air Quality Monitoring
in Ohio

[
|||”H|| Digital Data Telemetry

More reliable, less expensive, easier
to manage and faster than Telemetry
using analog dial-up systems.

Chris Galilei, Ohio EPA, Division of Air Pollution Control.
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..|HH| DISCLAIMER:

Content is provided for Information
purposes only and not intended to
represent or endorse any product or
service.
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-|||\H| Air Quality Monitoring &
Telemetry in Ohio

100 continuous and automated air quality

monitoring sites in Ohio.

Telemetry used was the Plain Old Telephone

Services (POTS) analog lines at all sites.

-- System ok for polling sites once daily.

-- but, expensive to use for increased polling and
reporting to support near real-time web reports,
Ozone Mapping, Air Quality Index and
Forecasting.

Was there a better Alternatives for Ohio?

Yes, and we needed to do it in a cost effective way if

we want to get data to our customers in a timely
manner when useful.
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.||” ”
‘ TELEMTRY FOR DUMMIES e me

Telemetry is a means for moving something from one
point to another.

Past popular equipment, analog land phone lines
and analog modems for moving air data.

New Alternatives to the above: leased lines, cable
modems, Ethernet/LAN, Satellite & Cellular.

Current Telemetry for air quality data collection and
reporting in Ohio is Hybrid: Digital cellular 97%,
analog phone lines 2%, Ethernet 1%.

Current telemetry parts: analog modems, digital
cellular modems, terminal servers, Ethernet direct.

5 Env mental Protection Agency  — - .
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Possible Digital-Cellular Issues

Can our data acquisition system poll using IP
addresses instead of phone numbers?

Which data communication devices can be
used with our data loggers?

Does the remote system stay connected?
Stayalive ping feature for Ravens

What type of interface cables are needed?
Does it save money and improve performance?
|s the remote equipment secure?
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'l
|”H| Telemetry Upgrade Solution: Digital Cellular

After evaluating available technologies and
services, Ohio purchased and implemented:

100 Cellular Modem Devices @ $475 each at remote
sites

Data-Packet-Service -- with UNLIMITED bandwidth /
site / month @ $10 / month allowing us to Poll for air
data over the Internet from anywhere at anytime.

Eliminates per-call and toll charges per connection.

Uses static public IP addresses over the internet...
just substitute IP Addresses w/port #s for phone
numbers.

5 Env mental Protection Agency  — - .
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Digital Modem STUFF

Airlink Raven

Has imbedded OS and operates similar to
analog modems using “AT” command set.

Setup with a public and static |IP address
Establishes connection via IP Socket.
Enables remote polling over internet.

Enables remote terminal session over
iInternet using link-to-logger or hyper-
terminal session.
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Features

*High speed data transfer rate

*Full duplex transceiver

*Low power consumption

*IDEN - Nextel

CDMA IXRTT - VZW, SPCS, Alltel

*GPRS, EDGE — Cingular, Dobson
*Environmental operating range —30 to +75 C
*LEDs show status of modem operation

*Serial port for mobile data applications

*Over the air programmable firmware upgrades
*On-board ARM processor - ALEOS

Class I Division II certified (Gas & Oil Industry)

Raven

12 VD

Serial Pont mr::'-:-"" ';‘."

Applications
Utilities
*Telemetry/SCADA
*Fire/EMS/Police
*Workforce Automation
*ATM/POS

*Router Back-up

- ntal Protection
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Security

Ways to secure Ravens using static and public
|IP addresses.

Use “Friendly IP” list for Raven
Use Raven to Raven polling scenario

Only acknowledge approved IP addresses or
subnets

Getting Through Agency IT Firewalls
<> Port usage for polling (use 9887 and
9881 to maintain compatibility with
ESC/Agilaire)
Do the Ravens stay connected (KeepAlive)?
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Benefits Review

Cost Savings.

Faster.

More Reliable.

Unlimited bandwidth allows for greater access.
More bandwidth available than current system?
Multiple concurrent connections (polling and
link-to-logger types)

Allow data verification and system diagnostics

from anywhere with a PC and internet
connection.
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)
“” Air Quality Data Systems

How to Configure EDAS-Ambient and
ATX systems.

Remote Telemetry Equipment Access
and Maintenance.

How to configure Raven cellular
wireless modems.

Cables.

