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MARYLAND DEPARTMENT OF TRANSPORTATION 
MARYLAND AVIATION ADMINISTRATION 

OFFICE OF ENGINEERING AND CONSTRUCTION MANAGEMENT 

AIRPORT CONSTRUCTION PROJECT CHECKLIST 
DIVISION OF FACILITIES DESIGN 

MAA Project No.: 

Project Title: 

FAA Funding? Yes No FAA Project No.: 

Instructions: All projects designed for the Maryland Aviation Administration, 
Office of Engineering and Construction Management will be performed in accordance 
with this checklist. The checklist should be completed as design progresses, and must be 
included with each submission of design documents. In general, any item on the 
following checklist which is checked " N I P  (not available or not applicable) should 
include a short explanation of action taken 

Items on the checklist are to be completed by the Engineer, except as noted 
otherwise. Where checklist items call for approval, coordination, or notification 
of other agencies, including those outside of MAA, documentation shall be made 
by the Engineer in writing. If information is not transmitted in a timely manner, 
the Engineer should send a follow-up request. If no response is received, the 
Engineer should document such non-response and notify the MAA project 
manager. 

Any changes in project scope, design andlor construction costs, or schedule 
resulting from design reviews or other causes must be approved by the Manager, 
Design Services in writing before design work may proceed. There will be no 
exceptions. 

For Federally-funded projects, the FAA Project Checklist (see Schedule B) must 
also be completed. 

Yes No N/A 

- - - 1. Has the Planning Division Checklist been received? Have all items noted in this 
checklist been addressed and coordinated with the Office of Planning & 
Environmental Services, and will they have any impact on design? Can design 
proceed? 

- - - 2. Have airport property plats and descriptions been reviewed? If the proposed 
project is not on MAA property, has the project been coordinated with the MAA 
Division of Real Estate? 



Yes No N/A 

- - -  3. Have past engineer's reports involving the project area andlor scope been 
reviewed? List reports reviewed. 

- - -  4. Have record plans from the project area been reviewed? List project plans 
reviewed: 

- - - 5. Does the project area include wetlands or other environmentally sensitive areas 
that need to be addressed? Have environmental issues been properly coordinated 
with the Office of Planning and Environmental Services? 

- - - 6. Has any required environmental documentation been coordinated with and 
approved by the Office of Planning & Environmental Services? Have necessary 
approvals been received? Can project proceed if approvals are not received? 

- - -  7. If required, have appropriate mitigation measures been included in the design? 

- - -  8. If required, has an FAR Part 77 obstruction survey been conducted? Have possible 
impacts on the project schedule been evaluated? 

- - -  9. Does the design call for obstructions to be removed or lighted? Have removal 
andlor lighting decisions been coordinated with the Office of Planning & 
Environmental Services and Office of Engineering and Construction Management? 

- - -  10. If required, has an FAA Form 7460- 1, "Notice of Proposed Construction or 
Alteration," been completed, submitted, and approved? Has a companion permit 
application for MAA Board of Airport Zoning Appeals (BAZA) been completed, 
submitted, and approved? 

- - -  1 1. Have FAR Part 77 and Part 139 obstructions been identified? Have the 
disposition of all obstructions been coordinated and resolved with MAA Office of 
Engineering and Construction Management and FAA-WADO? 

- - -  12. Has an erosion and sediment control and storm water management permit been 
received from MDE? 

Application date: 

- - - 13. Has a U.S. Army Corps of Engineers water quality permit been received? 



Yes No N/A 

- - 14. Have NPDES permit requirements and conditions been coordinated with OPE 
Environmental Services? Has an NPDES permit been applied for and received? 

Application date: 

- - 15. Have other required permits been received? List permits and application dates: 

- - 16. Has BG&E work been coordinated and finalized? 

BG&E representative: 

- - 17. Has Bell Atlantic work been coordinated and finalized? 

Bell Atlantic representative: 

- - 18. Has an application for frequency approval been submitted to FCC? 
Application date: 

- - 19. Have Anne Arundel County Department of Public Works approvals and permits 
been received for water and/or sewer hook-ups? 

20. Has work been coordinated with the following agencies? 

- - a. State Highway Administration? 

- - b. Mass Transit Administration? 

- - c. Amtrak and Maryland State Railroad Administration? 

- - d. FAA -- Air Traffic Control and Facilities? 

- - e. FAA - Washington Airports District Office? 

- - f. FAA - Eastern Region? 

- - g. Federal Inspection Services (FIS) Agencies? 

- - 2 1. Have surveying and mapping been completed? 

- - 22. Has the Pre-Design Meeting been held (at 30%) Design)? In certain cases a Pre- 
Pre-Design meeting will be required. OPE will provide direction. 

- - 23. Have the 30% Design plans, specifications, and construction cost estimate been 
received, distributed, and reviewed? The 30% submission was distributed to: 



Yes 

- - - 24. Has the Preliminary Engineer's Report including been completed, distributed, 
and reviewed (at the 30% Design stage)? Does the report include supporting 
calculations? The report was distributed to: 

- - 25. Have the 30% Design review comments been addressed and resolved? 

- - 26. Have the 60% Design plans, specifications, and construction cost estimate been 
received, distributed, and reviewed? The 60% submission was distributed to: 

- - 27. Have the 60% Design review comments been addressed and resolved? 

- - 28. Have the 100% Design plans, specifications, Engineers Report, and construction 
cost estimate been submitted for review and approval? Does the report include 
supporting calculations? The 100% submission was distributed to: 

- - 29. Has the project been approved by the State Fire Marshal? 

- - 30. Have the final plans, specifications, and construction cost estimate been 
submitted? 
Submission date: 

- - 3 1. Have state wage rates been requested and received from the State of MD Dept. of 
Labor Licensing & Regulation? 

- - 32. Have Federal wage rates been requested and received from the Division of 
Procurement? 

- - 33. Has the construction phasing been coordinated with Airport Operations, FAA 
ATCT, FAA Facilities, Air Transport Association, and other airport tenants and/or 
users? 

- - 34. Have the proper MBEIDBE requirements and goals for the project been 
included? 

- - 35. Do the contract documents include the Technical Provisions (General 
Information, Technical Specifications, Wage Rates, Standard Provisions Forms, and 
Interim Standard Provisions), and Bid Forms (Agreement, Performance Bond, 
Payment Bond, Affidavits, and Proposal)? 



Yes No NIA 

- - - 36. Have the requirements of the Airport Operations Checklist been incorporated into 
the contract documents? Has the checklist been completed and attached? 

- - -  37. Have the requirements of the Fire Rescue Services Checklist been incorporated 
into the contract documents? Has this checklist been completed and attached? 

- - -  38. Have the requirement of the Maintenance Division Checklist been incorporated 
into the contract documents? Has this checklist been completed and attached? 

- - - 39. Have the requirements of the Finance Division Checklist been incorporated into 
the contract documents? 

- - - 40. Has schedule A been completed and attached? 

- - -  41. Have MAA design standards been reviewed and incorporated into the design? 

I certify that the referenced project has been completed in 
accordance with this checklist. 

Engineer's Signature Date 





Yes 

- 

MARYLAND DEPARTMENT OF TRANSPORTATION 
MARYLAND AVIATION ADMINISTRATION 

OFFICE OF ENGINEERING AND CONSTRUCTION MANAGEMENT 

AIRPORT CONSTRUCTION PROJECT CHECKLIST 
DIVISION OF FACILITIES DESIGN 

SCHEDULE A 

MAA Project No.: 

Project Title: 

No N/A 

- - 1. Has the project been coordinated through the Office of Airport Operations with 
affected tenants? 

- - 2. Has the project been coordinated with the Office of Commercial Management 
where leases and tenant agreements are affected? 

Traffic Control Plan 

- - 1. Has the traffic control plan been coordinated with Airport Operations, State 
Highway Administration, and county government (i.e., detours, temporary pavement 
marking, lighting, signage, directional arrow board, etc.)? 

- - 2. Have temporary markings on airfield pavements been specified to be painted? (The 
use of temporary tape markings must be approved by Airport Operations.) 

- - 3. Is adequate temporary lighting specified? 

- - 4. Are adequate customer/pedestrian protection, temporary signs, dust control 
measures, etc. specified? 

Civil and Landscaping 

- - 1. Have adequate storm water management, erosion and sediment control measures 
during construction been specified? 

- - 2. If needed, have special treatments for establishing ground cover (minimum 
requirement: topsoil, seed, and mulch) been specified? 

- - 3. Have landscaping plans been approved by the MAA Maintenance Division? 

Electrical 

- - 1. Have Mode I1 runway and taxiway signs been specified? 

- - -  2. Have "switch hitter" runway centerline lights been specified? 



Yes No N/A 

- - -  3. Have runway condition sensors been included if specified by MAA? 

4. Have any required control tower facsimile panel modifications been included? 

Buildings 

1 On major structures, has the Governor's Commission approved the architectural 
concept? 

2. Have the roof specifications been approved by the Department of General 
Services? Has modified bitumen roof been specified? 

3. Have temporary heat and air conditioning been provided? 

4. Have temporary water and sanitary sewer service been provided? 

5. Is temporary power provided? 

6. Have handicapped facilities been provided in accordance with ADA? Have these 
facilities been reviewed by the MAA Division of Transportation and Terminal 
Services? 

7. If required, have additional FIDS been provided? 

8. Have 6" diameter minimum bollards been specified? 

9. If required, has a reflectivity study been conducted and approved? 

Safety 

1. Has FAA Eastern Region Order EA 521 0.1 C been incorporated? 

2. Has FAA Advisory Circular 15015300-9A been incorporated? 

3. Has FAA Advisory Circular 15015370-2C been incorporated? 

Aesthetics 

1 Is there any need or justification for special treatments for aesthetic reasons? 

2. Is there any need for artist's renderings andlor a special aesthetics review? 

I certify that the referenced project has been completed in 
accordance with this checklist. 

Engineer's Signature Date 



FEDERAL AVIATION ADMINISTRATION 
PLANS AND SPECIFICATIONS REVIEW CHECKLIST 

SCHEDULE B 

Airport: AIP No.: 

Yes No 

- - 1 Do the plans and specifications cover all the work included in the tentative 
allocation? If not, please explain. 

2. Do the plans and specifications include any non-eligible development? 

3.  Have all coordination (sponsor, users, FAA, etc.) comments been satisfied? If not, - 
please explain. 

4. Has an Engineer's Report been submitted to FAA? 

5.  For projects containing airport paving, has the FAA Pavement Design Form (FAA - 

Form 5 100.1) been submitted to the FAA? 

6. Was a pre-design conference held? - 

7. Are there any waivers to FAA standards included in Engineering Report? Have 
waivers been. 

Requested: 
Approved. 

Yes 
Yes 

8. Does the development included in the plans and specifications conform with the 
approved Airport Layout Plan? If not, please explain. (Note: This can be controlled 
by including a general layout sheet in the plan set with all grant work items listed in 
the legend and shown at the location on the airport where it will be constructed. The 
location and size shown should agree with the approved ALP). 

- - 9. Are there any special environmental conditions or requirements that need to be 
incorporated in the plans and specifications? If yes, please explain. 



Yes  No 

- - 10. If over $1 00,000 estimated cost, does specifications include 100% payment, and 
100% performance bonds? 

- - 11. Are the current EEO, Davis Bacon Act and DBE provisions in the plans and 
specifications? (Reference current boilerplate) 

- - 12. Is the current minimum Wage Rate Schedule (U.S. Department of Labor) 
included verbatim or referenced in specifications? 

- - 13. Does the Wage Rate Schedule include all the worker classifications required? 

- - 14. Are the EEO (minoritylwomen) goals shown in the specifications in accordance 
with the Department of Labor requirements shown in the Federal Register dated 
Friday, October 3, 1980, page 65976? 

- - 15. Are the DBE goals shown in the specifications in conformance with sponsor's 
approved DBE plan? 

- - 16. Has a copy of the invitation for bids been sent to the Minority Business Resource 
Center for DBE coordination? 

- - 17. Do Plans and Specifications include safety requirements of Advisory Circular 
15015370-2C, "Operational Safety on Airports During Construction"? 

Signature 

Title Date 



APPENDIX B 

-ARTIN 
STATE AIRPORT 

I 
BALTIMOREIWASHINGTON 
I N T E R N A T I O N A L  



- MEETING MINUTES FORM 
- ENGINEER'S REPORT GENERAL SUMMARY 
- STANDARD COST ESTIMATE 
- KNOX Box ORDER FORMS 
- REQUEST FOR VARIANCE - INTERFACE OF FIRE ALARM, LIFE 

SAFETY AND SECURITY SYSTEMS 
- PRE-OCCUPANCY FIRE INSPECTION 
- REQUEST FOR VARIANCE - OAT STANDARDS AND 

SPECIFICATIONS 
- CHANGE REQUEST - OAT STANDARDS AND SPECIFICATIONS 

BALTIMORE/WASHINGTON ' 
I N T E R N A T I O N A L  

O R T  



M%ETING MINUTES 





Date 
Report Phase 
Airport 
A/E Contract Number 
Task Number 
Task Title 
Construction Contract Number 
Construction Contract Title 

Preliminary Draft Final 
BWI Martin 

CONSULTANT'S CONTACT INFORMATION 

Prime Consultant 
Consultant's Task Manager 
Task Manager's Phone Number 
Task Manager's Email Address 





Contract Number 
Task Number and Title 

Date 

ESTIMATING LEVEL: [7Budget Concept 30% 60% 100% Bid 
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D KNOX FireRaw Enforcement Rapid Entry System C S a  

AUTHORIZATION ORDER FORM @ Effeotive 20 O 6 800552~5119 123-887-2300 Far: 523-687-2290 . WWW. INOXBOY .COW January 1, 2- 

BaLtimar? - Uash x n t 3  F\irport f ? k s  
S t a k e  Avzation BUX Fare/Hes 
M1 Pax 87b6 
Efaltimss~ MD 2i240 

Aulhotlmd Fin Arrsncv S i a ~ t u r e  and Date Prlnl Name Claarlv 

Total$ 

If rsqulmd, sdd $7 
Shipping 8 Handling p,,,,,,,,, 1, 

1 Ib. to 7 b, 267.00 Shlpplng and m i  n 
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Knox Rapid Entry System Product Catalog 

Knox M a s t ~ r  Keys are p r o u ~ d ~ r j  to authorfzec fire dopenrncnts or othsr rcqistered ent~t~eS OP an as-needed basis solclyfor the 
use with Knox Rapld Entry System. No OthDr 11sc of the keys or thslr associated codes Is authorized Key codcs associated with 
the Knax Mastsr Keys and Keyways remar the property of [IIQ Kncx Company. If any replacement keys are needed, the 
Wansacflon will be handled throuqli Tltc locat fire depanmen:. Knax Company wlll scnd the replacement key to the Knux 

Auworlad Uwl LPMc User Slflnst~~ra 

coordinator at the approprlnte F ~ r c  Department and thc Fire DepartmenF representative will plug tho kty to the ApprPprlalO 
A 

Dntn 

KNOX.BOXm 3200 Serles KNOX-VAULT" 4400 Series - Heavy Duty /a) 

1 

Heavy-duty, high security construction 
Capacity for up to 10 keys and access cards 
112" solid steel door 
Dimensions: Sudace 5" H x 4" W x 3-114" D 

Recessed 7" H x 7" W Flange 
Ship Weight: 10 Ibs. 
Colors: Black, Bronza, Aluminum 
Finish: Knox-Coatm Weather resistant proprietary 

c~at lng system 

KNOX-BOX@ 3200 Series wf Hinged Door 

- Allows single-handed operation - Stores bath kevs and access cards 
Ensures efficieit emergency response 

* Door attached with hinge, R's all one unit 
Dlmenslons: Surface 4" H x 5" W x 3-114" 0 

Recessed 7" H x 7" W Flange 
Ship Waight: 10 Ibs. 
Colors: Black, Bronze, Aluminum 
Optlons: Same as 3200 Lift-off door model above 

Heavy-duty, high sccurity construction 
50 key capaclty storage. for access cards, floor plan 
518" solid steel door, re-locking mechanism with drill resistant 
hard-plate lock protector 
Dimensions: Surface 7" H x 7" V i  x 5" D 

Recessed 9-1 12" H x 9-1 12" W Flange 
Shlp weight:29 Ibs 
Galors: Black, Bronze, Aluminum 

* Finish: Knox-CoaP Weather reslsmnt proprietary coating system 

Options: - Atarm tamper switches 
Single, dual or combination locks - Alurninlzatlon (addltianal rust and corrosion 
protection) 

- Rscessod Mounting Kit available for new masonry 
construction 

I 
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For temporary or permanent residential key storage 
1 to 2 key capacity only 
Surface or door mount 
Dimensions: Lift-Off Door 5" H x 4" W x 2" D 

Hinged Door 4" H x 5" W x 2" D 
Ship Weight: 7 Ibs. 
Color: Black 
Finish: - Knox-Coat@ Weather resistant 

proprietary coating system 
Option: - Over-the-Door Hanger 

Knox@ Padlock 
Agflnqy I .  0, Lebel lncluded 

All Weather Conditions 
Secures perimeter and 
fire access gates, and 
other fire department 
equipment 
Heavy duty brass body, 
stainless steel 318" 
diameter shackle 
Protective EPDM boot 
with shackle seal Ship 
Metal keyhole cover 

fore ordering, measure hasp fittings to 

Knox@ Kev Switch 3500 Series 

Electric override for perimeter gates, parking garages, gated 
communities. HVAC controls and industrial equipment lockout 
For fire, EMS & law enforcement 
Single or dual-key options 
All stainless steel dust cover 
Ship Weight: 1 Ib. 

Knee Residential 1650 Series 

61 659 
Lift-Off Door 

Interior - Light Duty 

Weight: 1.5 Ibs f1754 

ensure proper shackle size. 

-- 

nof Master Keys are provided to authorized fire departments or other registered entities on an as-needed basis solely for use 
'ith the Knox Rapid Entry System. No other use of the keys or their associated codes is authorized. Key Codes associated with the 
nox Master Keys and Keyways remain the property of the Knox Company and are maintained by the Knox Company in Phoenix, 
Z, For questions regarding this policy, contact Knox at 800-552-5669 or knoxbox.com. 
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Knox Rapid Entry System Product Catalog 
KnoxW Cabinet 

1300 Series - UL listed high security cabinet 
Stores keys, blueprints, floor plans, MSDS, Ha%-Mat 

.___ information and other entry items 
Available in 5" or 7" depths 
Dimensions: 18" H x 14-112"W x 5" or 7"D 
Ship Weight: 65 1bs 
Color: Light grey 
Finish: Knox-CoaP Weather resistant proprietay 
coating system 

61307 Dual Lock and swing Pane$. 
1100 Series - Document storage cabinet 
Stores blueprints, floor plans, MSDS, Haz-Mat inforrna- 
tion and other items (Not suitable for key storage) 
Dimensions: 14"H x l 4 "W x 4-1/4"D 
Ship Weight: 26 Ibs 
Color: Light grey 
Finish: Knox-CoaP Weather resistant proprietary 
coating system 

K1201 Weathor HousinglRain Shield 
- 1201 Weather housing1Rain shield 

Not sullallle for key storage. with $1301 Cabinet Inslde. Protect Knox cabinet from weather 
HRS latch without lock. Weather housing has latch without lock . . - - - . . 

Dimensions: 21'' H x 20"W x 13-5/8"D 
Ship Weight: 75 Ibs 
Color: Light grey 
Finish: Knox-CoaF Weather resistant proprietary 
coating system Knox@ FDC Plug 

Solid Stainless Steel Construction 
Protect sprinkler system against vandalism 
Prevent frequent cap replacement 
Finish: -All stainless steel with polished, chrome-like stainless face 

-All stainless steel with bright stainless Pace 
Ship Weight: 3 Ibs 

130'1 1 #3010 

FDC Pli~gs listed are 2- 1/2" male plugs with National Standard 
Threads. Other sizes and threads available. Call for details. 

Knoxe FDC Storz Cap 
Secure large diameter connections 
Prevent unauthorized access 
Available in  A", 5" or 6" sizes 
Finish: Dark, hard anodized aluminum 
Ship Weight: 5 lbs 

Knoxdb Master Keys are provided to authorized fire departments or other registered entities on an as-needed basis solely for use 
with the Knox Rapid Entry System. No other use of the keys or their associated codes is authorized. Key codes associated with the 
Knox Master Keys and Keyways remain the property of the Knox Company and are maintained by the Knox Company in Phoenix, 
AZ. For auestlons reuardina this ~olicv. contact Knox at 800-552-5669 or knoxbox,com. 
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I006 Price List - Order Online at www. 
KNOX-BOX' 
3200 Series w l  Lift-off Door Surface Mounted 

c.Ql!'!l 
Black 

Black 

Black 

Black 

Alurninurh 

Aluminum 

Dark Bronze 

Dark Bronze 

Tamoer Sew&!! &umi,nim!!W r[,i.c-e 
- - $1 89.00 

• I - $229.00 
4 - E $229.00 
D 

a - a  $269.00 
- - $1 99.00 

3200 Series w l  Llft-Ofl Door Recess Mounted 
Part# f&!!x Tam~er  Syitcb Alurnlnlzal~o.n* Price 
3220 Black - - $229.00 

3221 Black I - $269.00 ui 
3222 Black A = a  $269.00 

0 
3223 Black a - 

m .  
$309,00 

3224 Aluminum 5 -  $239.00 

3225 Aluminum • ' = -  $279.00 

3226 Dark Bronze - - i - $239.00 

3227 Dark Bronze $279.00 

3240 3200 Lift-off Door Racessed Mounting Kit $69.00 

9200 Series w/ Hlnged Door Surface Mounted 
W wr Jmr Switch Aluminizq@w* PrCce 
3261 Black - 1 -  $229.00 

3262 Black I 
uj 

- $269.00 

3267 Black - a $269.00 .m - 
D 

3268 Black @ .  . . $309.00 

3263 Aluminum - - $239.00 
P 

3264 Aluminum • z - $279.00 

3265 Dark Bronze - - i - $239,00 
3266 Dark Bronze a $279,00 

3200 Series w l  Hinged Door Recess Mo~inted 
Parf .€!lJ.OJ Tam~er  Swltch Alumlnlzatlon" 
3270 Black - $269.00 

3271 Black I I 
6 $309.00 

3276 Black - 'P $309.00 
0 

3277 Black a r a . . $349.00 
3272 Aluminum - s - $279.00 

3273 Alurninirm a a -  $31 9.00 

3274 Dark Bronze - - i - $279.00 
3275 Dark Bronze $319.00 

3290 3200 Hinged Recessed Mounting Kit $69.00 

4400 Series Recess Mounted 
&L#l Color Lo,c,h Emper Swllch Aluminizatjp~' 
4430 Black Slnple - 1 -  $375.00 

knoxbox.com Prices anfl nvellsbillty sub)cc~ 10 ch~ngs. 

KNOX-VAULTM 
A400 Series Surface Mounted 

Lock I.afr@er Swltch Alqmlnlzation* Price P-aR# color - 

4431 Black Singl~ 1 -  $415.00 

4401 Black Single - 
4402 Black Single 

4403 Black Dual - 
4404 Black Dual a 
4405 Black Single - 

4432 Black Dual - 
4433 Black Dual • 
4434 Black Single - 
4435 Black Single a 

- $325.00 

- $365.00 

- $385.00 
- $425.00 

$375.00 

. . 

4436 Black Dual - $485.00 Ja - 
er, 

4437 Black Dual @ ? a  $525.00 

4439 Aluminum Single - 5 - $385.00 

4406 Black Single $415.00 
vi 

4407 Black Dual - - $435.00 

4408 Black Dual a g . n $475.00 

4409 Aluminum Single - s -  $335.00 

4410 Aluminum Single • p SL - $375.00 
- cn 

4411 Altrrninurn Dual - $395.00 

4412 Aluminum Dual - $435.00 

4413 Dark Bronze Single - - $335.00 

4414 Dark Bronze Single - $375.00 

4415 Dark Bronze Dual - - $395.00 

441 6 Dark Bronze Dual a - $435.00 

4440 Aluminum Single a 
4441 Aluminum Dual - 
4442 Aluminum Dual 

4443 Dark Bronze Single - 
4444 Dark Bronzo Single a 
4445 Dark Bronze Dual - 
4446 Dark Bronza Dual a 
4470 4400 Recessed Mounting Kit $85.00 1 
KNOX" KEY SWITCH 
& t t  M (Includes all slalnless steel dust cover) Prlee 
3501 Key Switch $62.00 

3502 Koy Switch on Mounting Plate $79.00 

3503 Double Key Switch on Mounting Plate $1 29.00 

Continfled on back page 
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DO6 Price List - Order Online at www.knoxbox.com Prlcen and nvullablllty s u ~ ) s c ~  10 change. 

ire iimih 
( N O X ~  PADLOCK .,-wb&d j ACCESSORIES 
2- Parl W k : P a r l #  R ~ I ?  

Exterior - All Weather Condltlons I 1001 Fire D e ~ t .  Reflective Alert Decal 
3753 2-118"H stainless shackle clearance, 318" dlameter 

lnlerlor - Llght Duty 

3754 2"H hardened steel shackle clearance, 5/16" diameter 

4NOXm RESIDENTIAL (Holds two keys maximum) 
part# ~ o l o r  !!a0 
1650 Black Surface Mount, Lift-off Door 

1651 Black Surface Mount, Lift-off Door, 
with Door Hanger Bracket 

1658 Black Surface Mount., Hinged Door 

1659 Black Surface Mount, Hinged Door, 
wlth Door Hanger Bracket 

KNOX" CABINET 
1300 Series. UL Listed 

Lock Tamper Switch p..@jjtCalar - D ! .  
1301 Lt, Grey Single - 1 5.' 