Logger Tweaking

Abstract
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.'I”H” EDAS-Ambient Configuration:
Polling using Ethernet (1/3).

-

Edit Site Information

Logger Id : |1A. ~| 5ite Name: |
Site Enabled : 3 Logger Type : |3332 = Time Zone : (g5

IP Address/Host:  [167.20.31.104:9887 Ethemet X
Long Site Hame : |LIHA

Percent Yalidity Digital Settings
Baze Average : |1 o0 OR Mon-Cal Digital Inputs [~

Extended Average : |?5 Debounce Digital Inputz [

Digital Input / Output Settings

(8 Dig In Horm Open (8 Dig Out Horm Open
("' Dig In Horm Closed ("' Dig Out Horm Clozed

Input Label : |

Output Label : |

Delete LCancel




Polling using Raven Modem (2/3).

- I ]
Edit Site Information

Logger Id : 1A vl Site Name : | Baud Rate : 19200 -
Site Enabled : x Logger Type - |agig = Time Zone : (g5

Phone Number : |1 67.20.31.104/9887
Long Site Hame : ||_||..||.,at

||”H||| EDAS-Ambient Configuration:

Percent ¥alidity Digital Settings
Basze Average : 100 0OR Mon-Cal Digital Inputs [~

Extended Average : |75 Debounce Digital Inputz [

Digital Input / Output Settings

(8 DigIn Morm Open (8 Dig Out Norm Dpen
(") Dig In Morm Closed (") Dig Dut Horm Clozed

Input Label : |

Output Label : |

Delete ol LCancel




.H”H” EDAS-Ambient Configuration:
Polling using Raven Modem (3/3).

Company Hame & Address : Data Directory :

- - |E:‘\F‘mgram Files\E-DAS Ambienthy
|Envlmnmental Systems Corporation
ACHA

|2I]I] Tech Center Drive ~ Program Files

|Knuxville, TH 37912 & E-DAS Ambient
| ] DigitallnstrumentDrivers

Comm Port Setup

Comm 02 = Enabled Max Modem Speed

Comm 03 = 19200 ~
. Comm 04
Communications Comm 05
Retries : [p3 =l Comm 06 Modem
’—ﬂ Comm 07
Comm 08
Seconds past minute Comm 09
to poll : =] Comm 10
P ’E | Comm 11
Comm 12 ﬂ

standard

Master Time :

" Computer
* Logger
" Dizabled




Type:

K. Factar:

Drefinition:

ATX Config Changes (1 of 3)

Conduit Properties.

Iv Enabled?

oM~
B0
COM10,15200

2 [mle) x| (ko |
@ Fau:lllt_l,l o

-

== COMMI 12
&P LM3

== COMM10D
&P LMB

== COMM11_12
&P LM0

== COMM1Z_96
& LM10

== COMM13D
& LM11

== COMM14D
& LM12

== COMMZ_12
&P LM1

== COMM3_96
&P LM2

== COMMED
&P LM3

== COMMED

&= L4
== COMMTD W

| 2006-05-25 13:40:15




"IIHH ATX Config Changes (2 of 3)

Local Command Properties

i =0 Jalm@ x| ko

[STD | |
v Enabled? [pee Faciity .

Low Speed: [19200 —m= COMMI_12

=P LM3

High Speed: [{a200 = COkK 10D
=P LM3

= COMMI1_12
=7 LMO

== COMMI12_9E
=7 LM10

= COrMI13D
=P L1171

= COrMMT 4D
=7 LM12

—== COMMZ_12
=7 L1

—-== COMM3I_96
=7 LM2

= COMMED
=P L3

= COMMED
=P L4

—-== COMMTD
=7 LME

—-== COMMED
=7 LME

= COrM D

=P LMY

: 2006-09-25 13:42:36

D efinition: atz0=0




'H“”” ATX Config Changes (3 of 3)

Remote Modem Properties

Phane: |072.007. 089,207 9987 @ -;ﬂl@ ﬂ ﬂﬂ:

v Enabled? | &= LM2 N
== COMMED
& LM3
== COMMED
High Speed: 19200 = L4
= COMM7D
&P LM5
== COMMED
& LME
—mm COMMAD
& LM7
- 0
-.5" 5T_THEODOS
Be 502
- (B

+ 5 G_T_CRAIG
- OC
+ 5" TRaMSOHIO
¢ 0D
+ 5 MAYFIELD
&= OE
+ =" DISTRICT
| = &P OF v

| 20065-09-25 13:36:33

Low Speed: [19200

Redial Froperties

Atternpts: |3 Delay Interval: — {gs




Connect

Raven Setup — Info Page

% . @

Refrezh

R efrezh All

& -

winte  Reset

= >
Load Sawve Copy Clear

Auto Refresh:

Dizabled w

GROUPS | MODEM DATA PRINTABLE VIEW

COMMOM
Misc

Seral

TCP

upp

DNE
Dynamic IP
PPP /Ethemet
PassThru
SMTP

oOther

Low Power

AT
*NETPHOME

*DEWICEID

Mame

Phone Mumber

Cevice ID

Modern EIDYIMEL

Modermn Type

ALEDS Software Wersion
ALESS Hardware Wersion
Boot Wersion

Modern Software Wersion
Modern Hardware Wersion

MECI Yersion

Yalue

0x01011FesD1ACASRG
00150000207 25S

Fawven IDEM

MIRZOOSOZBOS Apr 17 2006

OZ070700000100000000000000000000

2.0.1

R3C. 00,02

Motorola, iDEM - MS-PDEY-BER-LTL_PIN

=}

Y oulaa

122 5. Front 5t. rn-us 'D-H 43215 :
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Raven Setup — Status Page

GROUPS | MODEM DATA PRINTABLE VIEW

COMMON
Misc

Saral

TCP

uprp

DMNS
Dynamic IP
PPP/Ethemet
PassThru
SMTP
Other

Low Power

AT

*#METIP
+WwPHEI
*MNETSTATE
FNETCHAN
*NETRSSI
ENET P
+CCID

*MNETERR

FPOWERMODE

Mame

Metwark IP

iEM Public Metwark IP
Metwark State

Channel

RSSI (dBrm)

Current Metwork Cperator
SIM ID

Metwark Error Rate

Serial Sent

Serial Received

Host Mode

PinPoint Low Power Mode State
Mumber of Systern Resets
IP Reject Count

IP Packet Sent (Host)

IP Packet Recw [Host]

IP Packet Sent (Metwaork]
IP Packet Recw [Metwaork]
% CPU Time

% CPU Interrupt

% CPU Tirme Busy

value

10,236,323
167.20,29,159
MNetwork Ready

u]

-53

MEXTEL, 21601
oo0e1623797531
a9

&

u]

AT

122 5. Front 5t. rn-us 'D-H 43215 :
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Raven Setup — Common Miscellaneous Page

Refrezsh

Connect

[2]

Refrezh Al

& -

winte  Feset

= =

Load Save

Copy

*

Clear

Auto Refresh:

Dizabled

GROUPS | MODEM DATA PRINTABLE VIEW

COMMOMN
Misc

Seral

TCP

uDPp

DMS
Dynamic IP
PPP/Ethernet
PassThru
SMTPE

Other

Low Power

AT

*LATE

CPRG

*HETPHOME

*DPORT

FMETUID

ENETP W

FNETALLO W ZEROIP

*HOSTRAP

S52

S52

S532

Nane

Crate and Time

Enable Suer-tha-Air Pragraming
Phone Mumber

Davice Port

Metwark User ID

Metwork Passward

Allow Last Byte of net IP = Zero
Fequsest PAP

Destination Address
Destination Port

Default Dial Cade

Yalue Mew Walue

02/23/2006 12:36:52 |

1 I
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Raven Setup — Common Serial Page

GROUPS | MODEM D PRINTABLE VIEW

COMMON
Misc

Seral

TCP

uDpP

DMS
Dynamic IP
PPP/Ethemet
PassThru
SMTPR

Other

Lowvr Power
Friends

AT

Q

B

ENUMTOIP

Mame

Configure Serial Port
Serial Part Flow Cantral
[rata Forwarding Timeout
Data Forwarding Character
Command Echo

AT Werbose Mode

DTR Made

TR Made

Azsert DSR

Azsert DCD

Enable ©TS to Indicate Metwork Coverage
Guiet Mode

Call Progrezs Result Made

Conwvert 12 digit Murnber to IP

Yalue

New Yalue

19z00,8M1 |

2

1

KB 8 0 B O L

122 5. Front 5t. urn-us OH 63215
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'l
||“”H Raven Setup — Common TCP Page
" arouns|