1302 Lt. Grey Single - u3 7" 

1303 Lt.Grey Single 
g . rn 

5" $585.00 

1304 Lt. Grey Single CP 7" $625.00 

1305 Lt. Grey Dual - g 5" 
a 

$605.00 

1306 Lt. Groy Dual - Z 7" $645.00 

1307 Lt. Grey Dual 5" $645.00 

1308 Lt, Grey Dual $685.00 

1300 Cabinet Options 
Part# !&! Price 
1351 Back Key Hook Panel - 48 Keys $50.00 

1352 Swing Key Hook Panel & 
Mounting Assembly - 78 Keys $1 40.00 

1353 2nd Swlng Key Hook Panel lor 7" Deep Model Only 
(must already have mounting assembly) $110.00 

1201 Non Locking Weather HousinglRain Shield 
(for exterior cabinet protection) $350-00 

1100 Series 
Part# Color Part - - -  Prlee 
1100 Lt. Gray Data Storage Cabinet (Not for key storage) $274.00 

1002 Fire Dept. Reflective Single Key Switch Decal (Red) $3,00 

1003 Sheriff Dept. Reflectlve Single Key Switch Decal (Gold) $3.00 

1004 Police Dept. Reflective Single Key Switch Decal (Blue) $3.00 

1005 Pre-Fire Plan Reflective Decal (8" x 8") 

1006 Key Tags (Package of 10) 

1007 One Inch Key Rings (Package of 10) 

1008 Tamper Seals (Package of 50) 

1009 Tamper Evident Bags (Packagc of 10) 

KNOX" LOCKING FDC PLUGS 
P m  Parl Prrce 
301 1 All stainless Stsel with Brlght Stainless Face $1 15.00 

3010 All stainless Steel with Polished, 
Chrome-like Stainless Face $1 25.00 

FOC Plug# //sled ere 2-1R" male plogs with Natlonal Slankrd ThrerrL. 
Other sizes Rnd LmflrLr rvallef~le. Call for deralls. 

KNOXm LOCKING FDC STORZ CAPS 
b&ft b a d  - Price 
3080 4" Storz Cap - Dark, I-lard Anodized Aluminum $225.00 

3090 5" S t o ~  Cap - Dark, Hard Anodized Aluminum $245.00 

3099 6" Storz Cap - Dark, Hard Anodiz~d Aluminum $295.00 

[c] KNOX" 
Serving Fire Dcpanmants Since 1975 

623-687-2300 800-552-5669 
Fax 623-687-2299 

E-mail: info@knoxbox.com Web: www.knoxbox.com 



AIRPORT WIDE STANDARD FOR INTERFACE OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS 

REQUEST FOR VARIANCE 

Name: 

Company: 

Project Name: 

Date: 

Tel. No: 

MAA Contract No: 

MAA Building Permit No. 

1 Purpose of Variance Request. 

2. Related Code References: 

3. Justification for Variance (include discussion of design impact; code interpretation: budget 
increaseldecrease; and other relevant facts). (Attach additional sheets as needed). 

4. Design and Construction Cost impact if approved: $ , $ 
Design 

Construction 

5 Approval/Disapproval of this request is required by: 
(Allow minimuin 2 weeks.) 

Days 

BELOW THIS LINE IF FOR INTERNAL USE ONL Y 

OFM Comments. 

Director of Engineering Comments. 

Variance approved as submitted. 
Variance approved with comments incorporated. 
Variance denied. 

No 
OFM 

No 
Operations Manager 

No 
MAA Director of Design 

Yes 

Date 

Yes 

Date 

Yes 

Date 

NOTE: This Request for Variance is applicable to this specific project only. 





Fb ' Maryland Aviation Administration 

Fire and Rescue Department 
Office of the Fire Marshal 

Fire Prevention and lnspection Division 
1334-G, Ashton Road, Hanover MD 21076 

41 0-859-751 1 

PRE-OCCUPANCY FIRE INSPECTION 

[ 1 Initial Pre-Occupancy Fire lnspection 
[ ] Re-Inspection 

[ ] New Construction 
[ ] Addition 
[ ] Interior Alteration or 

Renovation 

MAA / Facility Name 

Building #, Address 

City , MD ZIP 

Inspection conducted by A-FM 41 0-859-75 1 1 / 

Date and Time of Inspection / / [ ] A M [  I P M  

Property Use and Occupancy Classification: 
[ I-[ 1, Use Group (Example: S-I , Storage) 

Area of facility (Square Feet) 

Means of Egress . - I Yes 
(Note: All code references refer to NFPA 101, 2006 unless I '  ' I 
otherwise noted.) , - - - .  

Paths of egress and exits are readily visible and identifiable 

-.  

Exits and means of egress are clear and unobstructed (e.g. - no 

No Reference 7 



carts) 

Means of Egress 
(Note: All code references refer to NFPA 101, 2006 unless 
otherwise noted.) 
Adequate numbers of exits are provided 

Remote Exit is available, if required 

Travel distances are within required limits 
Dead-ends are within required limits 
Doors swing in direction of egress travel, if required 
ADA compliant lever hardware, panic hardware, are provided, 
where required 
Doors open and close easily and latches operate properly 

Security gates meet separation requirements 
Emergency evacuation plan is posted on site 
Other- 
Other- 

Corridors and Concourse 
Adequate minimum width for use and capacity requirements 

Integrity of separation barriers and partitions CH 7 
Arrangement and width of egress paths 
(Note: The concourse width is not permitted to be less than 12 or 14 
feet during normal flight operating hours.) 

1 St:iir,vays I Yes I No I Reference 1 

Yes 

Exit Illumination and Signage 
Adequate Emergency White Lighting Levels 
Exit signs [RED on WHITE] visible and illuminated 
Emergency lighting systems pre-tested I / 

I Aggregate width (50150) adequate 

Yes 

No 

Yes 

7.5.2, 
4.5.3.2, 
7.1.10.1 
Reference 

13.1.7, 
13.2 
7.5.1.3.1, 
4.5.3.1 
7.6 
7.5.1.5 
7.2.1.4.2 
7.2.1.7 

7.2.1.4.5, 
7.2.1.8 
7.2.1.4.1.4 
4.8.1(2) 

No 

Integrity of walls and doors 
Guardrails I Handrails properly installed - No obstructions 

Reference 
7.3.1.1, 
7.3.4.1 
IBC Ch. 7 
DST 

No 

7.7.4 
7.2.2.5.1 
7.2.4.4, 

Security equipment appropriately placed 
Discharge arrangement adequate and clear 
Stairs are: Ventilated [ 1, Pressurized [ 1, Conditioned [ ] 
Other- 

Reference 
7.9 
7.10 
7.9.3 

NIA NIA 

7.2.4.5 
7.2.2.5.3.1 
7.2.2.1.1 

NIA 



Fire Doors, Fire Walls, Fire and Smoke Separation Walls 
Rating is appropriate for location(s) 
Materials properly installed 
Other- 
Other- 

HVAC Systems and Controls 
Building zone ceiling has: Ducted Returns [ 1, Plenum Returns [ ] 
Pre-Testing Balancing Report was provided I I 
Dampers and Detectors in ducts properly placed 
A schedule is provided (if more than two systems) 
Fire damper types: Wall [ 1, Floor [ 1, Ceiling [ ] 
Kitchen hood systems: UL 300 compliant [ 1, Duct wrapped [ 1, 
FA supervised, Cleanout access signage placed [ 1 
Other- 

Yes 

Electrical System 
Panel board clear of storage 
Panel board properly labeled 
GFCl circuits installed in correct areas and operating properly 
Emergency power available: UPS [ 1, Generator [ ] 
MAA certified electrical inspections completed 
Other- 
Other- 

Yes 
NIA 

NIA 

Housekeeping 
Storage properly arranged ( 1 8  below AS, with proper signage) 
Rubbish and building materials removed 
Flammable and combustible liquids properly stored 
Other- 

No 

Yes 

Reference 
IBC Ch.7 
IBC Ch.7 

No 
NIA 

NIA 

Yes 

Reference 
NIA 

9.7.2.1 

9.7.2.1 

9.8 

Fire Alarm 
Type of system (specify) 
Monitored by Phone # 
Pin# 
Initiating devices: PS [ 1, HD [ 1, SD [ 1, Water flow[ 1, 
Valve Tamper[ 1, Special SystemsIMM [ 1, Building Notification [ 
I 
AudiolVisual [ 1, Other [ 1 
System tested and operational 
Other- 

Reference 
NIA 
NIA 

NFPA 90A 
DST 
NIA 

Various 

No Reference 
9.1.2 
9.1.2 
9.1.2 
9.1.2 
DST 

No 

Yes 

Reference 
Various 
7.1.10.1 
8.7.3 

No 



Fire Extinguishers 
Adequate number [ 1, and distribution 

Properly mounted and located 
Other- 

Sprinkler System 
Type of system Number of Zones 

Appropriate type for hazards (Kitchens=Class K, 101b 1 4A60BC in 
FEC, typical) 
System tested and emergency operational on I I 
Alarm initiation type: Flow Switch [ 1, Water motor gong [ ] 
Valve supervision by: Fire alarm [ 1, Flow switch [ 1, 
MAA-Old FRD [ 1, PadlocklChain [ ] 
Other- 

I Are operational and maintained in good condition I NFPA24 1 

9.7.4.1 
NFPA 10 
NFPA 10 

Fire Hydrants 
Are tn compliance with -" .- . NFPA 24 
Threads are compatible with DST requirements 

Yes 

Yes 

Special Fire Protection Systems 
The Building manager has been advised of testing, maintenance, and 
document submission requirenletlts for the following special fire 
pl-olection systems 

[ ] NFPA 72, Fire Alarm Systems 
[ ] NFPA 25, Water Based Fire Protection Systems 
[ ] NFPA 10, Portable Fire Extinguishers 
[ ] NFPA 13, Fire Sprinkler Systems 
[ ] Building Manager advised that all special fire protection 
system re-submittals, field revisions, conformed graphic plans, and 
CD copies must be provided to the OFM. 
Other- 

No Reference 
NIA 

9.6.7.3 

9.8 
NIA 

9.7.2.1 

No 

Yes 

-- 

Reference 
N /A 

DST 

No Reference 

NIA 
NIA 
NIA 
NIA 
NIA 



MARYLAND AVIATION ADMINISTRATION 
BWI MARSHALL FlRE AND RESCUE DEPARTMENT 

FlRE PREVENTION AND INSPECTION DIVISION 

PRE-OCCUPANCY FlRE INSPECTION RESULTS 
As a result of this inspection, the subject facility, known as 1 
is hereby: 
[ ] APPROVED FOR OCCUPANCY (See Note 1). 

I [ ] APPROVED FOR TEMPORARY OCCUPANCY, subject to correction of items 
noted (See conditions of temporary or phased occupancy approval listed below). 
[ ] APPROVED FOR PHASED TEMPORARY stocking and occupancy only (See 
Note 2). 

I [ ] DENIED occupancy approval due to the fire code deficiencies noted. The 
I TenantIContractor is directed to correct the items noted prior to requesting re-inspection. 

Note I "Approved for occupancy" indicates a finding that all fire safety criteria set forth at the time and date of the attachect 
inspection has been met in accordance with the applicable adopted codes and standards of the State of Maryland and the 
Maryland Aviation Administration (MAA) Fire Prevention and Inspection Division at the BWI - Thurgood Marshall Airport. 
This certificatc will only be issued if the building or structurc is dce~ned safe for occupancy. All Itfe safety and lire detection 
and suppression systems must be in full working opesation, including alann supervision, and alar~n transmission recluiremcnts. 

Note 2: A "phased temporary" approval is hereby granted to STOCK and OCCUPY a substantially completed, 
permitted portion. This temporary approval will expire within 30 days after completion of work unless a final 
certificate of occupancy is issued by the MAA-OFM, and the Owner (MAA-Engineer). The portion approved is: 

/ (List Portion(s) approved for Phased Temporary occupancy) 

Owner's Representative 
MAA Engineer Signature: Date: 

Inspector's Signature: - [FM- 1 Date: 

I Tenant's Signature: Date 

I Sub-Tenant's Signature: Date: 

I Contractor's Signature: Date: 

The above signatures attest that the parties listed are aware of deficiencies noted (if any), 
and any listed conditions of approval (if applicable), and agree to diligently correct any 
deficiencies noted. Failure to abide by a lawful order of the Fire Marshal is a violation of 
the State Fire Prevention Code, and is punishable in accordance with the provisions 
therein. 



I I I 

[End of Document - Form FM-07-01] 



AIRPORT WIDE STANDARD FOR 
DIVISION OF AIRPORT TECHNOLOGY DESIGN STANDARD AND 

UNIFORM SPECIFICATIONS 

REQUEST FOR VARIANCE 

Name: 

Company: 

Project Name: 

Date: 

Tel. No.: 

MAA Contract No.: 

MAA Building or Installation Permit 
No. 

1. Purpose of Variance Request. 

2.  Related Code References: 

3. JustiJication forVariance (include discussion of design impact, code interpretation; budget 
increase/decrease; and other relevant facts). (Attach additional sheets as needed) 

4. Design and Construction Cost impact ifapproved: $ , $ 

5. Approval/Disapproval of this request is required by: 
(Allow minimum 2 weeks.) Days 

BELOW THIS LlNE IF FOR INTERNAL USE ONLY 

A. Fire Marshall Comments. 

B. Director of Airport Technology. 

C .  EI Variance approved ns submitted. 
Variance approved with comments incorporated. 

EI Variance denied. 

Yes No 
Manager, IT Networking (OAT) Date 

Yes No 
Manager, Telecommunications (OAT) Date 

Yes No 
MAA Director (OAT) Date 

NOTE: This Request for Variance is applicable to this specific project only. 

Last Updated 8/3/2009 





AIRPORT WIDE STANDARD FOR 
DIVISION OF AIRPORT TECHNOLOGY DESIGN STANDARD AND 

UNIFORM SPECIFICATIONS 

CHANGE REQUEST 

Name: 

Company: 

DateIRevision No. of Standard: 

Date: 

Tel. No.: 

MAA Contract No.. 

1 .  Station/paragraph to be changed: 

2. JustiJication for change (site technical and code issues): 
(Attach additional sheets as needed) 

BELOW THIS LINE IF FOR INTERNAL USE ONLY 

CHANGE APPROVAL 

Mr. Robert C. Polkiewicz 
Manager, IT Network Engineering 
Airport Technology & Colnmunity Affairs 

Mr. Timothy A. Watson 
Manager, Telecommunications Engineering 
Airport Technology & Community Affairs 

Mr. Neal Heaton 
Manager, Enterprise Services 
Airport Technology & Community Affairs 

Mr. William Lins 
Director 
Airport Technology & Community Affairs 

Mr. Edward P. Carey 
Deputy Executive Director 
Airport Technology & Community Affairs 

Last Updated 

No Yes 

Date 

Yes No 
Date 

No Yes 
Date 

Yes No 
Date 

Yes No 
Date 





APPENDIX C 

MAA STANDARD 
CONTRACT DRAWINGS 



MAA STANDARD CONTRACT DRAWINGS 

GENERAL CONSTRUCTION AND SAFETY NOTES I - SIDA (B WI MARSHALL) 
GENERAL CONSTRUCTION AND SAFETY NOTES I1 - SIDA (BWI MARSHALL) 
GENERAL CONSTRUCTION AND SAFETY NOTES - STERILE BUILDING AREA (BWI 
MARSHALL) 
GENERAL CONSTRUCTION AND SAFETY NOTES - NON SECURE AREAS (BWI 
MARSHALL) 
GENERAL CONSTRUCTION AND SAFETY NOTES I (MARTTN STATE) 
GENERAL CONSTRUCTION AND SAFETY NOTES I1 (MARTIN STATE) 
EROSION AND SEDIMENT CONTROL PLAN 
EROSION AND SEDIMENT CONTROL NOTES I 
EROSION AND SEDIMENT CONTROL NOTES I1 
EROSION AND SEDIMENT CONTROL DETAILS I 
EROSION AND SEDIMENT CONTROL DETAILS I1 
EROSION AND SEDIMENT CONTROL DETAILS I11 
EROSION AND SEDIMENT CONTROL DETAILS IV 
EROSION AND SEDIMENT CONTROL DETAILS V 

ARTIN 
ATE AIRPORT 

BALTIMORE/WASHINGTON 
I N T E R N A T I O N A L  
m . !/?,4,/ ,,$-I/ 



G G F N E R A I  A t R F I F l  D SAFETY D U R I M G  CONSTFXlCTlON 

1. TH15 PROJECT IS FOR WORK AT BALTIMCIRE/WASHlNGTON 1. ME CONTRACTOR SHALL ACQUAINT SUPERVISORS AND CMPLOYCES WlTH I. MARKING AND LIGHTING OF RUNWAE, TAXIWAYS OR TAXILANES THROUGH ME USE OF DIGITAL PHOTWRAPHY AWOjOR VIDEO. THE 3. MOTORIZED VEHICLES WlTHlN THE ACTIVE AIRCRAfT 
INTERNATIONAL THURGMD MARSHALL AIRPORT, HEREAFTER REFERRED ACTIVITY AND OPEAArlONS lHAT lNHERCHT THE *IRP0RT THAT COULC BE CONFUSING OR MISLIADING TO PILOTS. INCUJDtNG 

SHALL CONDUCT CONSTRUCTION ACTIVITIES TO CONFORM TO ALL 
CONTWCTOR MAY NEED TO COOROINATE HAUL ROUTE USAGE WlTH 

IMPROPERLY MARKED DISPLACED OR RELOCATED THRESHOLDS. 
OPERATION5 AREA (AOA): 

TO AS 'THE AIRPORT' OR 'BWt'. OTHER CONTRACTORS WORKING ON THE AIRPORT. 
ROUTINE AND EMERGENCY AIR TRAFFIC REOUIREMENTS AN0 GUIDELINES 
FOR SAFETY SPEClFfEO HEREIN. m. INADEQUATE OR IMPROPER METHODS OF MARKING, BARRICADING, 

a. ANY VEHICLE TO BE USED ON THE AIRPORT INCLUDING ALL 
2. THlS PROJECT S H A U  BE CONSTRUCTED IN ACCORDANCE WlTH M E  

AND LIGHTING OF TEMPORARILY CLOSED PORTIONS OF THE AIRPORT *' AND OTHER MISCELLANEOUS CONTRACTOR EQUIPMENT AND MACHINERY CAPABLE OF BEING 
CONTRACT PLANS AND SPECIFICATIONS AND ANY RULES. 

2. THC CONTRAUOR AND HIS/HER SUBCONTRACTOR(S) S H A U  PROTECT A0 A. CONSTRUCTION REQUIRED TO CONSTRUCT OR RESTORE TEMPORARY OR DRIVEN S H A U  BE INSPECItD BY MAA OPERATIONS AND MUST 
REGULATIONS, STANDARDS, OR SPECIFICAT1ONS AEFEREHCEO 

WORKERS, M M  AND AIRPORT TENAM EMPLOYEES, AND IHE GENERAL PERMAMENT HAUL ROUTES OR ACCESS POINTS ON THE AIRPORT WILL DISPLAY A VALID AlRFlELO REGISTRATION DECAL. ALL OTHER 
THEREIN. THE PROJECT IS SUBJECT TO tNSPECIIOPI BY 
REPRESENTATIVES OF THE MARYLAND AVIATION AOMINISTRATIOFI PUBLIC. THE CONlRACTOR SHALL ALSO ENSURE THAT PROPERTY OR n. WATER, SNOW. DIRT, DEBRIS. OR OTHER TRAN51ENT ACCUMUlATlON R E  THE CONTRACTOR'S RESPONSIBILITY AM0 SHALL 8E APPROVED BY (UNRfGISTEREO) VEHICLES MUST REMArN UNDER CONTINUOUS 

EOUIPMENT, UNRELATED TO WORK. WHICH BELONGS TO MAA OR WHICH TEMPORARILY OBSCURES PAVEMENT MARKINGS OR PAVEMENT THE CNGtNEER PRIOR TO COMMENCING THE WORK. ESCORT WHILE IN THE WORKSITE AND WHILE TRAVELiMG 1N THE 
(MAA), THE FEDERAL AVIATION ADMINISTRATION (FAA), AND OTHER 

AIRPORT TENANTS t5 MOT DAMAGED DURING CONSTRUCflOM. EDGES, OR OIMINISHES THE V1S1BIUTY OF RUNWAY OR TAXIWAY 
RESTRICTED AREAS OR TO AND FROM THE WORKSITE. IT IS 

GOVERNING AGENCIES. 
LIGHTING. 5. ALL ON-SITE ACCESS ROADS TO AIRPORT FACILITIES SH8U REMAIN THE CONTRACTOR'S RESPONSIBILIIY TO ENSURE THAT 

3.PROJCCT PHASING - THE PROJECT IS TO BE COMPLETED I N  3. THE CONTRACTOR SHALL NOT ALLOW EMPLOYEES. SUBCONTRACTORS, OPEN AND MAINTAINED AT ALL TIMES. YEIIICLES ARE REGlSTElIED IN A TIMELY MANNER A5 NOT TO 

CLOSE CONFORMANCE WITH THE PHASfNG PLANS, IF PROVIDED, SUPPLIERS. OR ANY OTHER UNAUTHORIZED PERSDN TO ENTER OR o. 0lRO ATTRACTAdTS SUCH AS EDIBLES (FOOD SCRAPS, Etch), DELAY THE PROJECT. 

At40 NOTE5 AS CONTAiNED IN THE CONTRACT DOCUMENTS. REMAIN IN ANY AIRPORl AREA WHICH WOULD BE HAZARWUS TO MISCELLANEOUS TRASH, OR WNDED WATER. FOOD SCRAPS AND 6. CONTRACTOR'S STAGING AREA - AN ARE& WILL BC MADE AVAILABLE 

CHANGES TO THE PHASING P U R S  SHALL 0E COORDINATED WITH PERSONS OR TO AIRCRAFT OPERATIONS, MfSCElLANEOUS TRASH SHALL BE SECURED BY THE CONTRACTOR FOR CONTRACTOR'S MOBIUZATION AND STORAGE. THE CONTRACTOR'S 
THE ENGINEER AND REYlWEO WITH THE DESIGNER PRIOR TO AND DISPOSE0 OF USING PROPER SANITARY METHODS. STAGING AREA SHAU BE FREE OF DEBRIS. IF DIRECTED BY THE b. ONLY VEHICLES REGISTERED BY T n r  MU AND OPERATED BY 

IMPLEMENTATION. 4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ALL ENGINEER, THE CONTRACTOR WILL BE REQUIRED TO STAKE OUT AND APPROPRWELY 8ADGED DRIVERS MAY P R K E E D  OR THC 
NECESSARY PROTECTIVE GEAR AN0 EQUIPMENT REQUIRED FOR THE p. FOREIGH OBJECTS DEBRIS. FLAG THE STAGING AREA LIMITS. NO STAGING WILL BE ALLOWED AIRFIELD WrrHOUT AH ESCORT. UNREGISTERED VEHICLES MUST 

4. PROJECT COMPrnlON TIMES - THE CONTRACTOR IS EXPECTED PROTECTION OF THC CONTRACTOR'S PERSONNEL DURING WITHIN RUNWAY SAFETY AREAS. UPON COMPLETION OF THE PROJECT, BE ESCORTED AT ALL TIMES BY A REGISTERED VEHICLC. 

TO COMPLETE CRlTlCAL PORTIDIV5 OF THE PROJECT WITHIN THE CONSTRUCTION. I. DEBRIS. WASTE. LOOSE MATERIAL (INCLUDING DUST AND DIRT), THE STAGING AREA SHALL BE RESTORED TO ITS ORIGINAL CONDITION. APPROPRIATELY BADGED INDIVIDUALS OPERATING REGISTERED 

SPECIFIED TIMEFRAMES AND TO COMPLETE THE ENTIRE PROJECT TRASH OR OTHER MATERIALS WHETHER ON RUNWAYS, TAXWAYS, 
VEHICLES MAY ESCORT NO MORE THAN THREE VEHICLES AT ONE 

ON TIME. LIOUIOATED DAMAGES. IF  SPECIFIFD. WILL BE 5. DURING PERFORMANCE OF M I S  CONTRACT, THC AIRPORT RUNWAYS. APRONS, OR I N  RELATED SAFETY AREAS IS CONSIDERED FOREIGN 7. ALL MATERIALS AND EQUIPMENT (INCLUDING STOCKPILED MATERIAL) TIME IF IT BECOMES NECESSARY TO ESCORT MORE THAN THREE 

ASSESSED SHOULD THE TIMEFRAME BE EXCEEDED. TAXIWAYS, AND AIRCRAFT PARKING APRONS SHALL REMAIN IN USE BY OBJECT DEBRIS AND PRESENTS WE POTENTIAL FOR DAMAGE 10 WHEN NOT IN USE SHALL BE PLACED IN APPROVED AREAS WHERE VEHICLES, THE ESCORT SHOULD BE PERFORMEW AS b 
AIRCRAFT TO THE MAXIMUM EXTENT POSSIBLE. ALL AIRCRAFT Al9CRAFT. SUCH MATERIAL SHhLL NOT BE ALLOWED ON ANY THEY WILL NOT CONSTITUIE A HAZARD TO AIRCRAFI OPERATIONS AND MOIORCADE WITH ONE REGISTERED YEHICLE LEADING THE 

5. CONSTRUCTION LIMITS - ALE CONTRACTOR VEHICLES SHALL TRAFFIC ON THESE SURFACES SHALL HAVL PRIORITY OVER AIRCRAFT MOVEMENT AREPS (REGARDLESS OF WHETHER THE NOT PENIXRATE CLEARANCE SURFACES SHOWN ON THE GENERAL ESCORTED VEHICLES AND A SfCOND RFGISIERED VEHICLE 

REMAIN WITHIN THC DESIGNATED CONSTRUfflON LIMITS OR HAUL CONTRACTOR'S TRAFFIC. WHILE USE OF AREAS NEAR THE AREA 12 OPEN OR CLOSED) OR ADJACENT GRASSED AREAS. CONSTRUCTION AND SAFETY NOTES II. COYPRISING THE REAR OF THE MOTORCADE. 

ROUTES (UNLESS OTHERWtSE AUTHORIZED). CONTRACTOR"?. WORK MhY BE CONTROLLED TO MINIMIZE DISNRBANCE ANY DEBRIS (WH€THER CAUSED BY THE CONTRACTOR OR NOT) 
TO THE CONTRACTOR'S OPERATION, THE OWNER RESERVES Wf RIGHT OBSERVED TO BE WITHIN THESE AREAS SHALL BC REMOVED THE OBVACLE FREE ZONE (OFZ) GOVERNS EOUIPUENT CLEARANCE c. ALL PERMITIFD VEHICLES SHALL BE MAIMTAINED IN ACCORDANCE 

6. DIMENSIONS ID'CWIFIED ON THt  P U N S  SHALL BE VERIFIED IM THE TO ORDER THE CONTRAMOR, A1  ANY TIME, TO VACATE ANY AREA IMMEDIATELY AND CONTINUOUSLY BY THE COMTRACTOR. DURING CONSlRVCTlON ADJACENT TO AN ACTIVE RUNWAY. UNDER WITH ALL AlRPORT STANDARD OPERATING PROCEDURES. 