AT MNanme Value Mew Walue

50 |TCP Auto Answer 1 | =1

57 TCP Connect Tirmeout 20 |
COMMOMN
Misc TP Idle Tirmeout

Seral

TP TCP Idle Timeout Secs

urp

DS TCP Cannect Respanse Delay

Dynanmic IP
PPP/Ethernet Telnet Echa Made
PassThrua
SMTPR

Other

Lowvr Powrer

Enable EMQ on TCP Connect




Raven Setup — Common UDP Page

COMMOMN
Misc

Seral

TCP

upp

DMNS
Dynamic IP
PPP/Ethermet
PassThru
SMTP

oOther

Low Power

AT
ML

522

SE3

HOR

*UDPLAST

AP

Name Yalue HNew ¥Value

Startup Mode Default oo

L] 1]

UDP Auto Answer 2

UCP Idle Timeout

UDP Auto Answer Response

UDP Connect Last

Allow Any IP

Allow All UDP

L L e L e

Cial UDP Always

UDFP Serial Delay




|
I”H Raven Setup — Common DNS Page

AT Nanme Value New Yalue

*OMS1 Modern DMS Server 1 170,206, 225.21 |

*ONS2 Modern DMNS Server 2 |170.206.225.22 |

COMMON
Misc *DMEUSER Use alternate DHS 0.0.0.0 |

Seral

TCP *ODNSUPDATE DNS Updates u] |

upp

DHNS
Dynamic IP
PPP /Ethermet
PassThru
SMTP
Other

Lowr Powrer




Il”“ Raven Setup — Common Dynamic Page

GROUPS | MODEM PRINTABLE VIEW

AT Name Yalue New ¥Yalue

FODEMMAME Modern Marme 0150000207255 |

*D O MATH Dornain |
COMMON

Misc FIPMANAGER L IF Manager Server 1 (IP Adrs)
Saral

TCP *IPMGRUPDATEL |IPMServerl Update (Minutes] |0

upp

DME H*IPMGREEYL IPMServerl Key ke chk bk ohok

Dynamic IP
PPP /Ethermet HIPMAMASER 2 IPF Manager Server 2 [IP Adrs)
PassThru
SMTP *IPMSRUPDATEZ IPMServer? Update (Minutes) [0

Other

Low Power *IPMGRKEYZ IPMServerz Kay ke ok ckesk kb

122 5. Front 5t. urn-us OH 43215
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Raven Setup — PPP / Ethernet Page
PINTABLE VIEW

AT

Mane Yalue New Yalue

COMMOM
MisC

Seral

TCP

upp

DMNE
Dynamic IP
PPP /Ethemet
PassThru
SMTP

other

Lowr Powrer

*HOSTPRIVMODE

*HOSTPRIVIP

*HOSTRPEERIP

FHOSTHETMASHK

*IDEMUDPFYWD

*IDEMTCPRWD

Uze Private IP

Host Private IP

Modern Laocal IP

Host netwark mask

iDEM UDP Part Forwarding

iDEM TCP Port Forwarding

0 |

=l

0.0,0.10 |

192.162.12.21 |

0.0,0.0 |

0 |

0 |

[&

Foulsas
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Il”“ Raven Setup — Common Passthru Page

GROUPS | MODEM DATA PRINTABLE VIEW

AT Name Value New Valua

#PTINIT Fassthrough Init String |

*pPTREFRESH Paszsthrough Init Refresh [(Minutes) S5 |
COMMOMN

Misc *RESETPERICD Maoderm Reset Period (Hours) 1 |

Seral

TCP *CEH1 Passthrough Echo n] |

uprp

DS
Dynamic IP
PPP /Ethermet
PassThru
ESMTP
Other

Lows Powrer




|
I”H Raven Setup — Common SMTP Page
PRNTARLE VI

AT Name Yalue New Yalue

SMTP Server |

PERTEDD IP Address

COMMOMN #SMTPER oM |CF2M ermail |
Misc address

Serdal User MNarme
*
TCP SETPUSER § | o coonal |

upp

DHNS *SMTEE W

Dynamic IP

PPP /Ethemet SMTE

PassThru *¥SMTPSUBR] Message
SMTP Subject

Other

Lows Powrer

Password

[aptional) pgonrn2glIRRp4AZWV C Al D1 CW2IOWEIgQSgGEpAasyIESd = |

Foulsas
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II”H Raven Setup — common Other Page