FIELD. IN GENERAL. SMALL-SCALE DRAWINGS WITH GREATER NECESSARY I0 MAINTAIN SAFE AIRCRAFT OPERATIOWS. MO CIRCUMSTANCES SHALL ANY MEN OR EQUIPMENT PENETRATE 

RESOLUTIOR (I.E. 1 "=SO') GOVERN OVER LARGER SCALE 11. THE CONTRACTOR 5 H A l L  BC REOUIREO TO HAVE A VACUUM THESE SURFACES UNLESS PRIOR ARRANGEMEMTS HAVC BEEN MADE d. ALL PERMITTED VEHICLES SHALL BE CLEARLY MARKED WlTH THE 

DRAWINGS OF LESS RESOLUTION (I.E. 1"=500'), WRITTEN NOTES 6. ALL WORK TO BE PERFORMLD WIlHlN CERTAIN LIMITS OF AN ACTIVE SWEEPER WITH PLPljKlC BRUSHES (NOT STEEL) AN0 OPERATOR WITH AIRPORT OPERATIONS. COMPANY NAME, LOGO, OR OTHER IDENTIFICATION ACCEPTABLE TO 

GOVERN OVER GRAPHIC REPRESENIATIOH AN0 SPECIFICATIONS RUNWAY, UXIWA'I, OR APRON UHOER OPERATIONAL COt4OITIONS ON SITE PRO READY AT ALL T I M E  DURING CONSIRUCTION 
THE MAA. VEHICLE IDENTIFICATION SHALL BE IN ACCORDANCE 

GOVERN OVER OUAWtNGS, ANY DISCREPANCIES SHALL BE SHALL BE PERFORMED WHEN THC RUHWAY. TAXIWAY OR APRON IS ACTIVITY. THE FAR PART 77 APPROACH. PRIMARY, AND TRANSITIOMAL WITH BWI TENANT OlRCClWE 200.2, PARAGRAPH 3.2.8 'VEHICLE 

REPORTED TO THE ENGINEER FOR CLARIFICATION. NOT I N  USE. SUCH WORK SHALL ONLY BE ACCOMPLISHEO WITH SURFACES GOVERN STOCKPILES AND PARKED EQUIPMENT. UNDER REGISTRATION PROGRAM'. WHlCH S W E S  THAT CHAAACTERS OW 
PRIOR PERMlSflON FROM THE ENGINEfR AND MAA OPERATIONS. i l l .  WHERE TRAVEL ON OR ACROSS RUNWAYS, RAMP AREAS. NO CIRCUMSTANCES SHAlL STOCKPILES, PARKED TOUIPMEM. OR THE SIDE ARE TO BE A MINIMUM OF 8 INCHES HIGH; 

7. THE CONTRACTOR SHALL PROVIDE COLLAPSIBLE BARRICADES REFER TO PROJECT COOROINATION FOR ADDITIONAL tNFOAMATION ON TAXWAYS, OR AIRCRAFT APRONS IS REOUIRED. THE CONTRACTOR OTHER CONSTRUCTION ITEMS PENETRATE THESE SURFACES CHAPACTERS ON THE TOP (OR HOOD) ARE TO BE A MtNlMUM 

MARKED WITH DIAGONAL ALTERNAllNG ORANGE AND WHlTC COORDINATf#G CLaSURES SHALL PROVIDE AOEOUATE PERSOHNEL AN0 EOUIPMENI TO KEEP ADJACENT TO AN ACTIVE RUNWAY. OF 12  INCHES HIGH. TOP MARKINGS ARE TO BE ORIENTED 

STRIPES, AND WITH FLASHlNF RED LIGHTS, AS SHOWN ON THE SUCH SURFACES CLEAR OF DfBRI5. LONGITUDINALLY I N  ADD1TlON, PCRMllIED CONSTRUCTION 

DRAWINGS TO D f L I N W E  THE WORK ARE45 WHEN CLOSED TO 7. THE CONTRACTOR SHALL 1NSPECT ALL CONSTRUCTION AND STORAGE EQUIPMEN* SHALL BE PARKED AT THE CONTRACTOR'S STAGING VEHICLES SHALL WHCN RCOUESTED, OlSPLAY IN FULL VIEW, 

ArRPOAT TRAFFIC. ALL BARRICADES PLACED ADJACENT TO AN AREAS AS OFTEN AS NECESSARY AND PROMPTLY TAKE ALL STCPS lv. ALL MATERIAK THAT COULD BLOW ACROSS ANY PAVEMENTS AREA WHEN HOT IH U5E. TALL EQUIPMENT SUCH AS CRANES ABOVE IHE VEHICLE, h 3-FOOT X 3-TOOT, OR LARGER, 

OPEM RUNWAY, TAXIWAY, OR T A X I M E  MUST BE AS LOW AS NECESSARY TO PREVENT OR REMEDY ANY UNSAFE OR POTENTIALLY $HAL BE SECURED kr THE COMTRAC~OR AHO DISPOSED OF SHALL BE LOWERED TO THE GROUND WHEN NOT It4 USE. ORANGE AH0 WHITE CHECKERBOARD PLASTIC FLAG. EACH 

POSSIBLE I O  THE GROUND, OF LOW MASS, EnSlLY COLLAPSIBLE UNSAFE CONDlllOPlS OR ACTIVITIES DISCOVTRED. USIWG PROPER SANITARY METHODS. STM3KPILED MATERIAL SHALL BE CONSTRAINED I N  A MANNER TO CHECKERBOARO COLOR SHALL BE 1-FOOT SOUARE. 

UPON IMPACT WITH AN AIRCRAFT. AND WEIGHTED OR STURDILY PREVENT MOVEMENT RESULTING FROM AIRCRAFT JET BUST OR 
ATTACHED TO THE SURFACE TO PREVENT DISPLACEMENTS FROM 8. THE COWTRACTOR SHALL BE AWARE OF THE FOLLOWING TYPES OF q. INADEQUATE BARRICADING OR OTHER MARKING WHICH IS PLACED WlMO CONDITIONS I N  EXCESS OF I0 KNOTS. s. EACH VEHICLE OPERATiNC OH A TAXIWAY OR RUNWAY DURtNG 

PROP WASH, JET BLAST, WING VORTEX. OR OTHER SURFACE SAFETY PROBLEMS AND/OR HAZARDS: TO SEPARATE CONSTRUCTION OR MAINTENANCE AREAS FROM OPEN 
THE HOURS OF OPRKNESS S W L L  BE EQUIPPCD WITH FLASHING 

WIND CURRENTS. IF AFFIXED TO THC SURFACE, THE BARRICADES AIRCRAFT OPERAHNC AREAS. OR NON-FLASHING IDENTIFICATION LIGHTS ON TOP OF THE 

MUST BE FRANGIBLE AT GRADE LEVEL OR AS LOW AS .POSSIBLE, a. TRENCHES, HOLES, OR EXCAVATION OH OR ADJACENr TO R A D I O  C O M M U N I C A T I O &  VEHICLE AND OF SUCH INTENSIW TO CONFORM TO LOCAL CODES 

BUT WO GREATER THAN THREE INCHES ABOVE THE FROUWD ANY OPEN RUNWAY OR IN SAFEl'f AREAS. r. FAILURE 7 0  CONTROL UNAUTHORIZED VEHICLE AND HUMAN ACCESS A N 0  T F C U R I T Y  R F O U I R F M F M T Z  FOR MAINTENANCE VEHICLES. DARKNESS S H A U  BE DEFINED AS 

THROUGH ACTIVE AlRCRAn OPERATING ARUS.  REFER TO 
ONE HOUR BEFORE OFFICIAL SUNSET UNTIL ONE HOUR A K E R  

8. OPEN TRENCHES, EXCAVATIORS, AND STOCKPILED MATERIAL b. PAVEMENT DROP-OFFS OR PAVEMENT TURF-LIPS GREATER LCCESS. RAW0 COUMU~ICATIONS. AN0 SCURRY R E W I R E M C D  
1, THE COMRACT DOCUMENTS INCLUDE THE PROJECT SECURm SUNRtSE. 

LOCATED IN THE AIR OPERATIONS AREA ( A ~ A J  (I.E.. THE SECURE THAN r %  INCHES WHETHER PERMANENT OR TEMPORARY. FOR MORE IMTORMATION PlAN/S AND SPEClt7CATlONS SECTIOH X-1, StCURITT 
REOUIREMEMTS DURING CONSTRUCTION. THE CONTRACTOR SHALL f .  VEHICLES MM~NG ONLY OCCASIONK VISITS To THE JOB SITE 00 

PORTION OF THE AIRPORT) SHALL BE PROMINENTLY MARKED WlTH REFER TO THESE FOR ADDITIONAL SECURITY REOUIREMEMTS. NOT NEED TO BE PERMITTED AN0 ARE EXEMPT FROM THE 
ORANGE FLAGS AH0 LIGHTED BY APPROVLD LIGHT UNITS DURING E l  UNMAUKED/UNUGHTED HOLES OR EXCAVATION IA ANY APRON. s. FAILURE TO MAINTAIN RADIO COMMUNICATION BETWEEN IDENTlFlCAnON REOUIREMENTS CONTAINED ABOVE, EXCEPT THAT 
HOURS OF YMlTtD YlSlBlLlIT AND DARKNESS. THE CONTRACTOR OPEN TAXIWAY, OPEN TAXILANE, OR RELATED SAFETY AREA. CONSTRUCTION AND MAINTENANCE VEHtCLES AN0 ATCT. REFER TO 2, 

AREA ACCESS REOUIREMENTS: THEY MUST ALSO BL UGHTEO WHEN ENTERING THE JOB SITE 
SHALL CONTINUOUSLY MAINTAIN LIGHTS IN OPERATING COND171ON VEHICLE ACCESS. RADIO COMMUWICBUPN5. AluD DURING THE HOURS OF DARKNESS. 
AND REPLACE BATTERIES, BULBS. ETC. AS MEEOED SO THAT THEY d. MOUNDS OR PILES OF EARTH, CONSTRUCTION MATERIALS, PEQUIREMENTS FOR MORE IMFORMATION. 

TEMPORARY STRUCTURES. OR OTHER OBJECIS IN THE VICINITY OF 
o. OEFlNlTlON - MOVEMENT AREA: THE MOVEMENT AREA DESIGNATION 

MAY ALWAYS BE LIGHTEO IN HOURS OF DARKNESS. INCLUDES RUNWAYS, TAXIWAYS, AND OTHER AREAS OF AN AIRPORT g. RCFER TO SPECIFICATIONS ITEM X-1 FOR SECURITY ACCCS5 
9. EXISTING TOPDGRAPHIC FIKLD SURVEYS WERE PROWBED BY ANY OPEN RUNWAY, TAXIWAY, TAXIUNE, OR I N  A RELATED SAFEIT t, CONSTRUCTION AND MAINTENAMCE ACTWITIES OR MATERIALS WHICH WHICH ARE USED FOR TAXIING, HOVER-TAXIING, AIR-TAXIING, INFORMATION. 

THE CONTROL ON THIS PROJECT IS AREA. APPROACH, OR DEPARTURE AREA. COULD HAMPER THE RESPONSE OF 4IRCRAFT RESCUE AND FIRE 
s. VEHICLES OR EOUIPMENT. WHETHER OPERATING OR IDLE, ON ANY FIFHTlNF EQUIPMENT FROM REACHING AIRCRAFT, ALL OR ANY PAXT 

TAKCOFF, AND LANDING OF AIRCRAFT, EXCLUSIVE OF LOADING 
RIZONTAL DATUM AND NAV RAMPS AND AIRCRAFT PARKING AREAS. 4. RAOIO COMMUNICATIONS - FOR THOSE AUTHORIZED TO OPERATE 0 8  

OPEN RUNWAY. TAXIWAY, TAXILANE. OR IN ANY RCLATED SAFETY OF i H I  RUNWAY/TAXIWAY SYSTEM. RUHWAY APPROACH AND WORK IN THE AIRFIELD MWEUENT AREA. RADIO COMMUNICATION 
AREA, APPROACH. OR DEPARTURE AREA. DEPARTURE AREAS, AND URCRAFT PARKING LOCATIONS b. MOVEMENT A K A  MARKINGS ARE DESIGNATED EY TWO PARAUEL WITH THE FAA CONTROL TOWER IS REOUIRED AT ALL TIMES. ALL 

UNES. ONE SOU0 AND ONE DASHED, ON THE PAVEMENT. VEHICUIAR MOVEMENTS I N  THt  MOVEMCNT AREA ARE UNDER THE 
f, VEHICLES, EOUIPMCMT. EXCAVATION. SIOCKPILES, OR OTHER 5 f T E  ACCFSS. CONTRACTOR S T A G l N  DIRECT CONTROL OF THE ATCT AND REQUESTS FOR MOVEMEM 

MATERIALS WHICH COULD DEGRADE OR QTHERWISE INTERFERE -AGE MUST BE APPROVED BY THE ATCT VIA RADIO COMUUNlCATlOH PRIOR 
WITH ELECTRONIC SIGNALS FROM RADIOS OR ELFCTRONIC TO ENTERING OR MOVING WiTHIN THE MOVEMENT AREA. RAM05 

10. €XISTING AIRFIELD LIGHTING 5YSTEUS - INTERRUITON OF NAVIGATIONAL blDS (NAVAIDS). 1. ACCESS TO THE SIIE - THE CONTRACTOR'S ACCESS POINTS TO THE SHALL BE FURNISHED BY THE CONTRACTOR AND SHALL BE CAPABLE 
EXISTING AIRFIELC UGHTING SYSTEMS MOT IOENTlFlED ON THE SITE SHALL BE AS SHOWN ON THE PROJECT SECURITY PLAN. THE C. MOTE THAT ADA DRIVING PRlVlLEGES ARE FOR WON MOVDIENT OF TRANSMITTING AND RECEIVING AT A GROUND FRCOUENCY OF 
CONSTRUMION DOCUMERTS SHALL ROT BE PERMITTED. ALL g. UNMARKED UTIUTY, NAVAID, W W H E R  SERVICE, RUNWAY U M f N G ,  CONTRACTOR SHALL BE RESPONSIBLE FOR ALL VEHICLES AND AREAS ONLY. PLL UMESCORTCO ACCESS TO THE AIRFIELD 121.9 MHZ. THIS FREOUENCY IS TO BE UTILIZED WHFM CROSSING 
AIRFIELD LlGHlING CIRCUITS AFFECTED BY THIS PROJECT SHALL OR OTHER POWER OR SIGNAL CABLES THAT COULD BE DAMAGED PERSONNEL WHO ENTER THE AtRPORT THROUGH THESE ACCESS MOVEMENT AREAS WILL REOUIRE CONTRhCTOR PERSONNEL TO ACTIVE FACILITIES. SUFFICIENT RADIOS SHALL BE ON SITE AND 
BE TEUPORAIItLY MAINTAINED BY THE CONTRACTOR OURING DURING CONSIAUCflON. POINTS. THE CONTRACTOR IS RESPONSIBLE FOR TRAbEPORTING COMPLEIE THE BWI AIRPORT MOVEMENT AREA TRAINING PROGRAM OPERATING AT ALL TIMES SO THAT INSTRUCTIONS OR 
OPERATIONAL PERIODS. EMPLOYfES TO AND FROM THE JO& SITE PERSONAL VEHICLES PROVIDED BY AIRPORT OPERATIONS. IF MOVEMENT AREA TRAINING COMMUNICATIONS MAY BE DISPATCHED TO ALL CREWS WITHIN AN 

h. ODECTS, WETHER OR NOT MARKED OR FlAGGEO, OR ACTWlTlES SHALL NOT BE PARKED ANYWHERE WtlHlN THC AIRPORT 0PERP;IIONS IS REOUtREO TO ALLOW THE CONTRACTOR ACCESS TO THE ACTIVE AOA WITHIN ONE MINUTE AFTER RECEIPT OF QlRECTlON 
11. THE CONlRACTOR SHALL PROVIDE AN ADEOUATE NUMBER OF ANYWHERE OH OR IH THE VICIRITY OF THE AlRPORl WHICH C W L D  AREA. REFER TO WO+ XCCESS. RADIO COMYUHCAllOHS. AND ALRFIELQ WITHOUT AM M M  OPERATIONS (OPS) ESCORT. A LFTTER FROM THE TOWER 

WATER TRUCKS TO CONTROL DUST I N  THE PROJECT WORK AREA, BE DISTRACTING, CONFUSING, OR A W U I N G  TO PILOTS DURING SCCURITI REWIREWENTS FOH ADDlflOYAl INFORMAT 3N. 
STAGING AREA, STORAGE AREAS, HAUL ROUTES AND THC WASTS AIRCRAFT OPERATIONS. SHOULD BE SUBMITTED TO MAA'S DIRECTOR OF AIRPORT 
SITE. 2. ALL OFF-SITE HAUL ROUTES SHALL BE SELECTED 1 0  MINIMIZE OPERATIONS IDENTIFYING: THE NAMES OF THE PERSONNEL TO 

1. UNFUGGED/UNLIGHTED LOW VISIBILIIY ITEMS SUCM AS TAU. DISTURBANCE TO THE PWBUC. 11 SHAU BE THE CONTRACTOR'S 
8E IRAlMEb, THC REASON AIRFIELD ACCESS IS NEEDED, THE 

12. A l l  THE PERMITS AND LICENSES RCOUlRCD FOR THE PROJECT CRANES. ORINS, ETC. ANYWHERE IN THE VIClNlTY OF ACTIK RESPONSIBILIIY TO COORDINATE OFF-SITE HAUL ROUTES (STATE 
DURATION THAT ACCCSS IS NCEDED, AND THE NUMBER OF TIMES 

WORK SHALL BE OBTAINED AT THE CONTRACTOR'S EXPENSE RUNWAYS OR IN ANY APPROACH OR DEPARWRE AREA. SUCH ACCCSS IS NEEDED DURING THAT DURATION. BASED ON THE 
HIGHWAYS, COUNTY ROADS, OR C l r r  STREETS) WrrH THE APPROPRIATE 

EOUIPUENT SHALL BE PARKED IN THE CONTRACTOR'S 5TAGlNG 
INFORMATION IN THE LEnER. MAA OPS WILL EITHER OFFER A 

13. OWNER WHO HAS JURlSDlCTlON OVER THE AFFECTED ROUTE. THE CUSS FOR TRAIMING OF CONTRACTOR PERSONNEL OR HAVE AN 
AREA AND THE BDOM(S) LOWERED TO THE GROUND WHEN NOT I N  CONTRACTOR'S ON-AIRPORT HAUL ROUTES ARE INDICATED ON THE OPS ESCORT AVAILABLT FOR AIRFIELD ACCESS. THE 
USE. PROJECT SECURITY PLAN THESE SHALL BE EXISTING HAUL ROADS, CONTRACTOR SHALL PROVIDE THE LETTER TO MAA'S DIRECTOR 

WHERE AVAILABLE, OR ALONG TAXRVAY/TAXILANE PAVEMENTS UNLESS OF OPERATIONS THIRTY CALENDAR DAY5 IN ADVANCE OF THE 
j. MfSLEADlNG OR MALFUNCTIONING LIGHTS OR UNLIGHTED/UNMARKED OIIIERYIISE INDICATED It4 THC CONTRACT DRAWINGS. TRAINING ONCE TRAINING 15 SUCCESSFULLY COMPLCTEO, ONLY 

OBSTRUCTIONS IN THE APPROACH TO ANY ACTIVE RUNWAY. THOSE AUTHORIZfD 8Y AIRPORT OPERATIONS WILL BE ALLOWED 
3. OH-SITE ROAM AND OTHER AIRFIELO PAVEMENTS USED AS HAUL TO REOUEST COMMUWICATIONS CLEARANCE FROM THE ATCT TO 

k. INADEQUATE APPROACH OR DEPARTURE SURFACES (THESE ROUTES SHAU BF MAINTAINED 8Y THE CONTRACTOR AND SMLL BF ACCCSS MOVEMENT AREAS, TAXWAYS OR CU)SEJ RUNWAYS. 
SURFACES ARE NEEDED TO ASSURE ADCQUATE LANDING OR RESTORfD AT THE CONTRACTOR'S EXPENSE TO WEIR ORIGINAL PERSONNEL AND VEHrCLESOUlR lMG ACCESS TO CROSS OPEN 
TAKEOFF CLEARANCE OVER OBSTRUCTIONS, IMCLUDING THE CONDITION UPOM COMPLETION OF BEING USED A5 A HAUL ROUTE, gUCT!VLBVHWdYyS5MUSLBtl5C9 KLLeQU!RTOrLT 
CONTRACIOR'S WORK AND STORAGE AREAS). UNLESS OTHERWISE DIRECTED BY THE CONTRACT WCUMENTS OR 8Y OPERAT!ONSIP.RSONNEL. R E G A ~ E S ~ Q F - T ~ J l ~ I P ~ C C O ~ .  

THE ENGINEER. THE BEFORE AND AFTER CONDITION OF ALL ON-SITE 
HAUL ROUTES (TEMPORARY OR PERYANENT) SHALL BE JOINTLY 
INSPECTED AND DETERMINED BY THE CONTRACTOR AND THE ENGINEER 

-- MARYLAND AVl ATION A D M I N I S T R A T I O N  

OFFICE OF EMCINEERING AND CONSTRUCTION MANAGEMENT 



P R O J E C T  C O O R D I N A T I O N  
f C / L  RUNWAY 

1. ALL COORDINATION BETWEEN THE CONTRACTOR AND MAA OFFICES 1. FACILITY CLOSURES - REQUESTS FOR FACILITY CLOSURES SHALL 2. THE PROJECT SUPERVISORS SHALL HAVE THE FOLLOWING 
BE MADE AT LEAST FOURTEEN CALENDAR DAYS IN ADVANCE OF TELEPHONE NUMBERS WITH THEM AT ALL TIMES: SHALL BE DONE THROUGH THE ENGINEER EXCEPT AS NOTED UNDER INNER-TRANSITIONAL 

EMERGENCY COORDINATION. THE PROPOSED CLOSING TO ALLOW AIRPORT OPERATIONS TIME TO 
ISSUE A TENANT INFORMATION ADVISORY. CLOSURES SHALL BE I. MAA FIRE MARSHALL (410) 859 -7815 /7511  HORIZONTAL SUR - - - - - - - - - 

2. THE CONTRACTOR SHALL PROVIDE THE ENGINEER WITH A CURRENT CONFIRMED FOUR WORKING DAYS PRIOR TO THE CLOSURE. THE ii. BWI FIRE/RESCUE/MEDICAL EMERGENCY 4 1 0  859 -7222  
LIST OF ALL EMPLOYEES WORKING ON THE AIRPORT INCLUDING CONTRACTOR MAY BE REQUIRED TO MEET WITH AIRPORT iii. BWI POLICE EMERGENCY 14101 859 -7040  
SUBCONTRACTORS. THE LIST SHALL BE MAINTAINED CURRENT BY THE OPERATIONS AND THE FAA TO EVALUATE AND ESTABLISH ANY iv. BWI DUTY AIRPORT OPERATIONS MGR (410) 859 -7018  
CONTRACTOR. RUNWAY AND TAXlWAY CLOSURE TIMES AND DURATIONS. TO THE V. CONSOLIDATED DISPATCH CENTER (410) 859 -71  1 7  

EXTENT POSSIBLE, THE CONTRACTOR SHALL COORDINATE vi. BWI OFFICE OF AIRPORT SECURITY (410) 859 -7162  
3. CONTRACTOR COORDINATION - CONSTRUCTION AND MAINTENANCE CONSTRUCTION TO COINCIDE WITH RUNWAY AND TAXIWAY CLOSURES vii. FAA ATCT 4 1 0  859 -7636  

OPERATIONS BY OTHERS MAY OCCUR CONCURRENTLY AND IN THE ALREADY SCHEDULED FOR CONSTRUCTION AND MAINTENANCE viii. FAA AIRWAY FACILITIES SSC 4 1 0  859 -7252  ESTABLISHED AIR 
VICINITY OF CONSTRUCTION ASSOCIATED WITH THIS PROJECT. THE OPERATIONS BY OTHERS. ix. MDE OIL CONTROL PROGRAM 4 1 0  537 -3442  I I 
CONTRACTOR SHALL COORDINATE OPERATIONS AND COOPERATE WlTH g. UPON COMPLETION OF ANY STAGE OR PHASE OF WORK, THE (COMPLIANCE AND REMEDIATION) 
MAINTENANCE CREWS AND OTHER CONTRACTORS WORKING ON THE 
AIRPORT. 

ENGINEER WlLL ARRANGE A PHYSICAL INSPECTION OF THE AREA 
WITH AIRPORT OPERATIONS PERSONNEL PRIOR TO THE OPENING OF 3. THE CONTRACTOR SHALL PROVIDE THE PHONE NUMBERS OF THREE 

4. COORDINATION WlTH BWI AIRPORT FlRE RESCUE SERVICE (VIA THE 
ANY TAXIWAY, RUNWAY, RAMP AREA OR AIRPORT ROADWAY THAT PERSONNEL, INCLUDING THE PROJECT SUPERINTENDENT, WHO MAY BE 
HAS BEEN CLOSED FOR WORK OR USED FOR A CROSSING POINT CONTACTED IN AN EMERGENCY. PERSONNEL SHALL BE ON CALL 2 4  

ENGINEER): OR HAUL ROUTE BY THE CONTRACTOR. HOURS PER DAY FOR MAINTAINING AIRPORT HAZARD LIGHTING AND 
BARRICADES. 

a. THE CONTRACTOR SHALL COMPLY WlTH MARYLAND FlRE LAWS, NFPA h. UPON COMPLETION OF WORK AND RETURN OF ALL RELATED AREAS 
1 - UNIFORM FIRE CODE. ; CHAPTER 16, 'SAFETY DURING TO STANDARD CONDITIONS, THE CONTRACTOR SHALL NOTIFY MAA 4.  THE CONTRACTOR SHALL PROVIDE THE NAME AND PHONE NUMBERS 
CONSTRUCTION AND DEMOLITION OPERATIONS' (CURRENT EDITIONS) (IN WRITING) AND DESCRIBE THE AREA THAT IS COMPLETE AND OF THE PROJECT SECURITY COORDINATOR AND THE DESIGNATED 
AND CHAPTER 21,  'AIRPORTS'. AVAILABLE FOR NORMAL AIRPORT OPERATIONS. ALTERNATE WHO SHALL BE ON CALL 2 4  HOURS PER DAY FOR 

CONTACT REGARDING SECURITY ISSUES 

b. OPEN FLAME, WELDING OR TORCH CUTTING OPERATIONS ARE 6. UTILITIES: 
PROHIBITED WITHOUT FIRST OBTAINING A BWI AIRPORT WELDING 
AND BURNING PERMIT. THE PERMIT IS AVAILABLE AT THE BWI FIRE a. UNDERGROUND UTILITIES - LOCATIONS OF KNOWN UNDERGROUND 
MARSHAL'S OFFICE, 1 3 3 4  ASHTON ROAD, SUITE G, HANOVER, MD UTILITIES SHOWN ON THE PUNS ARE APPROXIMATE. ALL UTILITY RELATED DOCUMENTS 
21076.  THE PERMIT MAY BE REQUESTED FOR A PERIOD NOT TO LOCATIONS SHALL BE FIELD VERIFIED BY THE CONTRACTOR PRIOR ESTABLISHED AIRPORT ELEVATION 
EXCEED THIRTY DAYS. PRIOR TO COMMENCING WORK, ANY PERSON TO COMMENCING CONSTRUCTION. THE CONTRACTOR IS REQUIRED 1. FAA ADVISORY CIRCULARS (AC'S), ORDERS AND FEDERAL AVIATION 
CONDUCTING OPEN FLAME/HOT WORK OPERATIONS SHALL BE TO COMPLETE A DIGGING AUTHORIZATION FORM, AS SUPPLIED BY REGULATIONS (FAR'S) - THE FOLLOWING PUBLICATIONS CONTAIN 
FAMILIAR WITH THE LATEST EDITION OF NFPA 5 1 0  STANDARD FOR THE ENGINEER, PRIOR TO INITIATION OF EXCAVATION OPERATIONS. 

TYPICAL SECTION 
DEFINITIONS OR DESCRIPTIONS OF CRITICAL AIRPORT OPERATING 

FIRE PREVENTION DURING WELDING. CUTTING, AND OTHER HOT AREAS. COPIES OF THESE PUBLICATIONS ARE AVAILABLE THROUGH OBSTACLE FREE ZONE (OFZ) 
WORK. ADEQUATE FIRE AND SAFETY PRECAUTIONS MUST BE TAKEN b. REPAIR OF UTILITIES DAMAGED DURING CONSTRUCTION MUST BE THE FAA AT WWW.FAA.GOV AND CAN BE REVIEWED AT THE OFFICES NOT TO SCALE 
AND THE PROCEDURE APPROVED PRIOR TO COMMENCEMENT OF STARTED IMMEDIATELY AND CONTINUE UNTIL COMPLETED. OF THE MAA. 
WORK. A FlRE WATCH IS REOUIRED. 

I. ALL SUCH REPAIRS SHALL BE IN ACCORDANCE WITH THE THE ITEMS OUTLINED BELOW PERTAIN TO AIRFIELD SAFETY 
c. A HYDRANT USE PERMIT IS REQUIRED PRIOR TO CONNECTION TO CONTRACT SPECIFICATIONS OR AS DIRECTED BY THE ENGINEER REQUIREMENTS AND ARE REFERENCED THROUGHOUT THE CONTRACT 

k C/L RUNWAY 

ANY AIRPORT FIRE HYDRANT. AN0 SHALL BE AT THE CONTRACTOR'S EXPENSE. DOCUMENTS. TRANSITIONAL SURFACE TRANSITIONAL SURFACE 

ii. IF FAA CABLES ARE DAMAGED, REPAIRS SHALL BE DONE IN a. AC 150/5370-2,  'OPERATIONAL SAFETY ON AIRPORTS DURING 
5. AIRPORT OPERATIONS COORDINATION (VIA THE ENGINEER): ACCORDANCE WITH FAA REQUIREMENTS AN0 IN THE PRESENCE CONSTRUCTION', CURRENT EDITION, SETS FORTH GUIDELINES TO 

OF AN FAA REPRESENTATIVE. THE FAA MAY ELECT TO HAVE ASSIST AIRPORT OPERATORS IN COMPLYING WITH FAR PART 139, 
0. THE AIRPORT WlLL BE IN OPERATION DURING THE CONSTRUCTION THE REPAIR PERFORMED BY OTHERS IN WHICH CASE THE "CERTIFICATION AND OPERATION: LAND AIRPORTS SERVING CERTAIN 

1 5 0 '  
OF THlS PROJECT THE CONTRACTOR SHALL BE REQUIRED TO CONTRACTOR SHALL BE RESPONSIBLE FOR PAYING THE INCURRED AIR CARRIERS" AND WITH THE REQUIREMENTS OF FEDERALLY 
COORDINATE ALL CONSTRUCTION ACTIVITIES WlTH AIRPORT 
OPERATIONS AND COMPLY WlTH ANY AND ALL RESTRICTIONS AND 

COSTS OF REPAIRS. FUNDED AIRPORT CONSTRUCTION PROJECTS. 

INSTRUCTIONS PROVIDED BY AIRPORT OPERATIONS. c. UTILITIES NOTIFICATION - AT LEAST TWO WORKING DAYS PRIOR TO b .  FAR PART 7 7  'OBJECTS AFFECTING NAVIGABLE AIRSPACE', CURRENT 

b. THE CONTRACTOR SHALL NOT BE ALLOWED TO IMPACT ANY NORMAL 
COMMENCING CONSTRUCTION OPERATIONS IN AN AREA WHICH MAY EDITION: 

AIRPORT OPERATION WITHOUT PRlOR APPROVAL OF AIRPORT 
INVOLVE UNDERGROUND UTILITIES, THE CONTRACTOR SHALL NOTIFY 
THE ENGINEER AND THE OWNER OF EACH UNDERGROUND UTILITY I. ESTABLISHES STANDARDS FOR DETERMINING OBSTRUCTIONS TO 

OPERATIONS. AFFECTED. NAVIGABLE AIRSPACE. IMAGINARY SURFACES ARE DEFINED IN 
THE PUBLICATION AND ARE SHOWN ON THlS SHEET. 

C .  AT LEAST FOURTEEN CALENDAR DAYS BEFORE ACTUAL THE FOLLOWING LlST INCLUDES POSSIBLE UTILITIES WITHIN THE 
COMMENCEMENT OF CONSTRUCTION ACTIVITY, THE CONTRACTOR 
SHALL CONFIRM WlTH THE ENGINEER. IN WRITING, THE PROPOSED 

CONSTRUCTION LIMITS. ADDITIONAL UTILITIES NOT LISTED BELOW li. ESTABLISHES REQUIREMENTS FOR FILING NOTICE TO THE FAA 

TIME, DATE, AND AREA THAT CONSTRUCTION IS TO OCCUR. 
MAY ALSO BE ON-SITE. FOR CERTAIN PROPOSED CONSTRUCTION OR ALTERATION - 

PROPOSALS. COMPLETION OF THE 'NOTICE OF PROPOSED 
UTILITY OWNERSHIP: CONSTRUCTiON OR ALTERATION' FORM (FAA FORM 7460-1)  IS 

I. SEE "CONTRACTOR'S SAFETY REQUIREMENTS DURING  CONSTRUCTION^ 
d. PORTABLE FLOODLIGHTING - USE OF PORTABLE FLOODLIGHTING 

DISCUSSED IN AC 70/7460-1 'OBSTRUCTION MARKING AND 
AS CONTAINED I N  THE PLANS REGARDING RESTRICTED AREAS I N  

SHALL BE COORDINATED WITH AIRPORT OPERATIONS AND THE MISS UTILITY CENTER 1-800-257-7777 LIGHTING', CURRENT EDITION. THE VICINITY OF ACTIVE RUNWAYS AND TAXIWAYS. 
ENGINEER TO ENSURE THAT THE LIGHTING DOES NOT COMPROMISE BGE 
THE CONTROL TOWER'S VISIBILITY OR THAT IT IS NOT POSITIONED (410) 685 -0123  2. IMAGINARY SURFACE REQUIREMENTS FOR EXISTING ACTIVE RUNWAYS 

SUCH THAT IT FACES INTO ANY RUNWAY APPROACH WHERE IT (410) 234 -5000  c. AC 70/7460-2,  'PROPOSED CONSTRUCTION OF OBJECTS THAT (R/W) ARE SIMILAR EXCEPT PRIMARY SURFACES (PS) DIMENSIONS VARY: 
MIGHT CAUSE CONFUSION TO PILOTS. THE CONTRACTOR SHALL 1 -800 -685 -01  23 MAY AFFECT THE NAVIGABLE AIRSPACE', CURRENT EDITION, R/W 4 - 2 2  - 5 0 0 '  P S  ( 2 5 0 '  LT  & RT. OF C/L)  
PROVIDE PORTABLE FLOODLIGHTING AS REQUIRED FOR NIGHT PROVIDES INFORMATION TO PERSONS PROPOSING TO ERECT OR R/W 1 0 - 2 8  - 1 0 0 0 '  P S  ( 5 0 0 '  LT. & RT. O F  C/L) 
CONSTRUCTION OPERATIONS. VERIZON REPAIR BURIED CABLE (410) 954 -2222  ALTER AN OBJECT THAT MAY AFFECT NAVIGABLE AIRSPACE. 

1-800-275-2355 THE AC EXPLAINS THE REQUIREMENT TO NOTIFY THE FAA 
R/W 1 5 R - 3 3 L  - 1 0 0 0 '  P S  ( 5 0 0 '  LT. & RT. O F  C/L) 

e. FLAGMEN AND VEHICLE ESCORTS - BEFORE CONSTRUCTION BEGINS AND THE FAA's RESPONSIBILITY R/W 1 5 L - 3 3 R  - 1 0 0 0 '  P S  ( 5 0 0 '  LT & RT. O F  C/L) 
FAA AIRWAY FACILITIES SSC (410) 859 -7252  TO RESPOND TO THESE NOTICES. TYPICAL SECTION 

THE CONTRACTOR SHALL FURNISH FLAGMEN AS NECESSARY TO COMCAST (410) 931 -4600  
CONTROL CONSTRUCTION TRAFFIC UNLESS OTHERWISE DIRECTED (410) 729 -8000  d. AC 150/5300-13,  'AIRPORT DESIGN', CURRENT EDITION, 

F A R PART 77 IMAGINARY SURFACES 
BY THE ENGINEER OR AIRPORT OPERATIONS. ESTABLISHES DESIGN, OPERATIONAL. AND MAINTENANCE STANDARDS NOT TO SCALE 

MlLLENlUM DIGITAL MEDIA (410) 987 -9300  FOR AIRPORTS. STANDARD TERMS USED IN THE CONTRACT PLANS 
ALL CONTRACTOR VEHICLES THAT ARE REQUIRED TO CROSS AND SPECIFICATIONS ARE DEFINED BELOW. 
ACTIVE RUNWAYS AND RUNWAY SAFETY AREAS SHALL DO SO ANNE ARUNDEL COUNTY UTILITY OPERATIONS BUREAU 
UNDER A DIRECT CONTROL ESCORT FROM AIRPORT OPERATIONS (WATER SUPPLY FROM AIRPORT PERIMETER TO METER) i. OBSTACLE FREE ZONE (OFZ) - A VOLUME OF SPACE WHlCH IS 
PERSONNEL. 

EMERGENCIES (410) 222 -8400  
FREE OF ALL FIXED OBJECTS AND CLEAR OF VEHICLES IN THE 

CONTRACTOR VEHICLES THAT ARE REQUIRED TO CROSS ACTIVE GENERAL INFORMATION (410) 222 -7520  
PROXIMITY OF AN AIRPLANE CONDUCTING AN APPROACH. MISSED 

TAXIWAYS MUST BE EITHER ESCORTED BY AIRPORT OPERATIONS 
APPROACH. LANDING, TAKEOFF, OR DEPARTURE. AN OFZ 

OR HAVE COMPLETED THE BWI MOVEMENT AREA TRAINING 
TYPICAL SECTION IS SHOWN ON THlS SHEET. 

PROGRAM AND BE AUTHORIZED TO OPERATE VEHICLES IN THE 
MOVEMENT AREA. 

E M E R G E N C Y  C O N T A C T  I N F O R M A T I O N  ii. OBJECT FREE AREA (OFA) - A TWO DIMENSIONAL GROUND AREA 
SURROUNDING RUNWAYS, TAXIWAYS, AND TAXILANES WHlCH IS 

VEHICLES REQUIRED TO OPERATE ON TAXIWAYS OR CLOSED 
1. EXCEPT FOR EMERGENCIES. ALL CONTACT WiTH AIRPORT PERSONNEL CLEAR OF OBJECTS EXCEPT FOR OBJECTS WHOSE LOCATION IS 

RUNWAYS SHALL DO SO UNDER THE DIRECT CONTROL OF A 
SHALL BE MADE THROUGH THE ENGINEER. FOR EMERGENCIES FIXED BY FUNCTION. 

COMPETENT FLAGMAN WHO HAS COMPLETED MOVEMENT AREA INVOLVING SAFETY (INJURIES. FIRES, SECURITY BREACHES, ETC.) THE 

TRAINING AND WHO IS IN DIRECT CONTACT WlTH THE FAA AIR CONTRACTOR SHALL MAKE DIRECT CONTACT WITH AIRPORT OPERATIONS iii. SAFETY AREA - THE SURFACE ADJACENT TO RUNWAYS, 
FOLLOWED BY NOTIFICATION TO THE ENGINEER AS SOON AS POSSIBLE. TAXIWAYS, AND TAXILANES OVER WHICH AIRCRAFT SHOULD, IN 

TRAFFIC CONTROL TOWER (ATCT) GROUND CONTROL. DRY WEATHER, BE ABLE TO CROSS AT NORMAL SPEEDS 

VEHICLES REQUIRED TO OPERATE ON TAXILANES, APRONS, OR 
WITHOUT INCURRING ANY SIGNIFICANT DAMAGE. A SAFETY AREA 

NON-MOVEMENT AREA HAUL ROUTES SHALL DO SO UNDER THE 
IS GRADED, DRAINED AND COMPACTED. IT IS FREE OF ANY 

DIRECT CONTROL OF A COMPETENT FLAGMAN. 
HOLES, TRENCHES, BUMPS OR OTHER SIGNIFICANT SURFACE 
VARIATIONS OR OBJECTS OTHER THAN THOSE WHlCH MUST BE 
THERE BECAUSE OF THEIR ESSENTIAL AERONAUTICAL FUNCTION. 
THE SAFETY AREA REQUIRES THE CAPABILITY OF SUPPORTING 
MAINTENANCE VEHICLES AND AIRCRAFT RESCUE AND FlRE 
FIGHTING VEHICLES UNDER NORMAL (DRY) CONDITIONS. 

NOT TO SCALE 

M A R Y L A N D  A V I A T I O N  A D M I N I S T R A T I O N  

OFFICE OF ENGINEERING AND CONSTRUCTION MANAGEMENT 

CLIENT LOGO HERE. 



ICRIPTION: 

G E N E R A L  C O N S T R U C T I O N  N O T E S  

I. THIS PROJECT IS FOR WORK AT BALTIMORE/WASHINGTON 2. ALL OFF-SITE HAUL ROUTES SHALL BE SELECTED TO MINIMIZE b. THE CONTRACTOR SHALL NOT BE ALLOWED TO IMPACT ANY NORMAL 3. THE CONTRACTOR SHALL PROVIDE THE PHONE NUMBERS OF THREE 
INTERNATIONAL THURGOOD MARSHALL AIRPORT, HEREAFTER DISTURBANCE TO THE PUBLIC. IT SHALL BE THE CONTRACTOR'S AIRPORT OPERATION WITHOUT PRIOR APPROVAL OF AIRPORT PERSONNEL, INCLUDING THE PROJECT SUPERINTENDENT- WHO MAY BE 
REFERRED TO AS 'THE AIRPORT' OR 'BWI'. RESPONSIBILITY TO COORDINATE OFF-SITE HAUL ROUTES (STATE OPERATIONS. CONTACTED IN AN EMERGENCY. 

2. THlS PROJECT SHALL BE CONSTRUCTED IN ACCORDANCE WlTH THE 
HIGHWAYS, COUNTY ROADS, OR CITY STREETS) WlTH THE APPROPRIATE 
OWNER WHO HAS JURISDICTION OVER THE AFFECTED ROUTE. THE c. AT LEAST FOURTEEN CALENDAR DAYS BEFORE ACTUAL 

CONTRACT PLANS AND SPECIFICATIONS AND ANY RULES, CONTRACTOR'S ON-AIRPORT HAUL ROUTES ARE INDICATED ON THE COMMENCEMENT OF CONSTRUCTION ACTIVITY, THE CONTRACTOR 4. THE CONTRACTOR SHALL PROVIDE THE NAME AND PHONE NUMBERS 
REGULATIONS, STANDARDS, OR SPECIFICATIONS REFERENCED PROJECT SECURITY PLAN. SHALL CONFIRM WITH THE ENGINEER, IN WRITING. THE PROPOSED OF THE PROJECT SECURITY COORDINATOR AND THE DESIGNATED 
THEREIN. THE PROJECT IS SUBJECT TO INSPECTION BY TIME, DATE, AN0 AREA THAT CONSTRUCTION IS TO OCCUR. ALTERNATE WHO SHALL BE ON CALL 2 4  HOURS PER DAY FOR 
REPRESENTATIVES OF THE MARYLAND AVIATION ADMINISTRATION 3. ON-SITE ROADS AND OTHER AIRFIELD PAVEMENTS USED AS HAUL 

CONTACT REGARDING SECURITY ISSUES. 
(MAA), THE FEDERAL AVIATION ADMINISTRATION (FAA), AND OTHER ROUTES SHALL BE MAINTAINED BY THE CONTRACTOR AND SHALL BE 
GOVERNING AGENCIES. RESTORED AT THE CONTRACTOR'S EXPENSE TO THEIR ORIGINAL 

6. UTILITIES: 

3. PROJECT PHASING - THE PROJECT IS TO BE COMPLETED IN 
CONDITION UPON COMPLETION OF BEING USED AS A HAUL ROUTE, 
UNLESS OTHERWISE DIRECTED BY THE CONTRACT DOCUMENTS OR BY 

a. UNDERGROUND UTILITIES - LOCATIONS OF KNOWN UNDERGROUND 
CLOSE CONFORMANCE WlTH THE PHASING PLANS, IF PROVIDED. THE ENGINEER. THE BEFORE AND AFTER CONDITION OF ALL ON-SITE 

UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE. ALL UTILITY 
AND NOTES AS CONTAINED IN THE CONTRACT DOCUMENTS. LOCATIONS SHALL BE FIELD VERIFIED BY THE CONTRACTOR PRIOR 
CHANGES TO THE PHASING PLANS SHALL BE COORDINATED WlTH HAUL ROUTES (TEMPORARY OR PERMANENT) SHALL BE JOINTLY TO COMMENCING CONSTRUCTION. THE CONTRACTOR IS REQUIRED 
THE ENGINEER AND REVIEWED WlTH THE DESIGNER PRlOR TO INSPECTED AND DETERMINED BY THE CONTRACTOR AND THE ENGINEER TO COMPLETE A DIGGING AUTHORIZATION FORM, AS SUPPLIED BY 
IMPLEMENTATION. THROUGH THE USE OF DIGITAL PHOTOGRAPHY AND/OR VIDEO. THE THE ENGINEER, PRIOR TO INITIATION OF EXCAVATION OPERATIONS. 

CONTRACTOR MAY NEED TO COORDINATE HAUL ROUTE USAGE WlTH 

4. PROJECT COMPLETION TIMES - THE CONTRACTOR IS EXPECTED OTHER CONTRACTORS WORKING ON THE AIRPORT. 

TO COMPLETE CRITICAL PORTIONS OF THE PROJECT WlTHlN THE 
b. REPAIR OF UTILITIES DAMAGED DURING CONSTRUCTION MUST BE 

SPECIFIED TIMEFRAMES AND TO COMPLETE THE ENTIRE PROJECT 4. FENCING, DRAINAGE, GRADING AND OTHER MISCELLANEOUS STARTED IMMEDIATELY AND CONTINUE UNTIL COMPLETED. 

ON TIME. LIQUIDATED DAMAGES, IF SPECIFIED, WlLL BE CONSTRUCTION REQUIRED TO CONSTRUCT OR RESTORE TEMPORARY OR 

ASSESSED SHOULD THE TIMEFRAME BE EXCEEDED. PERMANENT HAUL ROUTES OR ACCESS POINTS ON THE AIRPORT WlLL 
BE THE CONTRACTOR'S RESPONSIBILITY AND SHALL BE APPROVED BY i. ALL SUCH REPAIRS SHALL BE IN ACCORDANCE WITH THE 

5. CONSTRUCTION LIMITS - ALL CONTRACTOR VEHICLES SHALL THE ENGINEER PRIOR TO COMMENCING THE WORK. CONTRACT SPECIFICATIONS OR AS DIRECTED BY THE ENGINEER 

REMAIN WlTHlN THE DESIGNATED CONSTRUCTION LIMITS OR HAUL 
AND SHALL BE AT THE CONTRACTOR'S EXPENSE. 

ROUTES (UNLESS OTHERWISE AUTHORIZED). 5.  ALL ON-SITE ACCESS ROADS TO AIRPORT FACILITIES SHALL REMAIN 
OPEN AND MAINTAINED AT ALL TIMES. ii. IF FAA CABLES ARE DAMAGED, REPAIRS SHALL BE DONE IN 

6. DIMENSIONS IDENTIFIED ON THE PLANS SHALL BE VERIFIED IN THE 
ACCORDANCE WlTH FAA REQUIREMENTS AND IN THE PRESENCE 

FIELD. IN GENERAL, SMALL-SCALE DRAWINGS WITH GREATER 6. CONTRACTOR'S STAGING AREA - AN AREA WILL BE MADE AVAILABLE OF AN FAA REPRESENTATIVE. THE FAA MAY ELECT TO HAVE 

FOR CONTRACTOR'S MOBILIZATION AND STORAGE. THE CONTRACTOR'S THE REPAIR PERFORMED BY OTHERS IN WHICH CASE THE 
RESOLUTION (I.E. lW=50 ' )  GOVERN OVER LARGER SCALE 

STAGING AREA SHALL BE FREE OF DEBRIS. IF DIRECTED BY THE 
CONTRACTOR SHALL BE RESPONSIBLE FOR PAYING THE INCURRED 

DRAWINGS OF LESS RESOLUTION (I.E. lW=500') ,  WRITTEN NOTES 
ENGINEER. THE CONTRACTOR WILL BE REQUIRED TO STAKE OUT AND 

COSTS OF REPAIRS. 
GOVERN OVER GRAPHIC REPRESENTATION AND SPECIFICATIONS 
GOVERN OVER DRAWINGS. ANY DISCREPANCIES SHALL BE FLAG THE STAGING AREA LIMITS. UPON COMPLETION OF THE 

PROJECT, THE STAGING AREA SHALL BE RESTORED TO ITS ORIGINAL 
c. UTILITIES NOTIFICATION - AT LEAST TWO WORKING DAYS PRlOR TO 

REPORTED TO THE ENGINEER FOR CLARIFICATION. 
CONDITION. COMMENCING CONSTRUCTION OPERATIONS IN AN AREA WHlCH MAY 

INVOLVE UNDERGROUND UTILITIES, THE CONTRACTOR SHALL NOTIFY 
7. EXISTING TOPOGRAPHIC FIELD SURVEYS WERE PROVIDED BY 

7. ALL MATERIALS AND EQUIPMENT WHEN NOT IN USE SHALL BE THE ENGINEER AND THE OWNER OF EACH UNDERGROUND UTILITY 

PLACED IN APPROVED AREAS. AFFECTED. 

THE FOLLOWING LlST INCLUDES POSSIBLE UTILITIES WlTHlN THE 

P R O J E C T  C O O R D I N A T I O N  
CONSTRUCTION LIMITS. ADDITIONAL UTILITIES NOT LISTED BELOW 
MAY ALSO BE ON-SITE. 

8.  1. ALL COORDINATION BETWEEN THE CONTRACTOR AND MAA OFFICES 
SHALL BE DONE THROUGH THE ENGINEER EXCEPT AS NOTED UNDER 

UTILITY OWNERSHIP: 

EMERGENCY COORDINATION 
9. MISS UTILITY CENTER 

BGE 
1-800-257-7777 

2. THE CONTRACTOR SHALL PROVIDE THE ENGINEER WITH A CURRENT (410) 685 -0123  
~ W ~ A ~ E p t ~ ( r $ l ~ I  C K ~ r n D E j j k :  F E $ ~ ~ ~  LIST OF ALL EMPLOYEES WORKING ON THE AIRPORT INCLUDING 
h%MCfm%% SUBCONTRACTORS. THE LIST SHALL BE MAINTAINED CURRENT BY THE (410) 234 -5000  

CONTRACTOR. 1-800-685-0123 

G E N E R A L  A I R F I E L D  S A F E T Y  D U R I N G  C O N S T R U C T I O N  3. CONTRACTOR COORDINATION - CONSTRUCTION AND MAINTENANCE VERIZON REPAIR BURIED CABLE (410) 954 -2222  
OPERATIONS BY OTHERS MAY OCCUR CONCURRENTLY AND IN THE 1-800-275-2355 

1 .  THE CONTRACTOR SHALL ACQUAINT SUPERVISORS AND EMPLOYEES WITH VICINITY OF CONSTRUCTION ASSOCIATED WITH THIS PROJECT. THE 
ACTIVITY AND OPERATIONS THAT ARE INHERENT TO THE AIRPORT AND CONTRACTOR SHALL COORDINATE OPERATIONS AND COOPERATE FAA AIRWAY FACILITIES SSC (410) 859 -7252  
SHALL CONDUCT CONSTRUCTION ACTIVITIES TO CONFORM TO ALL WITH MAINTENANCE CREWS AND OTHER CONTRACTORS WORKING ON 
ROUTINE AND EMERGENCY AIR TRAFFIC REQUIREMENTS AND GUIDELINES THE AIRPORT. COMCAST (410) 931  -4600  
FOR SAFETY SPECIFIED HEREIN. (410) 729 -8000  

4. COORDINATION WlTH BWI AIRPORT FlRE RESCUE SERVICE (VIA THE 
2. THE CONTRACTOR AND HIS/HER SUBCONTRACTOR(S) SHALL PROTECT ENGINEER): MlLLENlUM DIGITAL MEDIA (410) 987 -9300  

WORKERS, MAA AND AIRPORT TENANT EMPLOYEES, AND THE GENERAL 
PUBLIC. THE CONTRACTOR SHALL ALSO ENSURE THAT PROPERTY OR a. THE CONTRACTOR SHALL COMPLY WITH MARYLAND FIRE LAWS, NFPA 

ANNE ARUNDEL COUNTY UTILITY OPERATIONS BUREAU 

EQUIPMENT. UNRELATED TO WORK, WHICH BELONGS TO MAA OR (WATER SUPPLY FROM AIRPORT PERIMETER TO METER) 
AIRPORT TENANTS IS NOT DAMAGED DURING CONSTRUCTION. 