GROUPS | MODEM v PRINTABLE VIEW

AT Name Value New Yalue

HIPPING Keepalive Ping Time &0 |

*IPPINGADDR Keepalive Ping Address 156.63,195.2
COMMOM

Misc *MECIUPDADDR Status Update Address Fis]

Saral

TP *MSCIUPDPERIOD | Status Update Period [(Seconds) u]

up

DNS *TRORT AT Telnet Part
Dynamic IP
PPP /Ethemet FTELMETTIMECUT AT Telnet Part Tirmeout (Minutes)
PassThru
SMTP CAE Cizable AT Escape
Other

Lowr Powrer

*OATZ Ciszable ATZ Reset

*SHNTR Enable tirme update

*ESNTRPADDR SHTP Server Addressz

FHET W D QS Metwark Cannection Wait

*SMMPPORT SMMP Port

FSHMPSECLWL SMMP Security Level|

*SMMPTRAPDEST SMMP Trap Destination IP

*OBGIMITSTR Module Initialization String

'h-:. _: E : F...'E-::_'- .-:- l-
'o % _' ntarl Pr clion A

122 5. Front 5t. urn-bus OH 43215
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|
I”H Raven Setup — Common Low Power Page

AT Manie Value MNew Value

Waltage Level Low Power Enable (1 Wolt] 0O |

Low Power Mode Delay [(Minutes] u} |
COMMOMN

Misc DTR Low Power Enahle u] |

Seral

TCP

urp

DS
Dynamic IP
PPP /Ethermet
PassThru
SHMTP
Other

Low Power

e




'l .
|”H Raven Setup — Common Friends Page
PRINTABLE VIEW

AT HMame Value New Walue

FM |Friends Mode u] | ﬂ

FO | Friends List IPO 72.6.40,52 |
COMMODMN
Misc F1 |Friends List IP1 |156.63.195.255

Seral

TCP F2Z |Friends List IP2 |65.76.75.193

up

DHS F2 |Friends List IP2 &£5.60.134,252

Dynamic IP
PPP/Ethemet F4 |Friends List IP4 |0,
PassThru
SMTE FS |Friends List IPS

Other

Lowvr Powrer

F& |Friendsz List IPE

F? |Friends List IP7

FS |Friends List IPS

F2 |Friends List IP9

122 5. Front St. Columbus OH 43215 (5614) 644-3020
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II .
|”H Raven Setup — Logging Page

AT MName Value Mew WYalue

*OBEGPPPLWL  |PPP Logging Dretail 1 |

FORBGIPLWL IP Logging Detail u} |
COMMOMN
Misc *ORGCOMLYL | COM Port Lagging Detail [0 |

Seral

TCP

uDp

DS

Dynamic IP
PPP/Ethemet
PassThru
SMTP

Other

Low Power




'l
I”H Raven Setup — Telemetry Page

AT Name Yalue MNew ¥Value

RKEY |Radio Keying Enabled ] |

MYTYP |Modbus Variable Typa u] |

COMMODMN
Misc Modbus Wariable Offset |

Serial
TGP Modbus Wariable Length

up
DNS Modbusz wMask [(hex]

Dynamic IP
PPP /Ethemet
PassThru
SMTP

other

Low Power

IP List Dial




II .
I”H Raven Setup — Address List Page

AT Name Value New Value %

Decimal[0xHex]=... addresz Entry |

Address Entry |
COMMOM

Misc Address Entry

Seral

Tp Address Entry

upp

DS Aaddresz Entry
Dynamic IP
PPP/Ethemet address Entry
PassThru
SMTP Address Entry
Other

Low Pouwrer Addresz Entry

Addresz Entry

addresz Entry

Address Entry

Addresz Entry

Addresz Entry

Aaddresz Entry

address Entry

Address Entry

Addresz Entry

Addresz Entry

122 5. Front 5t. urn-us OH 43215
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'l
I”H Raven Setup — ?7?? Page
PRINTABLE VIEW

AT MName Yalue

ID=11 001500002807 855

ID=2&4 ICEM
COMMOMN
MisC

Seral ID=283 |1Z6

TCP

UDP ID=254 |464

DS
Dynamic IP
PPP/Ethermnmet ID=1121 |ZCFzUUelychb2ugnll+3lkw==

PassThru
p— ID=1122 |[ZCFzUlUelycbZuglll+3lkw==

Other
Lowvr Powrer

ID=265 DD LOW DTR: HIGH DSR: LoW CTS: HIGH RTS: HIGH

ID=11z0 O

Ib=11232 0.0.0.0

Foulsas

(614) &44-3020




.