1 - UNIFORM FIRE CODE, ; CHAPTER 16, 'SAFETY DURING 
CONSTRUCTION AND DEMOLITION OPERATIONS' (CURRENT EDITIONS) EMERGENCIES (410) 222 -8400  

3. THE CONTRACTOR SHALL NOT ALLOW EMPLOYEES, SUBCONTRACTORS, 
AND CHAPTER 21. 'AIRPORTS' GENERAL INFORMATION (410) 222 -7520  

SUPPLIERS, OR ANY OTHER UNAUTHORIZED PERSON TO ENTER OR 
REMAIN IN ANY AIRPORT AREA WHICH WOULD BE HAZARDOUS TO b. OPEN FLAME, WELDING OR TORCH CUTTING OPERATIONS ARE 

PERSONS OR TO AIRCRAFT OPERATIONS. PROHIBITED WITHOUT FIRST OBTAINING A BWI AIRPORT WELDING E M E R G E N C Y  C O N T A C T  I N F O R M A T I O N  
AND BURNING PERMIT. THE PERMIT IS AVAILABLE AT THE BWI FlRE 

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ALL MARSHAL'S OFFICE, 1 3 3 4  ASHTON ROAD. SUITE G. HANOVER. MD 1. EXCEPT FOR EMERGENCIES. ALL CONTACT WITH AIRPORT PERSONNEL 

NECESSARY PROTECTIVE GEAR AND EQUIPMENT REQUIRED FOR THE 21076.  THE PERMIT MAY BE REQUESTED FOR A PERIOD NOT TO SHALL BE MADE THROUGH THE ENGINEER. FOR EMERGENCIES 

PROTECTION OF THE CONTRACTOR'S PERSONNEL DURING EXCEED THIRTY DAYS. PRIOR TO COMMENCING WORK. ANY PERSON INVOLVING SAFETY (INJURIES, FIRES, SECURITY BREACHES. ETC.) THE 

CONSTRUCTION. CONDUCTING OPEN FLAME/HOT WORK OPERATIONS SHALL BE CONTRACTOR SHALL MAKE DIRECT CONTACT WITH AIRPORT OPERATIONS 
FAMILIAR WITH THE LATEST EDITION OF NFPA 5 1 8  STANDARD FOR FOLLOWED BY NOTIFICATION TO THE ENGINEER AS SOON AS POSSIBLE. 

5. THE CONTRACTOR SHALL INSPECT ALL CONSTRUCTION AND STORAGE FIRE PREVENTION DURING WELDING, CUTTING. AND OTHER HOT 
AREAS AS OFTEN AS NECESSARY AND PROMPTLY TAKE ALL STEPS WORK. ADEOUATE FIRE AND SAFETY PRECAUTIONS MUST BE 

TAKEN AND THE PROCEDURE APPROVED PRlOR TO COMMENCEMENT 
2. THE PROJECT SUPERVISORS SHALL HAVE THE FOLLOWING 

NECESSARY TO PREVENT OR REMEDY ANY UNSAFE OR POTENTIALLY 
OF WORK. A FlRE WATCH IS REQUIRED. 

TELEPHONE NUMBERS WlTH THEM AT ALL TIMES: 
UNSAFE CONDITIONS OR ACTIVITIES DISCOVERED. 

I. MAA FIRE MARSHALL (410) 859 -7815 /7511  
S I T E  A C C E S S .  C O N T R A C T O R  S T A G I N G .  C. A HYDRANT USE PERMIT IS REQUIRED PRlOR TO CONNECTION TO ii. BWI FIRE/RESCUE/MEDICAL EMERGENCY (410  8 5 9  7 2 2 2  
H A U L  R O U T E S .  A N D  M A T E R I A L  S T O R A G F  ANY AIRPORT FIRE HYDRANT. jii. BWI POLICE EMERGENCY (4101 ~ 5 9 ~ 7 0 4 0  

Iv. BWI DUTY AIRPORT OPERATIONS MGR (410) 859 -7018  
ACCESS THE 'ITE - THE ACCESS v. CONSOLIDATED DISPATCH CENTER (410) 859 -71  1 7  THE 

5. AIRPORT OPERATIONS COORDlNATlON (VIA THE ENGINEER): SITE SHALL BE AS SHOWN ON THE PROJECT SECURITY PLAN. THE vi. BWI OFFICE OF AIRPORT SECURITY (410) 859 -7162  
CONTRACTOR SHALL BE RESPONSIBLE FOR ALL VEHICLES AND 

0 .  THE AIRPORT WlLL BE IN OPERATION DURING THE CONSTRUCTION vii. MDE OIL CONTROL PROGRAM (410) 537 -3442  
PERSONNEL WHO ENTER THE AIRPORT THROUGH THESE ACCESS 

OF THIS PROJECT. THE CONTRACTOR SHALL BE REQUIRED TO (COMPLIANCE AND REMEDIATION) 
POINTS. THE CONTRACTOR IS RESPONSIBLE FOR TRANSPORTING 
EMPLOYEES TO AND FROM THE JOB SITE. PERSONAL VEHICLES COORDINATE ALL CONSTRUCTION ACTIVITIES WlTH AIRPORT 

SHALL NOT BE PARKED ANYWHERE WlTHlN THE AIRPORT OPERATIONS OPERATIONS AND COMPLY WlTH ANY AND ALL RESTRICTIONS AND 

AREA. INSTRUCTIONS PROVIDED BY AIRPORT OPERATIONS. 

- 
- 

- 

- 
- 

- 

CLIENT LOGO HERE. - 
- 
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GENERAL C O N S T R U C T I O N  NOTFT PROJECT C O O R D I N A ~ O N ,  

I .  TCTIS PROJfCT IS FOR WORK AT BIILTIMORE/WASHtNGT~ b. OBJECTS. WHETHER OR HOT MARKED OR FLAGGED, OR ACTfVmIES 1. ALL COOADINAT108 B W E E N  THE CONTRACTOR AND MAA OFFICES YERIZOH REPAIR BURIED CABLE (410) 954-2222 
1-800-275-2355 d. AC 150/5300-13, 'ARPORT DESIGN'. CURRENT EDITION. 

INTERNAllONAL THURGOOD MARSHALL AIRPORT, HFREAFTER REFERRED WYWHERE OW OR IN THE VICINlW OF THE AIRPORT WHICH COULD SHALL BE W N E  THROUGH THE ENGINEER EXCEPT AS NOTED UNDER ESTABLISHES DESIGN. OPERATIONAL AND MAINTENANCE STANDARDS 
TO AS 'THC A l R W m '  OR 'Wl ' .  BE DISTRACTING, CONFVSING, OR ALARMING TO PILOTS DURING FA& AIRWAY FACIUTICS SSC (110) 859-7252 EMERGENCY COORDINATION FOR AIRPORTS. STANDARD TERMS U5Eb IN THE CONTRACT PLANS 

AIRCRAFT OPERATIOMS. AND SPCClFlCATlONS ARE DEFINED BELOW. 
2. M I S  PROJECT SHALL BE CONSTRUCTED IN ACCCIRDAHCE WlTH M E  2. THE CONTRACTOR S U L L  PROVIDE THE ENGINEER WITH A CURRENT 

COMCAST (41 0) 93 1-4600 
LIST OF ALL EMPLOYEES WORKING ON THE AIRPORT INCLUDING CONTAACT P U N S  AND SPEClFtCATlONS AND ANY RULES. c. UNFlAGGED/UNLIGHTED LOW VISIBILITY E M S  SUCH A5 TALL (410) 729-8000 i. OBSTACLE FREE ZONE (OFZ) - A VOLUME OF SPACE WHICH IS 

REGULATIONS, STANDARDS, OR SPECIFICATIONS REFCREMCED CRANES, URIUS, ETC. A N W E R E  I N  THE VICINITY OF ACTWE SUBCONTRACTORS THE LIST SHALL BE MAINIA1NED CURRENT BY FREE OF ALL FIXED OBJECTS AND CLEW OF VEHICLES IN THE 
THEREIN. THE PROJECT IS SUBJECT TO INSPECTION Bu RUNWAYS OR ANY APPROACH OR DEPARTURE AREA. SUCH THC CONTRACTOR. MILLENIUM DIGITAL MEOlA (41 0) 987-930D PROXIMITY OF AN AIRPUNE CONDUCTING AN APPROACH, MISSED 
REPRESEKIATIVES OF THE MARYUINO AVIATION ADUlNISTAArlON EQUIPMENT SHALL BE PhRKED I N  THE CONTRACTOR'S STAGING APPROACH, UNOING, TAKEOFF. OR DEPARTURE. AM OFZ 
(MAA), THE FEDERAL AVIATION ADMINISTUATION (FAA), AND OTHER AREA AND THE MOMIS, THE WHEN 3. CONTRACTOR COORDIWION - COMSTRUCTIDN AN0 MAINTENAHCE ANNE ARUNDEC COUNrY UTIL IN  OPERATIONS BUREAU TYPICAL SECTION IS SHOWN ON THIS SHEET. 
WYERHIMG AGENCIES. USE. OPERATIOHS BY OTHERS MAY OCCUR CONCURREHTLY AND IN T H ~  (WATER SUPPLY FROM AIRPORT PERIMETER TO METER) 

VICINITY OF CONSTRUCTIOH ASSOCIATED WITH THlS PROJECT. THE 
CONTRACIOR SHALL COORDINATE OPERATIONS AND COOPCRATE 

11. OBJECT FREE AREA (OFA) - A TWO DIMENSIONAL GROUND AREA 
3. PROJECT PHASING - THE PROJEQ IS TO BE COMPLETED I N  d. YISLEADIHG OR MALFUNCTIONING LIGHE OR UNLIGHTEO/UNHAAKEO EMERGENCIES (410) 222-8400  

WlTH MAINTENANCE CREWS AM0 OTHCR CONTRACTOR5 WORKING 
SURROUNDING RUNWAYS, TAXIWAYS, AND TAXILANES WHlCH IS 

CLOSE CONFORUAHCE WlTH THC PHASING PLANS, IF PROVIDED. OBSTRUCTIONS IN THE APPROACH TO AHY ACTNE RUNWAY. ON I t fE  AIRPORT. GENERAL lMFORMATlON (410) 222-7520 CLEAR OF OBJECTS EXCEPT FOR OBJECIS WHOSE LOCATION IS 
AMD NOTES AS CONTAINEO IN THE CONTRACT DOCUMENTS. FIXED 07 FUNCTION. 
CHANGES 70 ME PHASING PLANS SHALL BE COORDINATED WKH 
THE ENGINEER AND REVIEWED WITH THE OCSIGNCR PRIOR TO a. BIRD ATTRACTANE SUCH AS EDIELES (FOOD SCRAPS, ETC.), 4. COORMNATION WITH BWI AIRPORT FIRE RESCUE SERVICE (VIA lil. S A F E N  AREA - THE SURFACE ADJACENT TO RUNWAYS. 
IMPLEMENTATION. UISCEUANEOUS TRASH, OR POMDEP WATER. FOOD SCRAPS AND THE ENGINEER): TAXIWAYS, AND TAXIPANES OVER WHICH AIRCRAFT SHOULD, IN 

MISCELLANEOUS TRASH SHALL BE SECURED BY THE CONTRACTOR 1. EXCEPT FOR EMERGENCIES, ALL CONTACT WITH AIRPORT PERSONNEL DRY WEATHER, BE ABLE TO CROSS AT NORMAL SPEEDS 
4. PROJECT COMPUTION TIMES - THE CONTRACTDR IS EXPECTED AND OISPOSCD OF USING PROPER SANITARY METHODS. 0. THE COHTRACTOR SHALL COMPLY WITH MARYLAND FIRE LAWS. NFPA SHALL BE MADE THROUGH THE ENGINEER. FOR EMERGENCIES WITHOUT INCURRINF ANY SlGMlflCANT DAMAGE. A SAFETT AREA 

TO COMPLETE CRITICAL WRflONS OF TMC PROJECT WITHIN THE 1 - ~ F O I I M  FIRE CODE, : CHAPTER 16. 'SAFETY DURING INVOLVIWG SAFETY (INJURIES, FIRES. SECURITY BREACHES, ETC.) THE IS GRADED, DRAfMED AND COMPACTEO. I1  IS FREE Of ANY 
SPEClFlED TIMEFRAMES AND TO COMPLETE THE ENTIRf PROJECT CONSTRUCTION AND DEMOLIIION OPERATIONS' (CURRENT EDITIONS) CONTRACTOR S H A U  M M E  QlRECT CONTACT WITH AIRPORT OPERATIONS HOLES. TACNCHES, BUMPS OR OTHER SIGNIFICANT SURFACE 
ON TIME. LIQUIDATED DAMAGES, IF  SPECIFIED, WILL BE AND CHAPTER 21, 'AIRPORE'. FOLLOWED BY NOTtFlCATlON TO THE ENGINEER A5 SOON A5 POSSIBLE. VARIATIONS OR OBJECTS OTHER THAN THOSE WHICH MUST BE 
ASSESSED SHOULD THE TIMEFRAME BE EXCEEDED. THrRE BCCAWSE OF THEIR ESSENTIAL AERONAUTICAL FUNCTION. 

1. ACCESS TP THE SITE - THE CONTRACTOR'S ACCESS POINTS TO THE b. OPEN FLAME, WELDING OR TORCH CUTTING OPERATIOWS ARE 2. THE PROJECT SUPEAIIISORS SHALL HAVE THE FOLLOWING THE SAFETY AREA REOWIRES THE CAPABILITY OF SUPPORTING 
5. CONSTRUCTION LIMITS - ALL CONTRAClOR VEHICLES S H A U  PROHIBITED WITHOUT FIRST OBTAINING A WI AIRPORT WELDING TELEPHONE NUMBERS WITH THEM AT ALL TIMES. MAINTENANCE VEHICLES AND AIRCRAFT RESCUE AND FIRE 

BEMAN WItHIN THE DESIGRATED CONSTRUCTION LIMITS OR HAUL AND BWRNlHG PCRMIT. THE PERMIT IS AVAILABLE AT MC BWI FlRC FIGHTING VEHICLES UNDER NORMAL (DAY) CONDITIONS. 
ROUTES (UNLESS OTHERNISE AUTHORIZED). i. MAA FIRE MARSHALL 410  859-7815/7511 

I 
MARSHAL'S OFFICE. 1 3 3 4  ASHTON ROAO, suln G. HANOVER, MD 
21076. THE PERMIT MAY BE REQUESTED FOR A PERIOD NOT TO 11. BWl f1Rf/RfSCUE/MEUICAL EMERGENCY 410  859-7222 

6.DlIENSIONS IDEMIFIED ON THE PLANS SHALL BE KRlFlEO I N  THE ACCFS? Pclnrs. r H E  C O N ~ H A C ~ O R  IS R E ~ P Q N S ~ O L E  FOR CXCEEO THIRTY DAYS. PRIOR I0 COMMENCING WORK, AMY PERSON BWI POLlCE CMERGCNCY 410  854-7040  
FIELD. IN GENERAL. SMALL-SCALE DRAWINGS WlTH GREATER TRAM5POSTING CMPCOYECS TO AMO FROM THF LOR SITE IF SPACE IS CONOUCTING OPEN FLAME/HOT WORK OPERATIONS SHALL BE h. BWI DUTY AIRPORT OPERATIONS MGR 

i I 
410 859-7018  

RESOWTIOH (I.E. lW=50') GOVERN OVER L4RGER SCALE NOT AVAILABLE ON SITE FAMlllAR WITH THE LATEST EDITION OF NFPA 518  STANDARD FOR v. CONSOLIDATED DISPATCH CCNTER IlO/ 8 5 9 - I  I1 
DRAWINGS OF LESS RESOLUTION (I.E. 1"=500'), WRITTEN NOTES vi. BWI OFFICE OF AiRPORT SECURITY 4 1 0  859-7162 FlRE PRNENTION DURING WELDING. CUTTING, AND OTHER HOT 
GOVERN OVER GRAPHIC REPRESENTATION AN0 SPECIFICATIONS 2. ALL OFF-SITE HAUL ROUES SHALL BE SELECTED TO MINIMIZE WORK. ADEQUATE FIRE AND SAFETY PRECAUTIONS MUST 8E vTI. FAA AIR TRAFFIC CONTROL TOWER 4kO 859-7636 
GOVERN OVER DRAWINGS. ANY DISCREPANCIES SHALL BE DISTURBANCE TO THE PUBLIC. IT SHALL BE THE CONTRACTOR'S TAKEN AN0 THE PROCrOuRE APPROVED PRIOR TO COMMENCEMENT viii. MDE OIL CONTROL PROGRAM 410 537-3442 
REPORTED TO THf  ENGINEER FOR CLARIF1CAlIOH. RESPONSIBILITY TO COORDINATE OFF-SITE HAUL ROUTES (STATE OF WORK. k FIRE WATCH IS REOUIRED. ( c o u p r t a n c r  AMP ATMEDIATIOM) 

7. SUWEYS WERE PROVIDED BY 
1 5 0 '  

THE CONTROL ON THIS PROJECT 15 OR 'Iw STREm) 'ITH lHE APPROPRIATE 
E. A HYDRANT USE PERMIT IS REOUIRED PRIOR TO CONNECTION TO 3. THE CONTRACTOR SHALL PROYIDE THE PHONE NUMBERS OF THREE 

RIZONTAL OAlWM AND NAVD 88 
OWNER WHO M S  JURISDICTION OVER THE AFFECTED ROUTE. THE 

ANY AIRPORT FIRE HYDRANT. PERSONNCL, INCLUDING THE PROJECT SUPERINTCNDENT, WHO MAY BE 
CONTACTEO IN AN EMERGENCY. 

5. PORTABLE FLOODUGHTIWG - USE OF PORTABLE FLOODLIGHTING 
SHALL BE COORD1NATED WITH AIRPORT OPERATlQNS AND THE 4. 

8. THE CONTRACTOR S H A U  PROVIDE AN ADEQUATE NUMBER OF HAUL ROUTES SHALL ENGlHEEU TO ENSURE THAT THE UGHTIHG DOES NOT COMPROMISE 

WATEB TRUCKS TO CONTROL OUST IN WE PROJECT WORK AREA, 
BE MArNTAINED BY THE CONTRACTOH AND SIIALL BE RESTORED AT THE THE CONTROL TOWER'S VISIBIUTY OR THAT IT IS NOT POSITIONEO 

STAGING AREA. STORAGE AREAS, HAUL ROUTE5 AND THE WASTE CONTRACTOR'S EXPENSE TO THEW ORIGINAL CONDITION UPON SUCH THAT IT FACES INTO ANY RUNWAY APPROACH WHERE IT 

SITE. COMPLETION OF BEING USED AS A HAUL ROUTE, UNLESS OTWLRWISE MIGHT CAUSE CONFUSION TO PILOTS. THE CONTRACTOR SHALL 
DIRECTED BY THE CONTRACT DOCUMENTS OR BY THE ENGINEER. THE PROVIDE PORTABLE FLOODUGHllRG AS REQUIRED FOR NIGHT 

9. ALL THE PERMITS AND LICENSES REOUlRED FOR THE PROJECl BEFORE AND AFTER CONDITION OF ALL ON-SITE HAUL ROUTES CONSTRUCTION OPERATIONS. RECATEO- I(ITES: 

WORK SHALL BE OBTAINED AT THE COWTRACTOR'S EXPENSE. (TEMPORARY OR PERMANENT) SHALL BE JOINTLY INSPECTED AND 1 SEE 'CONTRACTOR'S SAFETY REQUIREMENTS DURING CONSTRUCTION" 
DETCRMIMCD BY THE CONTRACTOR AN0 THE ENGINEER THROUGH THC 1. FAA ADVISORY CIRCULARS (AC's), ORDERS AM0 FEDERAL AVIATION AS CONTAINED I N  THE P U N S  REGARDING RESTRICTED AREAS I N  

10. USE OF DIGITAL PHOTOGRAPHY AND/OR VIDEO. THE CONTRACTOR MAY 6. FLAGMEN AND v E ~ C L E  ESCORTS - REGULA~ONS (FAR'S) - THE FOLLOWING PUBLICATIONS CONTAIN THE VICINITY OF ACTIVE RUNWAYS ANO TAXIWAYS. CONTRACTOR SHALL 

NEED 10 CODRDINATE HAUL ROUTE USAGL WlTH OTHER CONIRACTORS 
~ " , " , ~ ~ ~ ~ & " , M ~ ~ A ~ , " I C N ~ " , ~ ~ O ~ E R ~ ~ ~ ~ ~ c T E D  THE 

DCFIM1TIONS OR DESCRIPTIONS OF CRITICAL ARPORT OPERATING 
WORKIMG ON THE 4IRPORT. AREAS. COPIES OF THESE PUBLICATIONS ARE AVAILABLE THROUGH 2. 1LAAGlNARY SURFACE REOUIREMENTS FOR EXISTING ACTIVE RUNWAYS 

ENGINEER OR AIRPORT OPERATIONS. THE F4A AT WWW.FAA.GOV AND CAN BE RWIEWED AT THE OFFICES 
( R D )  ARE S IMIUR EXCEPT PRIMARY SURFACES (PS) DIMENSIONS VARY 

4. FENCING. DRAINAGE. GRADING AND OTHER MBCELUNEOUS OF THE MAA. R/W 4-22 - 5 0 0 '  PS (250' LT. & BT. OF C/L) 

CONSTRUCTfON REOUIRED 70 CONSTRUCT OR RESTORE TEMPORARY OR 7, UT~UTIE$: 
R / W  1 0 - 2 8  - 1 0 0 0 '  PS (500' LT. & Rf. OF C j i )  

GENERAL A I R F I F I  W S A F E T Y  D U R I N G  C O N S T R U C T I O N  PERMANENT HAUL ROUTES OR ACCESS POINTS ON THE AIRPORT WlU THE l T N S  OMLINED B a O W  PEATAIM TO AIRFIELD SAFETY R/W 1 5 R - 3 3 1  - 1 0 0 0 '  PS (500' LT. & AT. OF C / l )  
I BE THE CONTRACTOR'S RESPONSIBILIV AH0 SHALL BE APPROVED BY ,. U n ~ E R ~ R O u N ~  U T ~ L ~ ~ E S  - LOCATIONS OF KNOWN U R D E ~ R O U N O  REOUIREMLNTS AND ARE REFERENCED THROUGHOUT THE CONTRACT R / W  15L-33R - 1 0 0 0 '  PS ( 5 0 0 '  LT. & RT. OF C/L) 

1. THE CONTRACTOR SHALL ACOUAINT SUPERVISORS AND EMPLOYEES WlTH THE ENGINECR PRIOR TO COMMENCING THE WORK. UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE. ALL UTlUTY DOCUMFUTS. 
I ACflVlTY AND OPERATIONS THAT ARE INHERENT TO THE AIRPORT AND 

SHALL CONOUCT CONSTRUCTION ACTIVITIES TO CONFORM TO bLL 5. ALL OH-5WE ACCESS ROADS TO AIRPURT FACILNtES SHALL REMAIN 
LOCAllONS SHAL l  BC FIELD VERIFIED BY THE CONTRACTOR PRIOR 0. AC 150/5370-2, 'OPERATIOYAL SAFETT ON AIRPORTS DURING TYPICAL SECTtON 

ROUTINE AND CMERGERCY AIR TRAFFIC ACQUIREMENTS AND GUIDELINES OPEN AND MAINTAINEO AT AU. TIMES. 
TO COMMENCtNG CON5TRUffION. THE CONTRACTOR IS REQUIRED 
TO COMPLETE A DIGGING AUTHORIZATION FORM, AS SUPPLIED QY 

CONSTRUCTIOW', CURRENT EDITION, SETS FORTH GUIDELIMES TO F A R PART 77 IMAGINARY SURFACES 
FOR SAFETY SPECIFIEO HEREIN. THE ENGINEER, PRIOR 1 0  INIIIATIOW OF EXCAVATION OPERATIONS. 

AS5tST AIRPORT OPERATORS IN COMPLYING WITH FAR PART 139, NOT TO SCALE 

6. COHTRACTOR'S STAGING AREA - AN AREA WILL BE MADE AVAILABLE "CERTIFICATION AM0 OPCRATION: LAND AfRPORTS SCWING CERTAIN 

2. THE CONTRACTOR AND HIS/HER SUBCONTMC101YS) SHALL PROTECT FOR CONTRACTOR'S MOBILIZATION AND STORAGE. THE CONTRACTOR'S b. REPAR OF UI7LIna DAMAGED DURING CONSTRUCTION MUST BE AIR CARRIERS" AND WITH THE REQUIREMENTS M FEDERALLY 

WORKERS, MAA AND AtRPORl TEMANT EMPLOYEES, 8ND THE GENERAL STAGING AREA SSHLL BE FREE OF DEBRIS. IF OIRECTED BY THE STARTED IMMEDIATELY AND CONTINUE UNTIL COMPLETED. FUNDED AIRPORT CONSTRUCTION PROJECTS. 

PUBLIC. THE CONTRACTOR SHALL ALSO ENSURE THAT PRIJPCRfY OR ENGINCTR. THE COHTRACTOR WlLL BE REOUIRED TO STAKE OW AND 
EQUIPMENT. UNRELATED TO WORK, WHlCH ELLONGS TO MAA OR FLAG THE STAGING AREA LIMITS. UPON COMPLETION OF THE PROJECT. b. FAR PART 77 'OBJECTS AFFECTING NAVIGABK AIRSPACE' CURRENT 
AIRPORT TENANIS IS NOT DAMAGED DURING CONSTRUCTION. THE STAGING AREA SHALL BE RESTORED TO IT5 ORIGINAL CONDITION. 

I. ALL SUCH REPAIRS SHALL BE IN ACCORDAHCE WITH THE EDITION: ,200' PAVEMEN$ 20D, 
CONTRACT SPECIFICATIOHS OR AS DIRECTfO BY THE ENGINEER 

J.  THE CONTRACTOR SHALL NOT ALLOW EMPLOYEES, S U B C O ~ R A ~ O R S .  7. ALL MATERIALS AND EOUIPMENT (IHCLUDIFH: STOCKPICED MATERIAL) 
AND SHAU BE AT THE CONTRACTOR'S EXPEHSE. i. ESTABLISHES STANDARDS FOR DETERMINING OQSTRUCTIONS TO 

NAVIGABLE AIRSPACE. IMAGINARY SURFACES ARE OEFINEO IN RUNWAY f ND 
SUPPUERS, OR ANY ofH€R UNAUTHORIZED PERSON TO ENTER OR WHEN NOT I N  USE S H A U  BE PLACED I N  APPROVED AREAS WHERE ii. IF FAA CABLES ARE DAMAGED, REPARS s m i L  BE D o n r  IN THE PuBucATIoN AND ARE SHOWN ON THIS SHEET. 

-. ... ... 
ELEVATION 

REMAIN IN AMY AIRPORT AREA WHICH WOULD BE HAZARDOUS TO 
PERSONS OR TO AIRCRAFT OPERATIONS. 

TH€Y WILL NOT CONSTITUTE A HAZARD TO AIRCRAFT OPERATIONS ACCORDANCE WITH FAA REOWIREMENIS AND I N  THE PRESENCE 
AND MOT PENETRATE CLEARANCE SURFACES SHOWN (IN THE GFNERAL A P P m  ACH . . . . . . . 

OF AN FAA REPRESENTATIYE. THE FbA MAY ELECT TO HAVE 11. ESTABLISHES REQUIREMENTS FOR FILING NOTICE TO THE F M  
m 

CONSTRUCTION AN0 S A W  NOTES. SLOPE APPROACH 

4. THE CONTRACTOR SHALL 8E RESPONSIBLE FOR PROVIDING ALL THE REPAIR PTRFORMED BY OTHERS IN WHICH CASC THE FOR CfRTAlN PROPOSED CONSTRUCT1ON OR ALTERATION SLOPE 
NECESSARY PROTECTIVE GEAR AND EQUIPMENT REQUIRED FOR THE CONTRACTOR SH4LL BE RESPONSIBLE FOR PAYING THE INCURRED PROPOSALS. COMPLCtIOW OF THE 'NOllCE OF PROPOSED 

PROTECTION OF THE CONIRACTOR'S PERSONNEL DURING THE FA4 PART 7 1  APPROACH. PRIMARY, AND TRANSITIONAL COSTS OF REPAIRS. CONSTRUCTION OR ALTERATIOH' FORM (FAA FORM 7460-1) IS 
CONSTAUCIIOR. 

SURFACES STOCKPILES AND EOUIPMEN'. 
t. UTILITIES NOTIFICATION - AT LEAST TWO WORKING DAYS PRIOR TO NO CIRCUMSTANCES SHALL STOCKPILCS, PARKED EOUIPMENT. OR 

DISCUSSED IN AC 70/7460-1 'OBSTRUCTION MARKING AND 

CITHFR CONSTRUCTION ITEMS PENETRATE THESE SURFACES COMMENCING CONSIRUCTION OPERATIOMS IN AN AREA WHICH MAY LIGHTING' CURRENT EOlTIOM. 
5. THE CONTRACTOR SHALL INSPECT A U  CONSTRUCTION AND STORAGE 

AREAS AS OFTEN AS NECESSARY AND PROMPTLY TAKE ALL STEPS AOJACENT TO AN ACTIVE RUNWAY. INVOLVE UNDERGROUND UTILITIES, THE CONTRACTOR SHALL NOTlrY 

NECCSSART I 0  PREVEKI OR REMEDY ANY U N U F E  OR POTENHAUY 
THE ENGINEER AND THE OWNER OF B C H  UNDERGROUND UTILITY C- AC 70 /7461 t2 ,  'PROPOSE0 CONSTRUCTION OF OBJECTS THAT 

UNSAFE CONDITIONS OR ACTIVITIES DISCOVERED. EOUIPMENT SHALL BE PARKfD AT THC CONTRACTOR'S STAGING 
AFFCCTEO MAY AFFECT THE NAVIGAPLE AIRSPACE' CURRENT EDITION, 

AREA WH€H NOT I N  US€. TALL EOUIPMENT SUCH AS CRANES PROVIDES INFORMATIOH TO PERSONS PROPOSING TO ERECT OR 

6. THE CONTRACTOR SHALL BE AWARE OF THC FOLLOWING N P E S  OF SHALL BE LOWERED TO WE GROUND WHEN NOT IN USE. 
THE FOLLOWIHG UST INCLUDES POSSIBLE UTILITIES WlTHlN THE ALTER AN OQJCCT THAT M4Y AFFECT NAVIGABLE AIRSPACE. 

SAFETw PROBLEIIS AND/OR HAZARDS: SfDCKPILEO MATERIAL SHALL BE CONSTRAINED I N  A MANNER 
CONSTRUClION LIMITS. ADDlTlONAL UTILITIES NOT LISTED BELOW THE AC EXPLAINS THE REQUIREMEN1 TO NOTIFY THE FAA 

TO PRFVENT MQIEMEMT RESULTING FROM WIND CONDlTlONS I N  
MAY ALSO BC ON-SITE. BEFORE CONSTh7UCTIOH BEGINS AM0 THE FAA'S RESPONSIBILITY 

0 .  UNMARKED UTILLTI, NAVAID, WEATHER SERVICE. RUNWAY LIGHTING, EXCESS OF 10 KNOTS. UTILlr( OWNERSKIP: TYPICAL dPPROACH PROFILE TO RESPOND TO THESE NOTtCC5. 

OR OTHER POWER OR SIGNAL CABLES THAT COULD BE DAMAGE0 
DURING COMSTRUCTIOY. 

F A R PART 77 FMAGINARY SURFACES 
MI55 UTILITY CENTER 1-800-257-7777 NOT TO SCALE 

BGE 
(410) 685-01 23 
(410) 234-5000  

1-800-685-01 23 

CUENT LOGO HERE. 

ERPWI: 

HBM 
PROJECT TIILC: - 

M A R Y L A N O  DEPARTMENT OF T R A N S P O R T A T I W  

MARKAND AWATlON ADMINISTRATION 
- 

B A L T I ' V I O R f f W A S t l i N E T O N  
I N l t A N A I I C ) N A t  NOTES - NON SECURE AREAS SHEET NO.: 

B A C T I M O R E / W A S H I N G T O N  
I N T E R N A T I O N A L  A I R P O R T  WLE: 0 AlE: 

AS SHOWN - 



p INCLUDING IMPROPERLY MARKED DISPLACE0 OR RELOCATED SHALL 0 E  ON S E  AND OPERATIMG AT ALL TIMES SO THAT SHALL BE CONSTRAINED IN A MANNER TO PREVENT M M M E N T  
THRESHOLDS. INSTRUCTIONS OR COMHUUlCAllOUS MAY BE DISPATCHED TO ALL RESULTING FROM AIRCRAFT JET BLAST OR WINO CONOlTlONS IN 

7 .  M I S  PROJECT IS FOR W R K  AT MARllN STATE AIRPORT (m), 1. THE CONTRACTOR S H U  ACOUAINT SUPERVISORS AND EMPLOYEES m. INADEQUATE OR IMPROPER METHODS OF MARKING, BARRtChOING, CREWS WITHIN AN ACTlVE AOA WtTHlN ONE MINUTE AFTER RECEIPT EXCESS OF t o  KNOTS. 
HERUFTER REFERRED TO AS 'THE AIRPORT'. WlTH ACTIWTY AND OPERATIONS W A T  ARE INHERENT TO THE AIRPORT AND LIGHTING OF TEMPORARILY CLaSED PORTIONS OF THE OF DIKCIION FROM THE ATCT. 

AND SHALL COHOUCT CONSTRUC~ION ACTIVITIES TO CONFORM Ta ALL AIRPORT AOA. 9. ALL COEITRACTOR VEHICLES AND TRAFFIC (UNLESS OTHEAWISE 
2. THIS PROJECT SHALL BE CONVRUCTED IN ACCOROANCZ WIW IHE ROUTINE AND EMERGENCY hlA TRAFFIC REQUIREMENTS AND 13. FUCMEM - IN ACCORDANCE WITH W E  SPEClFIChllOHS, M E  AUTHORIZED) SHALL REMAIN WlTlllN THE DESIGNATE0 CONSTRUCTION 

COMRACT P U N S  AN0 SPECIFICAHOMS AND ANY RULES, REGUWIONS, GUIDELINTS FOR SAFETY SPFClrlEO HEREIN. n, WAKR, SNOW, D M ,  OEBRIS, OR OTHER TRANSIENT CONTRACTOR S H A U  FURNISH, AT HIS OWN EXPENS€, RnGMEN AS LIMITS OR HAUL ROUTES. 
STANDARDS. OR SPECIFICATIONS REFERENCED THEREIN. THE PROJECT ACCUHUUTION WHICH TEMPORARILY OBSCURES PAYEMEMl NfcESShRY TO CONTROL CONSTRUCTION TRAFFIC UNLESS OTHERWISE 
IS SUBJECT TO INSPECTION BY REPRESENTATIVES OF ME MMYLANO 2. THE CONTUNTOR WD HISJHER SUBCONTRACTOR(S) SHALL ~ O K C T  MARKINGS OR PAVEMENT EWES, OR DIMINISHES TWE Yl5181LllT DIRECTED BY THE EHGINEER. A U  CON'IRACTOR VEHICLES THAT ARE 

AVIATION ADMlNlSTRATION (MAA), THE FEDERAL AVIATION WORKERS, MAA AND AIRPORT TENANT EMPLOYEES, AND THE GENERAL OF RUNWAY OR TAXIWAY LIGHTING. REQUIRED TO CROSS ACTWE RUNWAYS, RUNWAY SAFETY AAEAS, 

A O M I N I ~ A ~ O H  (FAA), AND OTHER GOVERNING AGENCIES. PUBLIC. THE CONTRACTOR SHALL ALSO ENSURE THAT  PROPER^ OR TAXIWAY5 AND APRONS SHALL 00 50 UNDER THE DIRECT CONTROL 
EQUIPMEN'I. UNRELATEO TO WORK, WHICH BELONGS TO M U  OR 0. BIRD ATIRACThNTS SUCH AS mlBLES (FOOD SCRPPS, EtC.), OF A FLAGHAY IS IN OIRECT I. THE A4RPORl MU NOT PROVIDE AIRFIELO OPERPITIONS AREA ESCORTS. 

3. PROJECT PHASING - THE PROJECT IS TO BC COMPLETED IN CLOSE AIRPORT TENANTS IS NOT DAMhGED DURING CONSTRUCTION. MISCELLANEOUS TRASH, OR POMDEO WAlER. FOOD SCRAPS AND FAA ATCT GROUHO CONTROL. ALL AIRCRAFT TRAFFIC ON RUNWAYS, THE CONTRACTOR MUST PROVIDE RADIO5 TO THE CREW AND AQUAINT 
MISCELl4NEOUS TRASH SHALL BE SECURE0 BY THE CONTRACTOR TAXRAYS ANO APRONS SHALL HAVE PRIORITY OVER CONTRACTOR'S PERTINENT PERSONNEL WIlM THE PROPER PROCEDURES IN 

~ ~ ~ " , R " , " , ~ ~ ~ { " , ~ $ ~ Y ~ , " ~ 1 M ~ ~ ~ N & $ ~ ~ ~ \ ~ ~ $ y " " , ~ " , ' , " ~  3, THE COHTRACTOR SHALL NOT AUOW EMPLOYEES, SUBCOMRACTORS, AND DISPOSED OF USING PROPER SANITARY MErHOOS. TRAFFIC. AT NO TIME SHALL THE CONTRACTOR'S VEHICLES OR COMMUH1CATlONS WITH GROUND CONTROL. 

OR PHASE OF WORK, THE ENGINEER W I N  ARRANGE A PHYSICAL SUPPLIERS, OR ANY OTHER UNAUTHORIZED PERSON TO ENTER OR PERSONNEL BE AUOWEO TO ENTER OR CROSS ACTIVE RUNWAYS OR 

INSPECTION OF THE AREA WITH ArRPORT OPERATIONS PERSONNm REMAIN IN ANY AIRPORT AREA WHICH WOULD BE HAZARDOUS TO p. FOREIGN OBJECTS DEBRIS: CLtAR ZONES WlTHOUr PROPER AUTHORIZATION OBTAINED TnROUGH 2. THE CONTRACTOR S H A U  PROVIDE THE ENGINEER WITH I CURRENT 

PRIOR TO THE OPENING OF ANY TAXIWAY, RUNWAY, RAMP AREA OR PERSONS OR TO AIRCRAFT OPERAIIOWS. GROUND CONTROL. LIST OF ALL EMPLOYEES WORKING ON THE YRPORT. THE UST SHALL 
THAT "" cLOSEO 'OR 1. DEBRIS, WASTE, LOOSE MATERIAL (INCLUDIHG OUST AMD DIRT), BE MAINTAIMEO CURRENT BY THE CONTRACTOR AN0 APPUES TO BOTH OR USED 'OR 

4. THE CONTRACTOR SHALL BE RnPONSlflLE FOR PROYIMNG ALL A CROSSING POlMT OR HAUL ROUE BY THE CONTRACTOR. TRASH OR OTHER Mhl€RIALS WHETHER ON RUNWAYS, TAXIWAYS, 14. OPEN FL4ME, WELDING OR TORCH CUTTING OPERATIONS ARE THE CONTRACTOR AND SUBCONTRACTORS. 
NECESSARY PROTECTIVE GEAR AND EQUIPMENT REQUIRED FOR THE APRONS, OR IN RELATE0 SAFETY AREAS IS CONSIDERED FOREIGN PROHl0lTEO UNLESS ADEOUATE F I E  AND SAFTT PRECAUTIONS HAVE 

4. PROJECT COMPLETION TIMES - THE CONTRACTOR 15 EXPEClED TO PROTECTION OF THE CONTRACTOR'S PERSONNEL DURING OBJECT DEBRIS AND PRESENTS THE POTENTIAL FOR DAMAGE TO BEEN TAKEN AH0 THE PROCEDURE PREVIOUSLY APPROVED BY THE 
COIIPLkIE CRIIICAL PORTIONS OF THE PROJECT WITHIN THE SPEClflEO CON5TAuCTlol4. AIACRAFI. SUCH MATERIhL SHALL NOT BE ALLOWED ON ANY ENGINEER. A FIRE WATCH IS REOUIREO. OPEM F U M E  OPERATIONS milEs 
TIMEFRAMES AND TO COMPLETE THE ENTIRE P R W E f f  ON TME. AIRCRAFT MOVEMENT AREAS (REGARDLESS OF WHETHER THI: AREA REQUIRE A BURNINGfWELDING PERMIT OBTAINMLE AT AIRPORl 
LIQUIDATED DAMhGES, IF SPECIFIED, WILL BE ASSESSED SHOULD THE 5. DURING P E R F o R m C r  OF THIS WRTRACT, THE AIRPORT RUNWAE* IS OPEN OR CLOSED) OR ADJACENT GRASSED AREAS. A N Y  OPERATIONS 4 10-682-8831. 1. UNDERGWUND UTlLlllES - LOCATIONS OF KNOWN UNDERGROUI40 
TIMEFRAME BE EXCE€OED. TAXIWAE. AN0 AIRCRAFI PARKING APRONS 5 H U  REYAln I N  USE BY DEBRIS (WHETHER CAUSED BY THE CONlffACfOR OR NOT) UTILITIES SHOWN ON THE P U N S  ARE APPROXIMATE. ALL UnUTY 

AIRCRPST TO THE MAXFMUH UTENT POSSIBLE. ALL AIRCRAFT TRAFFIC OBSERVED TO BE WlTHlH THESE AREAS SHALL BE REMOVEU LOCATIONS SHALL BE FIELD VERIFIED BY THE CONTRACTOR PRIOR TO 
5. AIRPORT OPERATIOWS - THE AIRPORT WILL BE I N  WEAATKm OVMFlG ON THESE SURFACES SHALL HAVE PAIORITT OVER CONTRACTOR'S IMVEDIATELY AND CONTINUOUSLY BY THE CONTRACTOR. S RND M m  COMMENMNG CONSTRUCTION. THE COHTRbCTOR IS REQUIRED TO 

THE CONSTRUCTION OF THIS PROJECT. RUNWAY 13-33 W l U  TRAFFIC. WHILE USE OF AREAS NEAR THE CONTRACTOR'S WORK MAY - COMPLETE A DIGGING AUTHOfflZATION FORM, AS SUPPUCI) BY MC 
OPERATE AS A 3,000 FOOT RUNWAY W N  TO DUSK DAILY. BE CONTROLLED TO MINIMRE DISTURBAMCE TO THC CONTRACTOR'S 11. W E  CONTRACTOR S H h U  BE REQUIRED TO H A K  A VACUUM ENGINTER, PRIOR TO INITIATION OF EXCAVATION OPERAT4OHS. 
c o o R o l n n n o n  OF WORK WIM AIRPORT OPERATIONS t5 MANDATORY OPERATION. THE OWNER RESERVES THE RIGHT TO ORDER THE 
TO MlNtMlZE IMPACTS TO AIRPORT USERS. CONTRACTOR, AT AMY TIME, TO VACATE AN7 AREA NECESSARY TO $i:E&t ~ E ~ I T ~ & ~ H ~ M R ~ ~ ~ , " , " ~ ~ $ U : ~ & ~ E  OF [MIMAFm CONSTRUCTION BE 

SWEEPER WITH PLASTIC BRUSHES (no* STEEL) N D  OPERATOR ON 
SlTE AHO READY AT A U  HMES WIRiNG CONSTRUCTION ACTIVITY. 

MAINTAIN SAFE AIRCAAfl OPERATIONS, CONTRACTOR SHAU BE RESPONSIBLE FOR ALL VEHICLES AND STARTEO IHMEDIATfLY AND CONTINUE UNTIL COMPLETED. 
6. CONTRACTOR CWRDINATIOtl - CONSTRUCTIOH AN0 MAINTENANCE lil. WHERF TRAWL OH OR AcROSS RUNWAYS, RAMP AREAS, PERSONNEL WHO ENTER THE AIRPORT THROUGH THESE ACCESS 

OPERATIONS BY DTHERS MAY OCCUR COHCURRENTLY AND IN THE 8. blL WORK TO BE PERFORMED WITHIN CERTAIN UNITS OF AN ACTIVE POINTS. GATES SHALL BE SECURED WHEN NOT IN USE. THE 3. AU SUCH REPAIRS S H N L  BE IN ACCOROANCE WITH W E  CONTRACT TAXIWAYS, OR AlRCRAFT APRONS IS REOUIREO, THE CONTWCTOR 
WClN lU  Of COHSTRUCTION ASSOCIATED WITH THIS PROJECT. THE RUNWAY, TAXIWAY, OR APRON UNDER OPERATIONAL COMOITIQNS SHALL CONTRACTOR SHAU PROVIDE AIRPORT OPERATIONS WITH A SCHEWLE SPEClflCATIONS OR AS DIRECTED BY THE ENGINEER AND SHALL BE SHALL PROVIDE ADEOUATE PERSONNEL AWO IEQUIPMM TO KEEP 
COMTRACTOR SHALL COORDINATE OPERATIONS AND COOPERATE WIW BE PERFORMED WHEN THE RUNWAY, TAXIWAY OR APRON IS NOT IN SUCH SURFACES ClEAR OF DEBRIS. OF TlUES THAT THE GATE MU BE MANNED FOR ENTRY BY THE AT THE CONTRACTOR'S EXPENSE. 
MAIKTENANCF CREWS AND OTUER CONTRACTORS WORKlNG AT THE USE, SUCH WORK SHALL OMLY BE ACCOMPUSHED WITH PRIOR CONTRACTOR. 
AIRPORT. COHTRACTOR COORDINATION WITH APPROPRlATE GOVERNMENT PERMISSION FROM THE ENGINEER. REPUESTS FOR RUNWAY CLOSURES Iv. ALL MATERIALS THAT COULO BLOW ACROSS Am PAVEMENTS a. IF  FAA C A W S  ARE DAMAGED, REWRS SHaU. BE DONE IN 
AND bTILITT AGENCIES IS ALSO RCOUlRfD PRIOR TO AHD DURIKG SHALL BE MAOE AT LEAST 7 DAYS IN AOVANCE. REQUEST5 FOR S H A U  BE SECUED BY THE CONTRACTOR AND DISPOSED OF 2. ALL OFF-SITE HAUL ROUES SHALL BE SELECKO TO MlHlHlZE ACCORDMCE WITH FA4 REQUlREMENPS AND IN IHE PRESENCE OF AN 
COMSlRUCTlOt4. TAXIWAY OR APRON CLOSURES SHALL BE MADE AT LEAST 96 HOURS DISTURBARCK TO THE WBUC. IT SHALL BE THE CONTRACTOR'S FAA REPRCSENTATIVE. THE F M  UAY ELECT TO HAVE THE REPAIR USING PROPER SANLTARY M W o O S .  

IN ADVANCE. RESPONSIBIUTY TO COORDINAE OFF-SITE HAUL ROUTES (SIATE PERFORMED BY OTHERS IN WHICH CASE THE COHTRACTOR SHALL BE 
7. FACILITY CLOSURES - P R I M  TO CONSTRUCTlOfl, THE CONTRACTOR q. INADEOUAK BhRRlCAMNG M OTHER MARKING WHICH IS PUCE0 

SHAU. ARRANGE TO MEET WlTH AIRPORT OPERATIONS. THE FAA, AND 7. THE IwlMTRACTOR SHALC INSPECT ALL CONSTRUCNOH AND SlORAGE 
HIGHWAYS, C O U ~  ROADS, OR CITY STREETS) WITH THE APPROPRIATE RESPONS'BLE FOR PAYING W E  INCURRED COSTS OF REPAIRS. 

TO SEPARATE CONSTRUCTION OR MAINTENANCE AREAS FROM OPEN 
THE ENGINEER TO NALUATE WD ESTABLISH ANY RUNWAY AND 

OWNER WHO HAS JURISOICTION OVER THE AFFECTED ROUTE. THE 
A R U S  A5 OFTEN AS NECESSARY AN0 PROMPTLY TAKE A U  STEPS AIRCRhU OPERATfNC AREAS. 

TAXIWAY CLOSURE TIMES W D  DURATIONS. TO THE EXTENT POSSIBLE, NECESSARY TO PREVENT OR REMEDY A N Y  UNSAFE OR POTENTIALLY 
CONTRACTOR'S ON-AIRPORT HAUL ROUTES ARE INOICATEO ON THE 

5' VTILITITS NmFICkTlON - AT 

GENERAL PROJECT LAYOUT. THESE SHALL BE EAISTING HauL ROMS. COMHENCIHG CONSTRUCTION OPER~TIONS IN AN AREA w t c n  MAY 
THE CONTRACTOR SHALL COORDINATE CONSTRWCTION TO COINCIDE UNSAFE CONDITIONS OR ACTlVlTlES DISCOYERED. r. FAILURE TO CONTROL UNAUTliORIZm K t f lCLE WD H U M  
WITH RUNWAY AH0 TAXWAY CLOSURES ALREADY SCHEDULED FOR ACCESS THROUGH ACTWE AlRCRAFl OPERATING AREAS. 

WHERE AVAILABLE, OR fiLONG TAXIWAY/IAXILANE PAVEMENTS U N m S  
lNVoLVE uHoERGROuRa UIIUnES' THE CONTRACTOR SHALL 

OTHERWISE INDICATED It4 THE CONTRACT DRAWINGS. 
THE ENGINEER AND THE OWNER OF EACH UNDERGROUHO UTILITY 

CONSTHUCTION AND MAINTENAMCC OOERATlONS BY OTHERS. 8. THE WNTRACTOR SHALL gE AWARE OF THE FOLLOWING TYPES OF AFFECTEO. 

S A F ~  PROBLEMS AND/OR HAZARDS: 3. FAILURE TO MAINTAIN RADIO COMMUNICATION BETWEEN 
8, WASTE H4TERIhLS (I.*. TREES. STUMPS. EXCESS SOIL, W.1 SHALL CflUSTRUCTION AND MAINTENANCE VMICLES AND ATCT. 

3. OH-SITE ROADS AND OTHER AIRFIELD PAVEMENTS USED AS HAUL 

BE DISPOSED OF OFT AIRPORT PROPERrY TRASH (1.0. CUPS. CANS. 0. TUMCHES, HOLES, OR EXCAVATION ON OR ADJACfNT TO ANY 
ROUTES SHALL 8 F  MAINTAINED 8Y THF CONTRACTOR AND SHALL BC 

6' THE FOLLDWlflG INCLUDES UnmlES WITHIN THE 
CONSTRUCTION LIMITS. ADDlTIDNAL UT4WIES NOT LISTED BELOW MAY 

BOTTLES, PAPER, ETC.) SHALL BE DISPOSED OF THROUGH PROPER OPEN RUNWAY OR IN SAFETY AREAS. t. CONSTRUCTIOR AN0 MAIMENAHCE ACTMllES OR MATERIALS RESIORED AT THE CONTRACTOR'S EXPENSE TO THEIR ORIG~NAL ALSO BE ON-SFIE. 
SWITARY MCMOOS. COULD HAMPER REsPoNsE OF AIRCAAFT RESCUE 

CONOITION UPON COMPLETION OF BEING USED AS A HAUL ROUTE, 

b. PAYEMENT DROP-OFFS OR PAVEMENT TURF-LIPS GARTER THAN :E~ ~77:: ~~$~~ & A ~ ~ ~ ~ , " / ~ , " ~ ; $ ~ ~ ~  ::: :F:h%Fk: ", ' IFD~: :  :",E,:~~~~:?OF~,"::":~\,"~SE UTlLlTT OWHEASHIP: 

9. EXISTING AlRFlELD UCHflNG SYSTEMS - INTERRUPTlON W EXISTING 1 H  INCHES WHETHER PERMANENT OR TEMPORARY. 
AIRFIELD LIGHTING SYSTEMS NOT INCLUDED I N  THIS PROJECI CI'HALL DEPARTURE AREAS, AN0 AIRCRAFT PARKING LOCATIONS. 