SITE: Raven modem with:

logger model  port

modem only

Vv-' Ch

Using Terminal Server with:

Logger model port
00 modem
rs232
Modem
DO 1

A

Connector

9M/25M Rave
5M/9F Digi1-SP
M/ Raven

» -

L]
/ ‘ PC to Raven

F PC to Digi1-SP
gth

Connection
T_Server/Logger
_Server/Logger
Server/Logger
er/Logge




Here's a suggestion that can improve the reliab
oggers using Raven modems that requires a s

men g Nis 10“1‘ tup Chang
" q*(,'i,, pollutant dz
-

) . b & " . *
* N\ ore making 5 you should poll your logger(s) for ¢

or missed dz a, then do a col and then reconfig he logger.
|
suggestion is to change log ings in setup for a
d: Yes | |

L]




O hio Telem etry Upgrades for A utom ated S ystem s that C ollect and Report A ir Q uality D ata
A bstract:

It became expensive for the O hio EPA and O hio Local A ir A gencies to operate telem etry system s
for collecting and reporting air quality data from rem ote air pollution m onitoring sites in O hio to
varied and increasing number of custom ers. T he O hio netw ork of com plicated continuous air
quality m onitors has grown considerably since the end of the lastcentury, and the dem and for

m easuring, collecting and reporting m ore air quality data sooner, and more frequently for a
growing num ber of data custom ers, has also increased dram atically.

T he air sampling and data processing equipment and services invo lved in generating data used to
demonstrate w hether an area meets a NA A QS or to support enforcement or perm it regulations is
expensive. Usually, C apitol expenses are involved in just starting up a new am bient monitoring
site. It was never inexpensive to collect data m easured at these air m onitoring sites for the
aforementioned reasons and report them on a "monthly" basis in the past. Presently, however,
we also report air qua lity data measured in O hio to additional custom ers on an "hourly" update
basis. M ore Environm ental m onitoring for public access & com m unity tracking issues

(EM PACT) inform ing the public aboutnear real-time air pollutant conditions at ground-level has
pushed the infrastructure supporting the ambient air m onitoring work in O hio to its efficiency
and budgetary lim its (EM PA CT examples: air quality indexes, ozone and particulate mapping,
forecasting, O zone action days etc.).

W e needed to determ ine and dem onstrate that there is a better, less expensive more reliable and
faster way to facilitate the autom atic collection and reporting ofair quality data from the field on
an hourly basis to supportnewer public awareness (EM PACT) issues. In a shorttime, we would
find that we can upgrade and im prove the original telem etry system used to collect and report air
quality data from the field.. H ybrid technology including a system using digital modem s and
data-packet services through cellular system s and the Internet is possible in place of analog

m odems and dial-up phone lines. Site data logger access via the Internet also sim plifies and
perm its better m eans of remote on-line diagnostics for m onitoring specialists, from anyw here.

A fterresearch, testing, purchasing im plem entation and tweaking occurred, our new telemetry
system now operates at higher data transfer rates and the O hio EPA pays only $13.00 (total) per
m onth per site for service on each activated digitalcellular m odem, each having "an unlim ited
bandw idth.” In contrast, D APC used to pay $30 to $60 per m onth per analog phone line,
varying toll charges and working w ith nine different phone com panies to telem eter data at
slower baud rates. W e can now poll and report data from 100 automated continuous gaseous
and particulate air quality m onitoring sites in less than five m inutes. In addition, the O hio EP A
now needs only process one invoice per m onth for all 100 digitalcellular m odems used.. M any
other benefits exist for having m ade the telemetry upgrade and current estim ates indicate that the
O hio EPA now spends approxim ately $135,000 less a year for telemetering air quality data.

A technicaldiscussion of elem ents involved in the telem etry Upgrade and transition is
forthcom in g.

C hris G alilei, Environmental M anager, O hio EP A
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