HAUL ROUTES (TEMPORARY OR PERMANENT) SHALL BE JOINTLY MISS UTlWTY CENTER 1-800-257-7777 

NOT RE PERMITTED. ALL AIRFIELD UGHTING CIRCUITS AFFFCED BY c. UNMARKEDflNLKjHTE HOLES OR EXCAVATIOU IN Am APRON, 
INSPECTED AND DETERMINE0 BY THE CONTRACTOR AN0 THE ENGtHEER 

THIS PROJECT SHALL BE TEMPORARILY MAINTAINED BT THE OPEN TAXIWAY, OPEN TAXIUINE, OR R E M E 0  ShFEM AREA. 5, THE OONTRACToR SHAU, ACTIVITIES AS NOT YOLATE THROUGH THE USE OF WGNAL PHOTOGRAPHY AND/OR VIDEO. THE BGE d l  0-685-0123/410-234-WW/! -BO(~-BB~-DI 23 
CONTRACTOR DURING OPERATIONAL PERIODS. ANY SAFETY STANDARDS CONTAINEO HERCIPI. THE CONTRACfOR CONTRACTOR HAY NEE0 TO CWRDINATE HAUL ROUTE UTAGE WITH 

d. NOUNOS OR PILES OF EARTH, CONSTRUCTION MATERIALS, 5 H A U  INSPECT ALL CONSTRUCTIOH AN0 STOWGE M A S  PS OFTEN OTPER COMRACTORS WORKIHG OM THE AIRPORT E R R O N  REPAIR BURIED W L E  (41 0) 954-2222 
10. PORTABLE FLOOOUGHTING - THE CONTRACTOR SHALL PROVIDE TEMPORARY STRUCTURES, OR OTHER OBJECTS IN THE VlClNlTY OF AS NECESSARY AN0 PROMPTLY TME ALL STEPS NECESSARY TO 1-800-275-2355 

POATABLE FLOOOUGHTING AS REOUIRED FOR NIGHT CONSTRUCTION ANY OPEN RUNWAY, TAXIWAY, TAXIUNE, OR IN A RFLATED PREVENl OR REMEOY ANY UNSAFE OR POTENTIALLY UNSAFE 4. FENCING, DRAINAGE, GRADING AN0 OTHER MIXELLANEOUS 

OPERATIONS. THE CONTRACTOR SHALL PROVIDE SUWICIENT UNITS SO SAFETY AREA, APPROACH, OR DEPARTURE AREA. CONDIIIOUS OR ACTWIIIES DISCOMRED. FAA AIRWAY FAUUTIES SSC (430) 859-7252 CONSTRUCTIOH REOUIRED TO CONSTRUCT OR RESTORE TEMPORARY OR 
PERMANENT HAUL ROUTES OR ACCE55 POIHTS ON WE AIRPORT WlLL 

THAT ALL WORK AREAS ARE ILLUMINATED TO A LEVEL OF FIVE (5) 
HORIZONlAL COOT CANDLES. WE UCHTING LEVELS S H A U  BE a. VEHICLES OR EQUIPHEM, WHETHER OPERATING OR IDLE, ON ANY 10. AT ~ s r  a HOURS BEFORE ACTUAL COMMENCEMENT OF BE THE CONTRACTOR'S RESPONSIBILIII AND S H A U  BE APPROVED BY 

CALCULATED AND WEASURED IN ACCORDANCE WITH THE CURRENT OPEN RUNWAY. TAXIWAY, TPXIUNE. OR IN WT REUTED SAFEIV CONSTRUCTION ACTIVITY, THE CONTRhUOR SHALL NOTIFY Mhh, IN THE ENGINEER PRIOR TO COHMCNGING THE WORK. 

STANDARDS O f  THE ILLUYINAIION ENGINEERING SOCIETY. THE AREA, APPROACH, OR OEPARTURE AREA. WRITING, INDICATING THE PROPOSED TIME, DATE, AND AREA OT WHICH 
CONTRACTOR SHALL COORDINATE THE USE OF !7MDLIGHTlMG WITH COMMENCEMENT IS TO OCCUR. UPON COMPLUION OF WORK AND 5. ALL W-SITE ACCESS ROADS TO URPORT FACILITIES SHALL REMAIN 1- EXCEPT FOR EMERGENCIES, ALL COWACT WITH NRPORT PERSONNEL 
THE COMROL T O M R  TO ENSURE THAT :HE UGWTING DOES HOT f. YEHlCVS. EQUIPMENT, EXCAVhTIOR, STOCKPILE, OR OTHER RETURN OF ALL RELATED AREAS TO STANDARD CONDITIONS, THE OPEN WD MAINTAINED AT ALL TIMES. SHALL BE MADE THROUGH THE ENGINEER. FOR EMERGENCIES 

COMPROMISE THE CONTROL TOWER'S WSIBILITY OR CAUSE CONFUSION MATERIALS WHICH COULD DEGRADE OR OTHERWISE INTERFERE CONTRACTOR SHALL AGAIN NOTIFY MAA, IN WRNING, bND DESCRIBE INVOLVING SAFETY (INJURIES, FtRES, SECURITY BREACHES, ETC.) THE 
TO PILOTS. WITH ELECTROHIC SIGNACS FROM RAOIOS OR ELEClRONIC TMr AREA THAT IS COMPLETE AND hYAIUBLE FOR NOANAL AIRPORT 6. CONTRACTOR'S STAGING AREA - AN AREA WILL BE MADE AVAILABLE CONTRACTOR SHALL MAKE DIRECT CONTACT WlTH AIRPORT OPERATIONS 

NAVIGATIONAL AIDS (NAVAln5). OPERATIONS. M M  REOUIRES THIS INFORMATION SO THEY MAY ISSUE FOR CONTRACTOR'S MOBlUWlON AND STORAGE. THE CONTRACTOR'S FOLLOWED BY NOTIFICATION TO THE ENGINEER AS 50DN AS POSSIBLE. 
11. W E  CONTRACTOR SHALL PROWOE TIMBER AND BUCKET TYPE APPROP'IIATE NOllCE TO AIRMEH (NOTAH) CONCERNING CONSTRUCTION SAGIHG ARE4 Bc FREE c+ OfBRIS. IF DIRCCTED BT THE 

COMSTRUCTION BARRICADES WlTH FLASHING RED LIGtlTS AS SHOWN g. UNMARKED UTILITYTY, MAVAID, WEATHER SERMCE, RUNWAY UGHTINC, ACTIVITY ON THE AIRFIELD. ENGINEER, THE COMRAcfUR WILL BE REOUlREO TO STAKE OW AND 2, THE PROJECT SUPERWMRS S H R U  HAVE THE FOLLOWING TELEPHONE 
ON THE DRAWINGS TO DELINEATE THE WORK AREAS WHEN CLOSE0 TO OR OTHER POWER OR SIGNAL CABLES THAT COULD BE DAMAGED FLAG THE STAGING M E 4  LIMITS. NO STAURG W l L  BE ALLWED NUMBERS W l M  THEM AT A U  TIMES: 
AlRPOAT TRAFFIC. OPEN TREHCHES, EXCAVATIONS AN0 STOCKPILE OURING CONSTRUCTION. 11. MOTORIZED VEHICLES - THIS PROJECT lNCLUDES WORK WIWIN THE WITHIN RUNWAY SAFETY AREAS. UPON COMPLEflON OF THE PROJECT, 
MATERIAL LOCATED IN THE AOA S H A U  BE PROMINEWLY MRRKED WTH ACTIVE AIRCMTT OPER4TlONS ARfA (AOA) (1.0. THE SECURE PORTION THE STAGING AREA SHALL 8: RESTORED TO ITS ORIGIMAL CONDITION 0, UAA FIRE MARSHALL 41 0-859-7ai5/7511 
ORANGE FLAGS AMO LIGHTED PY APPROVED LIGHT UNITS DURING h. OBJECTS. WHETHER OR NOT MARKED OR FUGGEII, OR ACTIVmES OF THE AIRPORT). ALL PERMITIED MHICLES SHALL DI3PLhY IH FULL AT THE CoNmACT~R'S EXPENSE. b. HTN F1UE/POLICE EMERGENCY 91 1 
HOUQS OF LlMlTEO VISIBIUTY AND DARKNESS. A N W E R E  ON OR IN THE VICINITY OF W E  AIRPORT WHICH VIEW ABOVE THE \ IEHIUL A 3 FOOT 07 3 FOOT OR LAAGER, ORANGE GI MTN OPERATIONS 41 0-882-8831 

COULD BE OlSTRACTlNG, CONFUSING, OR U R M I M G  TO PILOTS AND w l ~  CHECKERBOARD. PLASTIC FLAG. EACH CHECKERBOARD 7. ALL NATERIP.CS AND EOUIPMENT (INCLUDING STOCKPILED MATERIAL) d. HTH ATCT 41 0-682-8858 
12. THE CONTRACTOR SHALL PROWOE AN ADEQUATE NUMBER OF WATER DURING AIRCRAFT OPERAnONS. COLOR SHALL BE 1 FOOT SQUARE. ANY VEHICLE OPERATING IN THE WHEN NOT I N  USE SHALL BE PUCED IN APPROVED AREAS W E R E  s. HOE OIL CONTROL PROGRM 41 0-557-3442 

TRUCKS TO CONTROL DUST I N  THE PROJECT WORK AREA, AOA DURING THE HOURS OF DARKNESS SHOULD BE EQUIPPED WITH A THE3 WILL HOT COflSITUTE 4 H u A R D  TO AIRCRhn OPERATIONS AND (COMPLIANCE AND RFMEOIATKJH] 
STAGING/STORAGE MEAS, HAUL ROUTES AND WE WASTE SITE. 1. UHFLAGGED/UNUGHTED LOW VISIBILITY ITEMS NCH AS TAU FUISHING AMBER (YELLOW) WYE-TYPE LIGHT. MOUNTED ON TOP OF MOT PEHETRAE CLEAUAMCE SURFACES SHOWN ON THE GENERAL 

CRANES, ORlUS. ETC. ANYWHERE IN THE VICINITY OF ACTIK  THE VEHICLE AND Or SUCH INTEMSITY TO CONFORM TO L O N  CODES 3. M E  CONTRACTOR S H R L  PRWM THE PHONE NUMBERS OF THREE 
13. ALL THC PERMITS AND UCMSES REPUIRED FOR THE PROJECT WORK RYMWAYS OR IN ANY APPROACH OR DEPAR'IURK AREA. SUCFI TOR MAINTENANCE hNI) EMERGENCY VEHICLES. DARKNESS SHALL BE PERSONNEL, IUCCUDING THE PROJECT SUPERINTENDENT, WHO MAY BE 

SHAU. BE OBTAINED AT THE COIITAACTOR'S EXPENSE. EQUIPMENT SHALL BE PARKCD IN THE CONTRACTOR'S STAGING DEFINED AS ONE HoUA BEFORE OFFICIAL SUMSEl UNTIL ONE HOUR THE 00STACLE FREE ZONE (OFZ) MlVERNS EPUIPMENT COMACTEO IN AN EMERGENCY. PERSONNEL SHALL BE ON CALL 24 
AREA AND THE ROOM(S) LOWEREO TO THE GROUND WHEN NOT IN AFTER SUNRISE. ALL VEHICLES OPERATlfjG WITHIN THE AIRFIELD M A R A N C E  DURIHG CONSTRUCTION ADJACENT TO AN ACl lvE HOUR5 PER DAY FOR MAINTAINIFK: AIRPOAT HAZARD LIGHTING AND 

14. WISTIMG TOPOGRAPHIC FIELO SUMYS AND WTlUrY SURVEYS FOR USE. B O U N M Y  SHALL BE IOEMTIFIEO WITH A S4GN ON EACH SIDE OF THE RUNWAY. UNDER NO CIRCUMSTANCES SHALL ANY MEN OR BhRRICAOES. 
THIS PROJEFT WERE PERFORMED BY SURYEYOR N M E  AND DATE VEHICLE BEARING THE COFITRACmR'S NAVE WTH A t 2  INCH MINIMUM EQUIPMENT PENETRATE THESE SURFACES UNLESS PRIOR 
PERFORMED. THE CONTROL ON THtS PROJECT IS TIED TO THE MAD j. MIWADIHG OR MAWUNCTWNING LIGHTS OR LETTER HEIGHT. ARRANGEMENIS HAVE BEEN MADE WITH AIRPORT OPERATIONS. 
83/91 HOR~ONTAL ORTUM AND HAVD au VERTICAL OATUM. UNLIGHTEOJC~NMARKED O B ~ R U C ~ O N S  IN THE AWROACH TO my 

ACTWE RUNWAY. 12. RADIO COMMUIICATIONS - RADIO COMMUNICATIONS ME REOUIREO W E  FAR PbRT 77 APROACH, PRIMhW, AND TRANSIT IWL 
15. IN ACCQRDANCE WRH THE SPECIFICATIONS, FEDERAL WAGE RATES BETWEEN THE CONTRACTOR'S REPRESENTATIVE AND THE AIR TRAFFIC SURFACES GOVERN STOCKPILES AND PARKED EQUIPMENT. UNDER 

SHALL BE POSTED OUTSIDE THE SITE FIELD OFflC€(S) IN A k. INADEWAK APPROACH OR DEPARTURE SURFACES (WESF CONTROL TOWER (AfCT). RADIO CONTACT IS REOUlRED AT ALL TlMES NO CIRCUMSTANCE SHALL STOCKPILES, PARKED EOUIPMENT, OR 

WEATHERPROOF ENCLOSURE. (FOR FEDERALLY FUNOED PROJECTS SURFACES hRC NEEDED TO ASSURE ADEQUATE LbNDING OR WHILE THE CDNTRbCTOR HAS PERSONNEL AND EQUIPMENT OM THE 
OTHER CONSTRUCTION ITEMS PENETRATE THESE SURFACES 

ONLY.) TAKEOFF CKARANCT OVER O B S ~ U C ~ Q N S ,  INCLUOING THE PROJECT SITE AND WWILE THEY ARE IN AN n n l v ~  nlu OPERATIOMS ADJACENT TO AM ACT1VE RUNWAY. 

CONTRACTOR'S WORK AND STOFAGE AREAS). AREA (AOA). RADIOS SHALL BE FURNISHED BY THE COWTRACTOR AN0 E-UIPMENT SHAtC BE PARKED AT THE CONmACTOR~ SAGING aREA SHALL BE CAPABLE Or TRAMSMrnlNG hND RCCElVtMG AT h GROUNO 
I. MARKING AND LIGHTING OF RUNWAYS, TAXIWAYS OR TAXIVINES CONTROL FREQUENCY OF 121.8 NYZ. THIS FREOUEWCY 1s TO PE WHEN NOT IN USE. TALL EQUlPMMf SUCH AS CRAWES SHALL BE 

THAT COUt.0 8 E  CONFUSING OR MISLEADING TO PILOTS, UTCL[ZED WHEN CROSSING ACTIVE FACILITIES. SUFFtClENT RADIOS 
LOWEREO TO THE GROUND WHEN NOT IN USE, STOCKPILED MATERIAL 
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1 2 0 0 '  1 RUNWAY PAVEMENT 1 2 0 0 '  1 
I I 

RUNWAY ELEVATION END 5 0 :  1 

RUNWAY E N D  ELEVATION APPROACH SLOPE 
1 5  24 .5  3 4 :  1 
3 3  1 0 . 3  5 0 :  1 

TYFiCAL PROFILE 
F A R PART n IMAGINARY SURFACES 

N O T  TO SCALE 

OBSTACLE FREE ZONE 
PRECISION SIDE SLOPE 

4 0 0 '  

OBSTACLE NONPRECISION FREE SIDE ZONE HI 1 I/- SLOPE 

I I I 
1 5 - 3 3  1 PRECISION I 6: 1 1 4 1 . 0  

TYPICAL SECTION 
RUMWAY OBSTACLE FRR ZONE 

RELATED DDCUMENE 

1 FAA ADVISORY CIRCULARS (AC's), ORDERS AND FEDERAL AVIATION 
REGULATIONS (FAR'S) - THE FOLLOWING PUBLICATIONS CONTAIN 
DEFINITIONS OR DESCRIPTIONS OF CRITICAL AIRPORT OPERATING 
AREAS. COPIES OF THESE PUBLICATIONS ARE AVAILABLE THROUGH 
THE FAA AT WWW.FAA.GOV AND CAN BE REVIEWED AT THE OFFICES 
OF THE MAA. 

THE ITEMS OUTLINED BELOW PERTAIN TO AIRFIELD SAFETY 
REQUIREMENTS AND ARE REFERENCED THROUGHOUT THE CONTRACT 
DOCUMENTS. 

a. AC 150/5370-2,  'OPERATIONAL SAFETY ON AIRPORTS DURING 
CONSTRUCTION', CURRENT EDITION, SETS FORTH GUIDELINES TO 
ASSIST AIRPORT OPERATORS IN COMPLYING WITH FAR PART 139, 
"CERTIFICATION AND OPERATION: LAND AIRPORTS SERVING 
CERTAIN AIR CARRIERS" AND WITH THE REQUIREMENTS OF 
FEDERALLY FUNDED AIRPORT CONSTRUCTION PROJECTS. 

b. FAR PART 7 7  'OBJECTS AFFECTING NAVIGABLE AIRSPACE'. 
CURRENT EDITION: 

I. ESTABLISHES STANDARDS FOR DETERMINING OBSTRUCTIONS TO 
NAVIGABLE AIRSPACE, IMAGINARY SURFACES ARE DEFINED IN 
THE PUBLICATION AND ARE SHOWN ON THIS SHEET. 

ii. ESTABLISHES REQUIREMENTS FOR FILING NOTICE TO THE FAA 
FOR CERTAIN PROPOSED CONSTRUCTION OR ALTERATION 
PROPOSALS. COMPLETION OF THE 'NOTICE OF PROPOSED 
CONSTRUCTION OR ALTERATION' FORM (FAA FORM 7460-1)  IS 
DISCUSSED IN AC 70/7460-1 'OBSTRUCTION MARKING AND 
LIGHTING'. CURRENT EDITION. 

c. AC 70/7460-2, 'PROPOSED CONSTRUCTION OF OBJECTS THAT 
MAY AFFECT THE NAVIGABLE AIRSPACE', CURRENT EDITION, 
PROVIDES INFORMATION TO PERSONS PROPOSING TO ERECT OR 
ALTER AN OBJECT THAT MAY AFFECT NAVIGABLE AIRSPACE. THE 
AC EXPLAINS THE REQUIREMENT TO NOTIFY THE FAA BEFORE 
CONSTRUCTION BEGINS AND THE FAA's RESPONSIBILITY TO 
RESPOND TO THESE NOTICES. 

d. AC 150/5300-13, 'AIRPORT DESIGN', CURRENT EDITION, 
ESTABLISHES DESIGN, OPERATIONAL. AND MAINTENANCE 
STANDARDS FOR AIRPORTS. STANDARD TERMS USED IN THE 
CONTRACT PLANS AND SPECIFICATIONS ARE DEFINED BELOW. 

i. OBSTACLE FREE ZONE (OFZ) - A VOLUME OF SPACE WHICH IS 
FREE OF ALL FIXED OBJECTS AND CLEAR OF VEHICLES IN THE 
PROXIMITY OF AN AIRPLANE CONDUCTING AN APPROACH, MISSED 
APPROACH, LANDING, TAKEOFF, OR DEPARTURE. AN OF2 TYPICAL 
SECTION IS SHOWN ON GENERAL PROJECT LAYOUT. 

li. OBJECT FREE AREA (OFA) - A TWO DIMENSIONAL GROUND AREA 
SURROUNDING RUNWAYS, TAXIWAYS, AND TAXILANES WHICH IS 
CLEAR OF OBJECTS EXCEPT FOR OBJECTS WHOSE LOCATION IS 
FIXED BY FUNCTION. 

ili. SAFETY AREA - THE SURFACE ADJACENT TO RUNWAYS, 
TAXIWAYS, AND TAXILANES OVER WHICH AIRCRAFT SHOULD, IN 
DRY WEATHER, BE ABLE TO CROSS AT NORMAL SPEEDS WITHOUT 
INCURRING ANY SIGNIFICANT DAMAGE. A SAFETY AREA IS 
GRADED, DRAINED AND COMPACTED. IT IS FREE OF ANY HOLES, 
TRENCHES, BUMPS OR OTHER SIGNIFICANT SURFACE VARIATIONS 
OR OBJECTS OTHER THAN THOSE WHICH MUST BE THERE 
BECAUSE OF THEIR ESSENTIAL AERONAUTICAL FUNCTION. THE 
SAFETY AREA REQUIRES THE CAPABILITY OF SUPPORTING 
MAINTENANCE VEHICLES AND AIRCRAFT RESCUE AND FIRE 
FIGHTING VEHICLES UNDER NORMAL (DRY) CONDITIONS. 
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PRIMARY SURFACE (PS) EL.= R/WQELEV. 
7 1 0 0 0 '  (SEE NOTE) 

(SEE NOTE) (SEE NOTE) 
5 0 0 '  5 0 0 '  

$ RUNWAY (R/W) $ 
NOTE 
SEE "SAFETY REQUIREMENTS DURING CONSTRUCTION" A S  CONTAINED I N  THE SPECIFICATIONS, 
A N D  P L A N S  REGARDING RESTRICTED AREAS I N  THE VICINITY O F  ACTIVE RUNWAYS A N 0  TAXIWAYS. 
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N O T  TO S C A L E  





GENERAL NOTES OVERSEED PHASE 1 SLOPES. IF THE MOST STRINGENT REQUIREMENTS FOR STABILIZATION UNDER 
REQUIRED. EXCAVATION. EMBANKMENT OR STABILIZATION/LIMITS OF DISTURBANCE WILL 

BE PREFERENTIALLY ENFORCED. 
FIBERS CONSISTING OF LONG CHAIN SYNTHETIC POLYMERS, COMPOSED AS A 

1. DESCRIPTION 4. PERFORM FINAL PHASE EXCAVATION. MINIMUM OF 8 5  PERCENT BY WEIGHT OF POLYOLEPHINS. POLYESTERS OR 
DRESS. SEED & MULCH SLOPES WITH POLYAMIDES. THE GEOTEXTILE SHALL RESIST DETERIORATION FROM 

THlS WORK SHALL CONSIST OF THE APPLICATION OF MEASURES THROUGH-OUT PERMANENT SEED & MULCH. 9. MAINTENANCE ULTRAVIOLET EXPOSURE. GEOTEXTILES USED IN THE CONSTRUCTION OF 
THE LlFE OF THE PROJECT TO CONTROL EROSION AND MINIMIZE THE STABILIZE SURFACE DRAIN DITCHES, SILT FENCE SHALL CONTAIN SUFFICIENT AMOUNTS OF ULTRAVIOLET RAY 
SEDIMENTATION OF RIVERS. STREAMS AND IMPOUNDMENTS (LAKES. OVERSEE0 PHASE 1 & 2 SLOPES. IF SEDIMENT TRAPS, SEDIMENT BASINS. DITCHES. STRAW BALES. SILT FENCES. 
RESERVOIRS. BAYS. AND COASTAL WATERS). THE MEASURES SHALL INCLUDE 

INHIBITORS AND STABILIZERS TO PROVIDE A MINIMUM OF 1 2  MONTHS OF 
REQUIRED. AS DETERMINED BY THE STONE OUTLET STRUCTURES. EARTH BERMS. ETC. SHALL BE MAINTAINED 

BUT ARE NOT LIMITED TO THE USE OF BERMS, DIKES. DAMS, SEDIMENT 
EXPECTED USABLE CONSTRUCTION LlFE AT A TEMPERATURE RANGE OF 0 TO 

ENGINEER. DURING THE CONSTRUCTION SEASON AS WELL AS THE WINTER MONTHS AND 1 2 0  DEGREES F. 
BASINS AND/OR TRAPS, GEOTEXTILES. STONE CHECKS. SILT FENCES. OTHER TIMES WHEN THE PROJECT IS CLOSED DOWN. THE MAINTENANCE 
SURFACE ROUGHING. MATS & NETS. AGGREGATE. MULCH. GRASSES. SLOPE PHASING PLAN-CUT SECTION INTERVAL SHALL BE AS SPECIFIED IN THE DOT/SHA STANDARD 
DRAINS AND OTHER APPROVED METHODS. EROSION AND SEDIMENT SPECIFICATIONS. THE SPECIAL PROVlSlONS AND PLANS OR WHEN DIRECTED ALL VALUES SPECIFIED ARE MINIMUM OR MAXIMUM ROLL VALUES. 
CONTROL MEASURES AS DESCRIBED HEREIN AND APPROVED BY M.D.E. SHALL NOTE: ONCE THE EXCAVATION WITHIN A SPECIFIC AREA HAS BEGUN. BY THE ENGINEER. 
BE APPLIED TO ERODIBLE MATERIAL EXPOSED BY ANY ACTIVIN ON THIS THE OPERATION SHALL BE CONTINUOUS FROM GRUBBING 
PROJECT. THROUGH THE COMPLETION OF THE GRADING AND P W E M E N T  TRAPS WILL BE CLEANED WHEN THEY ARE 5 0 X  FILLED. SILT FENCE STONE CLASS F GEOTEXTILES (SILT FENCE) SHALL HAVE A 5 0  LB./IN. MINIMUM 

OF PERMANENT SEED AND MULCH. ANY INTERRUPTIONS IN THE OUTLET STRUCTURES AND STRAW BALES SHALL HAVE SEDIMENTATION TENSILE STRENGTH AND A 2 0  LB./IN. MINIMUM TENSILE MODULUS WHEN 
EROSION AND SEDIMENT CONTROL MEASURES SHALL BE COORDINATED WITH OPERATION OF 1 4  DAYS OR MORE MUST BE APPROVED BY THE REMOVED WHEN IT REACHES 50% THE HEIGHT OF THE CONTROL DEVICE. TESTED IN ACCORDANCE WITH MSMT 509. THE MATERIAL SHALL ALSO HAVE 
THE CONSTRUCTION OF THE PAVEMENT, DRAINAGE FACILITIES SUCH AS ENGINEER. ANY VIOLATION OF THIS REQUIREMENT WILL RESULT THESE SPOILS WILL BE REMOVED TO AN APPROVED SITE. A 0.3 GAL/SO. FT./ MINUTE MINIMUM LOW RATE AND A 7 5  PERCENT MINIMUM 
PIPES. CULVERTS. HEADWALLS. DITCH PAVING. FLUMES. ETC.. WHICH SHALL IN THE CONTRACTOR ASSUMING THE RESPONSIBILITY OF FILTERING EFFICIENCY WHEN TESTED IN ACCORDANCE WITH MSMT 322.  
BE CONSTRUCTED CONCURRENT WITH THE COMMENCEMENT OF THE GRADING PLACING TEMPORARY STABILIZATION AT HIS OWN COST AND CONTROLS WILL BE INSPECTED IMMEDIATELY FOLLOWING RAIN STORMS. 
OPERATION TO ASSURE ECONOMICAL, EFFECTIVE AND CONTINUOUS EROSION EXPENSE. THE CONTRACTOR WILL IMMEDIATELY REPAIR CONTROLS WHEN DAMAGED. 
AND SEDIMENT CONTROL. 

CLASSES A THROUGH E SHALL HAVE A 0.01 CM/SECOND MINIMUM 

ACCESS SHALL BE MPJNTAINED TO ALL SEDIMENT CONTROL REQUIRING 
PERMEABILIM WHEN TESTED IN ACCORDANCE WlTH MSMT 507. AN0 AN 

2. TEMPORARY CONTROLS 
7 EMBANKMENT 

MAINTENANCE UNTIL THOSE CONTROLS ARE NO LONGER REOUIRED. 
APPARENT MINIMUM ELONGATION OF 2 0  PERCENT WHEN TESTED IN 

THE FIRST ORDER OF BUSINESS WILL BE THE EXCAVATION AND ACCORDANCE WITH THE GRAB TENSILE STRENGTH REOUIREMENTS 

IN ACCORDANCE WITH THE DEPARTMENT OF THE ENVIRONMENT, TITLE 4. STABILIZATION OF SIDE DITCHES AND PLACEMENT OF PERIMETER CONTROL MAINTENANCE OF THE CONTROL DEVICES IS ESSENTIAL. LACK OF 
SPECIFIED BELOW. CLASSES A THROUGH E SHALL ALSO MEET THE 

SUBTITLE 106. SEDIMENT CONTROL. ANNOTATED CODE OF MARYLAND (SILT FENCE. ETC.). THE EMBANKMENT WILL BE MADE IN LIFTS MEETING THE COOPERATION ON THE PART OF THE CONTRACTOR WILL BE CONSIDERED AS 
FOLLOWING ADDITIONAL REOUIREMENTS: 

REGULATIONS, AND GENERAL PROVISION 7.12 OF THE MARYLAND SAME HEIGHT REQUIREMENTS AS PREVIOUSLY STATED FOR CUT SECTIONS. 
THE SLOPES WlLL BE STABILIZED IMMEDIATELY FOLLOWING THE COMPLETION 

A MhJOR VIOLATION TO THE PLAN AND GROUNDS FOR A "SHUT DOWN" OF THE 
DEPARTMENT OF TRANSPORTATION, STATE HIGHWAY ADMINISTRATION PROJECT. THE CONTRACTOR SHALL PROVIDE A POINT OF CONTACT TO ADDRESS APPARENT GRAB 

STANDARD SPECIFICATIONS FOR CONSTRUCTION AND MATERIALS. THE OF THE INTERMEDIATE STAGE(S). OPENING TENSILE BURST MAINTENANCE ISSUES. 
CONTRACTOR WlLL PROVIDE TEMPORARY POLLUTION CONTROL MEASURES AT THE EN0 OF EACH WORK DAY. TEMPORARY BERMS (EARTH) AND SLOPE 

SIZE STRENGTH STRENGTH 
FOR THE PURPOSE OF CORRECTING CONDITIONS THAT DEVELOP DURING DRAINS WlLL BE CONSTRUCTED ALONG THE TOP EDGE(S) OF THE EMBANKMENT 

10. EROSION AND SEDIMENT CONTROL EXCAVATION CLASS MM. MAX LB. MIN. PSI, MIN. 

CONSTRUCTION NOT FORESEEN DURING THE DESIGN OF THE PROJECT AND 
FOR THE PURPOSE OF PROVIDING CONTINUOUS EROSION AND SEDIMENT 

TO INTERCEPT SURFACE RUNOFF. THIS ITEM HAS BEEN ESTABLISHED TO INCLUDE THE EXCAVATION. A 
TEMPORARY BERM TO BE 

0.30 2 5 0  5 0 0  
CONTROL FOR THE DURATION OF THE PROJECT. PLACED AT THE END OF 

BACKFILLING AN0 MAINTENANCE OF SEDIMENT TRAPS. IT SHALL ALSO B 0.60 2 0 0  3 2 0  

EACH WORK DAY TO BE 
INCLUDE THE REMOVAL OF SILT IN AND AROUND SEDIMENT BASINS, SILT C 0.30 2 0 0  3 2 0  

3. STANDARDS & SPEClFlCATlONS USED UNTIL SLOPE IS 
FENCE. STRAW BALE DITCH CHECKS. TEMPORARY STONE OUTLET D 0.60 9 0  1 4 5  

COMPLETELY STABILIZED STRUCTURE. EARTH BERMS. SWALES AND DITCHES. MEASUREMENT AND E 0.30 9 0  1 4 5  
THIS PLAN WILL BE IN ACCORDANCE WITH THE STATE HIGHWAY FINAL PHASE EMBANKM PAYMENT WILL BE BASED ON THE CUBIC YARD WHICH SHALL INCLUDE ALL 
ADMINISTRATION'S STANDARD SPECIFICATIONS TITLED "STANDARD PHASE 2 EMBANKMENT SLOPE SILT FENCE. SEE EDUIPMENT. TOOLS AN0 LABOR REOUIREO. 

SPECIFICATIONS FOR CONSTRUCTION & MATERIALS" DATED OCTOBER 1993, pHASE EMBANKMENT DETAIL (FIRST ORDER OF THE PROPERTIES SHALL BE DETERMINED IN ACCORDANCE WITH THE 
AND RMSIONS THEREOF. AND ADDITIONS THERETO INCLUDED IN THESE BUSINESS/SEE 11. STOCKPILED MATERIAL FOLLOWING PROCEDURES: 
CONTRACT DOCUMENTS. EMBANKMENT NOTE) 

SALVAGED TOPSOIL WILL BE PLACED ON WELL DRAINED LAND AWAY FROM APPARENT OPENING SIZE: MSMT 3 2 3  
THE 1994 "MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION SIDE DITCH (FIRST 0 LIVE STREAMS AND IN ACCORDANCE WITH APPROVED EROSION AND GRAB TENSILE STRENGTH: ASTM 0 1682. GRAB TEST 4 X 8 IN. 
AND SEDIMENT CONTROL" (AND AMENDMENTS) WILL BE AN ACCEPTABLE OF BUSINESS/SEE SEDIMENT CONTROL MEASURES. IT SHALL BE PLACED IN PILES OF NEAT SPECIMEN. 1 X 2 IN. CLAMPS. 1 2  IN. / 
REFERENCE FOR THlS PROJECT. EMBANKMENT NOTE) CONFORMATIONS AND SEEDED WITH TEMPORARY SEED IMMEDIATELY AFTER MINUTE STRAIN RATE. BOTH PRINCIPAL 

FINAL SHAPING OF THE PILE IN ACCORDANCE WITH SECTION 7 0 4  OF THE DIRECTIONS OF GEOTEXTILE 
THIS INFORMATION MUST BE PRESENT ON THE PROJECT AT ALL TIMES. DOT/SHA STANDARD SPECIFICATIONS. THE CONTRACTOR WILL PROVIDE AN BURST STRENGTH: ASTM D 3 7 8 6  

CONSTRUCTION SEQUENCE: 1. EXCAVATE AND SlDE DITCH 
ADEQUATE OUANTIM OF SILT FENCE TO CONTROL THE PERIMETER OF THE 

4. DEFINITIONS AND/OR INSTALL PROPOSED 
STOCKPILE UNTIL SUITABLE VEGETATION IS ESTABLISHED. IF HE ELECTS. 

CONTROLS AT THE TOE OF SLOPE. 
THE CONTRACTOR. WlTH THE APPROVAL OF THE ENCINEER. MAY CONSTRUCT AN 

CLEARING: SHALL MEAN THE CLEARING OF TREES. BRUSH. SHRUBS. EARTH BERM IN LIEU OF SILT FENCE. THE COST FOR THESE CONTROLS WILL 
DOWN TIMBER. R O n E N  WOOD. RUBBISH. AND ANY OTHER VEGETATION 2. PLACE PHASE 1 EMBANKMENT, BE IN ACCORDANCE WITH THE APPROPRIATE CONTRACT ITEMS. THE CONTRACTOR WILL NOTE THAT NO CONSTRUCTION ACTIVITIES WILL BE 

(EXCEPT WHERE EXCLUDED BY THE DEFINITION FOR GRUBBING). AS PROVIDE TEMPORARY SEEDING OR UNDERTAKEN WITHIN SPECIFIED AREAS OF THE PROJECT WITHOUT PRIOR 

WELL AS THE REMOVAL OF FENCES AND INCIDENTAL STRUCTURES. STRAW MULCH. 12. EXCAVATED MATERIAL NOTIFICATION OF SUCH ACTIVITIES TO THE ENGINEER. ALL WORK IN THESE 

3. PLACE PHASE 2 EMBANKMENT. DRESS. AREAS WILL BE MONITORED BY A RESPONSIBLE PARTY DESIGNATED BY THE 

GRUBBING: SHALL MEAN THE REMOVAL FROM THE GROUND OF PROVIDE TEMPORARY SEEDING OR MATERIALS EXCAVATED FOR THE CONSTRUCTION OF SEDIMENT TRAPS WILL CONTRACTOR TO ASSURE THAT REASONABLE CARE BE TAKEN WHILE 

STUMPS. ROOTS AND STUBS. BRUSH. FOREST LITTER, ORGANIC STRAW MULCH. NOT BE STOCKPILED IN THE AREA OF THE TRAP. IT WILL EITHER BE PLACED WORKING THESE ENVIRONMENTALLY SENSITIVE AREAS. THESE AREAS ARE 

MATERIAL. AND DEBRIS. 4. PLACE FINAL PHASE EMBANKMENT. IN AN EMBANKMENT OR WASTED AS DIRECTED BY THE ENGINEER. AS FOLLOWS: 

DRESS. PREPARE & PLACE EXCAVATION FROM CUTS TO BE USED FOR EMBANKMENTS WILL NOT BE (NOT APPLICABLE TO THIS PROJECT) 
DISTURBED ARE/\: SHALL MEAN AN AREA WHERE GRUBBING AND/OR PERMANENT SEED & MULCH ON THE STOCKPILED UNLESS PERIMETER CONTROLS ARE UTILIZED. COSTS FOR 
GRADING HAS BEEN INITIATED. ENTIRE SLOPE. THESE CONTROLS WILL BE BORNE BY THE CONTRACTOR. IF THIS MATERIAL 

IS STOCKPILED UNDER THE DIRECTION OF THE ENGINEER. THE 
17. CONTRACTOR PAYMENT 

STABILIZATlON/STABILIZEO: (CASE 1) - TO MEET THE REQUIREMENTS PHASING PLAN-FILL SECTION ADMINISTRATION WILL ASSUME THE COSTS OF THE CONTROLS. THE CONTRACTOR WILL ONLY BE COMPENSATED FOR WORK THAT IS DONE 
TO PROCEED WlTH THE NEXT GRADING UNIT@) OR OPERATION SHALL 

8. STABILIZATION / LIMITS OF DISTURBANCE IN ACCOROANCE WlTH THE SPECIFICATION. SPECIAL PROVISIONS AND THESE 
MEAN THE PLACEMENT OF SEED AN0 MULCH. SOD. ETC. 13. DEWATERING DISCHARGE PLANS. ANY CORRECTIONS BROUGHT ABOUT BY NON-COMPLIANCE OR 

OTHER THAN LISTED BELOW, ONE UNIT EQUALING 2 0  ACRES (872.800 SOUARE ERRORS BY THE CONTRACTOR WILL BE MADE AT HIS EXPENSE. 
(CASE 2) - TO MEET THE REQUIREMENT FOR REMOVAL OF THE FEET) THAT HAS BEEN CLEARED CAN BE ACTIVELY GRADED AT ONE TIME. SEDIMENT - LADEN DEWATERING DISCHARGE MUST BE DIRECTED TO AN 
CONTROLS SHALL MEAN THAT THE COMPLETE GROWTH OF ONCE GRADING BEGINS IN THE FIRST UNIT. A SECOND UNIT MAY BE GRUBBED. APPROVED SEDIMENT TRAPPING MEASURE PRIOR TO RELEASE FROM THE 
VEGETATION HAS OCCURRED (I E.. 3" HEIGHT OF PERMANENT GRASS TWO UNITS (ONE GRADED AND ONE GRUBBED) WILL BE ALLOWED PER GRADING SITE. 
OVER ALL AREAS). OPERATION. A GRADING OPERATION IS DEFINED AS THE CONTRACTOR'S 

5. CLEARING AND GRUBBING 
ABILITY TO PROVIDE ADEQUATE RESOURCES TO PERFORM THE GRADING IN A 14. TEMPORARY SLOPE DRAINS 
TIMELY MANNER AND PROVIDE AND MAINTAIN THE PROPER EROSION AND 

EROSION AND SEDIMENT CONTROL MEASURES WlLL BE IMPLEMENTED AT THE 
SEDIMENT CONTROL MEASURES. THE DISTRICT ENGINEER OR HIS DESIGNATE ALL TEMPORARY SLOPE DRAINS WILL DISCHARGE INTO THE BACK OF 

BEGINNING OF THE GRUBBING PORTION OF THIS OPERATION. GRUBBING 
WILL BE THE FINAL AUTHORITY IN THIS DETERMINATION. A GRADING UNIT SEDIMENT TRAPS, INTO SEDIMENT BASINS. OR DITCHES DISCHARGING INTO 

WlLL BE RESTRICTED TO THE GRADING UNlT CURRENTLY ACTIVE. 
NEED NOT BE 2 0  CONTINUOUS ACRES. ALL APPROPRIATE PERIMETER CONTROLS TRAPS OR BASINS. 
WILL BE INSTALLED PRIOR TO ANY GRUBBING OPERATION. AREAS ARE TO BE 

6. EXCAVATION PERMANENTLY OR TEMPORARILY SEEDED AND MULCHED WHEN SITE DEVELOPMENT 
WORK, GRADING OR OTHER EARTH DISTURBING ACTIVITIES CEASE TO BE 15. GEOTEXTILE 

IF BERM DITCHES ARE TO BE USED IN A CUT SECTION. THEY WILL BE CONTINUOUS FOR A PERIOD TO EXCEED 1 4  CALENDAR DAYS. UPON COMPLETION 
EXCAVATED AND STABILIZED AS THE FIRST ORDER OF BUSINESS AS OF THE GRADING OR CONSTRUCTION. THE AREA WILL BE PERMANENTLY GEOTEXTILE WlLL BE USED WITH ALL RIPRAP DITCHES (BY MPE). 

DIRECTED BY THE ENGINEER. STABILIZED WITHIN 7 CALENDAR DAYS. THIS PERTAINS TO OTHER PERIMETER TEMPORARY STONE OUTLET STRUCTURES (T.S.O.S.) AND STABILIZED 

CONTROLS. DIKES. SWALES. DITCHES. PERIMETER SLOPES. AND OTHER SLOPES CONSTRUCTION ENTRANCES (S.C.E.). BOTH LIGHT AND HEAW D U N .  
ALL CUT SLOPES SHALL BE DRESSED. PREPARED. SEEDED. AND MULCHED AS 
THE WORK PROGRESSES. SLOPES SHALL BE EXCAVATED AN0 STABILIZED IN GREATER THAN 3 : l  SLOPES LESS THAN 3 : l  NEE0 NOT BE TEMPORARILY 

STABILIZED. HOWEVER. THE PERMANENT STABILIZATION WITHIN 7 DAYS IS A LIGHT DUTY S.C.E. IS USED WHERE MOST TRAVEL WlLL BE SINGLE AXLE 
EQUAL INCREMENTS NOT TO EXCEED I 5  FEET 

REOUIRED. ONCE THE EXCAVATION OR EMBANKMENT REACHES THE "BOTTOM OR VEHICLES WlTH AN OCCASIONAL MULTI-AXLE TRUCK AND THE AREA HAS 

SUBGRADE." (I.E.. CAPPING MATERIAL OR AGGREGATE SUBGRADE IN PLACE), BEEN GRADED TO OR NEAR SUBGRADE. A HEAW D U N  S.C.E. IS WHERE 

THOSE AREAS IN WHICH PAVING WlLL BE PLACED WlLL BE EXEMPT FROM THE THE AREA IS ROUGH GRADED AND THE MhJORIM OF THE TRAFFIC IS 

STABILIZATION REOUIREMENTS." ROADWAYS AND HAUL ROADS ACTIVELY MULTI-AXLED. 

EXIST1 BEING USED FOR DAILY CONVEYANCE OF EQUIPMENT WILL ALSO BE EXEMPT 
GROU FROM THE STABILIZATION REQUIREMENTS. AREAS BETWEEN "TEMPORARY 

TO PREVENT DAMAGE TO THE GEOTEXTILE. THE MAXIMUM DROP HEIGHT 

BERMS" EXCEPT MEDIAN AREAS NEED NOT BE STABILIZED UPON COMPLETION FOR THE MATERIALS SHALL BE: 

OF GRADING. THE 7 / 1 4  DAY REOUIREMENTS IS TAKEN TO MEAN THAT THE 
PHASE I EXCAVATION STABILIZATION OPERATION IS COMPLETE OR NEARING COMPLETION. MATERIAL MAXIMUM DROP HEIGHT 

PHASE 2 EXCAVATION WHEN BALANCING EARTHWORK (BORROW FROM A CUT USED AS FILL AT A 4" - 12" STONE FOR T.S.O.S. 3 FT. 
LOCATION DISTANT FROM THE CUT). CONSIDERATION WlLL BE ALLOWED FOR CLASS I RIPRAP 3 FT. 
GREATER THAN ONE UNlT OF GRADING IN SUCH CASES. ONE UNlT OF CUT CLASS 11. Ill RIPRAP 

EXCAVATION 
PLACED WITHOUT FREEFALL 

CONSTRUCTION SEQUENCE: I. EXCAVATE AND ST/\BILIZE BERM, SIDE AND ONE GRADING UNIT OF FILL WILL BE ALLOWED TO BE GRUBBED AND 

AND OUTLET DITCHES. GRADED. GREATER THAN ONE UNIT OF GRUBBED AND GRADED AREA SHALL 
BE ALLOWED FOR INTERCHANGE CONSTRUCTION. WHEN WET SOlL THE FABRIC SHALL BE INERT TO COMMONLY ENCOUNTERED CHEMICALS, 

2. PERFORM PHASE I EXCAVATION. CONDITIONS ARE ENCOUNTERED, THE CONTRACTOR WILL BE ALLOWED TO HYDRO-CARBONS. MILDEW, ROT RESISTANT AND CONFORM TO THE 
DRESS. SEED & MULCH SLOPES WITH GRUB AND GRADE ANOTHER UNIT PROVIDING THE INITIAL UNIT HAS BEEN FOLLOWING PROPERTIES: 
PERMANENT SEED & MULCH. PROPERLY STABILIZED. GEOTEXTILES SHALL MEET THE CLASS SPECIFIED IN THE SPECIAL 

M E  NO, XX-SFXXXX 

3. PERFORM PHASE 2 EXCAVATION, PROVISIONS. PLANS OR STANDARDS. AND SHALL BE MANUFACTURED FROM 
NOTE TO CONTRACTOR: 

DRESS, SEEO & MULCH SLOPES WlTH 
NO SLOPE SHALL BE LEFT DISTURBED WITHOUT BENEFIT OF SURFACE 
ROUGHENING FOR MORE THAN 5 DAYS. 

SECWENT CONTROL V f U  BE 
PERMANENT SEED & MULCH. S m C n Y  ENFoKED 
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STANDARD EROSION AND SEDIMENT CONTROL NOTES 
DESIGN CERTIFICATION 

I HEREBY CERTIFY THAT THlS PLAN HAS BEEN DESIGNED IN ACCORDANCE WlTH THE 1994 MARYLAND 
1. THE CONTRACTOR SHALL NOTIFY THE ADMINISTRATION (WMA) AT (410) 537-3510 

14. FOR FINISHED GRADING. THE CONTRACTOR SHALL PROVIDE ADEQUATE 
STANDARDS AND SPECIFICATIONS FOR SOlL EROSION AND SEDIMENT CONTROL. THE 2000  MARYLAND 

SEVEN (7) DAYS BEFORE COMMENCING ANY LAND DISTURBING ACTIVITY AND, 
GRADIENTS TO PREVENT THE WATER FROM PONDING FOR MORE THAN 

STORMWATER DESIGN MANUAL. VOLUMES I & I1 AND THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 
UNLESS WAIVED BY THE ADMINISTRATION. SHALL BE REQUIRED TO HOLD A PRE- EROSION AND SEDIMENT CONTROL AND STORMWATER MANAGEMENT REGULATIONS. 

TWENTY-FOUR (24) HOURS AFTER THE END OF A RAINFALL EVENT. 
EROSION AND SEDIMENT CONTROL 

CONSTRUCTION MEETING BEWEEN PROJECT REPRESENTATIVES AND A 
REPRESENTATIVE OF WMA. DRAINAGE COURSES AND SWALE FLOW AREAS. MAY TAKE AS LONG AS SEQUENCE OF CONSTRUCTION 

FOURN-EIGHT (48) HOURS AFTER THE EN0 OF A RAINFALL EVENT TO DRAIN. 

2. THE CONTRACTOR MUST NOTIFY WMA IN WRITING AND BY TELEPHONE AT AREAS DESIGNED TO HAVE STANDING WATER SHALL NOT BE REQUIRED TO Date Designer's Signature 
REFER TO THE STANDARD EROSION AND SEDIMENT CONTROL NOTES FOR THE 

THE FOLLOWING POINTS: MEET THIS REQUIREMENT. INITIAL SEQUENCE OF OPERATION ITEMS NOT SPECIFICALLY IDENTIFIED IN THE 
SEQUENCE OF CONSTRUCTION BELOW, IN ADDITION TO CONSTRUCTION PHASING 

15. SEDIMENT TRAPS OR BASINS ARE NOT PERMITED WITHIN 2 0  FEET OF A PLANS. 
A. THE REQUIRED PRE-CONSTRUCTION MEETING. FOUNDATION WHICH IS EXISTING OR UNDER CONSTRUCTION. NO STRUCTURE 

MAY BE CONSTRUCTED WITHIN 2 0  FEET OF AN ACTIVE SEDIMENT TRAP OR Md. P.E.. Registration R.L.S. OR R.L.A. No. (Circle) Printed Name 1. NOTIFY MDE WMA COMPLIANCE INSPECTOR AT (410) 537-3510 AT LEAST SEVEN (7) DAYS 
8. FOLLOWING INSTALLATION OF SEDIMENT CONTROL MEASURES. BASIN. PRlOR TO BEGINNING EARTH DISTURBANCE TO SCHEDULE A PRE-CONSTRUCTION MEETING. 

C. DURING THE INSTALLATION OF SEDIMENT BASINS (TO BE CONVERTED INTO 16. THE WMA INSPECTOR HAS THE OPTION OF REQUIRING ADDITIONAL SAFETY 2. THE LIMITS OF DISTURBANCE MUST BE FIELD MARKED PRIOR TO CLEARING OF TREES. 

PERMANENT STORMWATER MANAGEMENT STRUCTURES) AT THE REQUIRED OR SEDIMENT CONTROL MEASURES. IF DEEMED NECESSARY. INSTALLATION OF SEDIMENT CONTROL MEASURES. CONSTRUCTION. OR OTHER LAND 

INSPECTION POINTS (SEE INSPECTION CHECKLIST ON PLAN). NOTIFICATION DISTURBING ACTIVITIES. 
PRlOR TO COMMENCING CONSTRUCTION OF EACH STEP IS MANDATORY. 17. ALL TRAP DEPTH DIMENSIONS ARE RELATIVE TO THE OUTLET ELEVATION. ALL 

TRAPS MUST HAVE A STABLE OUTFALL. ALL TRAPS AND BASINS SHALL HAVE STANDARD STABILIZATION NOTE 3. THE CONTRACTOR MUST OBTAIN APPROVAL FROM THE MDE INSPECTOR. CERTIFYING THAT 
D. PRlOR TO REMOVAL OR MODIFICATION OF ANY SEDIMENT CONTROL STABLE INFLOW POINTS. 

FOLLOWING INITIAL SOlL DISTURBANCE OR REDISTURBANCE. PERMANENT OR TEMPORARY STABILIZATION 
THE LIMITS OF DISTURBANCE AND TREE PROTECTION MEASURES ARE CORRECTLY MARKED 

STRUCTURE(S). 18. VEGETATIVE STABILIZATION SHALL BE PERFORMED IN ACCORDANCE WITH THE SHALL BE COMPLETED WITHIN SEVEN (7) CALENDAR DAYS AS TO THE SURFACE OF ALL PERIMETER 
AND INSTALLED PRIOR TO COMMENCING ANY CLEARING. 

E. PRlOR TO REMOVAL OF ALL SEDIMENT CONTROL DEVICES. 
STANDARDS AND SPECIFICATIONS FOR SOlL EROSION AND SEDIMENT 
CONTROL. REFER TO APPROPRIATE SPECIFICATIONS FOR TEMPORARY 

CONTROLS. DIKES. SWALES. DITCHES. PERIMETER SLOPES. AND ALL SLOPES GREATER THAN 3 
HORIZONTAL TO 1 VERTICAL (3:l); AND FOURTEEN (14) DAYS AS TO ALL OTHER DISTURBED OR INITIAL PHASE 

SEEDING. PERMANENT SEEDING, MULCHING. SODDING. AND GROUND COVERS. 
F. PRlOR TO FINAL ACCEPTANCE. GRADED AREAS ON THE PROJECT SITE. 1. CLEAR AND GRADE FOR INSTALLATION OF SEDIMENT CONTROL DEVICES. 

19. SEDIMENT SHALL BE REMOVED AND THE TRAP OR BASIN RESTORED TO ITS 
3. THE CONTRACTOR SHALL CONSTRUCT ALL EROSION AND SEDIMENT CONTROL ORIGINAL DIMENSIONS WHEN SEDIMENT HAS ACCUMULATED TO ONE QUARTER 2. INSTALL INITIAL SEDIMENT CONTROL DEVICES. INSTALL ~ ~ T A H T T O L L S T ~ ~  

MEASURES PER THE APPROVED PLAN AND CONSTRUCTION SEQUENCE AND SHALL OF THE TOTAL DEPTH OF THE TRAP OR BASIN. TOTAL DEPTH SHALL BE 
HAVE THEM INSPECTED AND APPROVED BY THE AGENCY INSPECTOR OR WMA MEASURED FROM THE TRAP OR BASIN BOTTOM TO THE CREST OF THE 

cwLb&EE) 
INSPECTOR PRIOR TO BEGINNING ANY OTHER LAND DISTURBANCES. MINOR OUTLET. 
SEDIMENT CONTROL DEVICE LOCATION ADJUSTMENTS MAY BE MADE IN THE FIELD OWNER'S/DEVELOPER'S CERTIFICATION 3. ONCE THE SEDIMENT CONTROL DEVICES ARE INSTALLED. THE CONTRACTOR MUST OBTAIN 

WITH THE APPROVAL OF THE WMA INSPECTOR. THE CONTRACTOR SHALL 20. SEDIMENT REMOVED FROM TRAPS (AND BASINS) SHALL BE PLACED AND STABILIZED WRITTEN APPROVAL FROM THE MDE INSPECTOR BEFORE PROCEEDING WlTH ANY ADDITIONAL 

ENSURE THAT ALL RUNOFF FROM DISTURBED AREAS IS DIRECTED TO THE IN APPROVED AREAS. BUT NOT WITHIN A FLOODPLAIN, WETLAND OR TREE-SAVE [/WE HEREBY CERTIFY THAT ALL CLEARING. GRADING. CONSTRUCTION. AND/OR DEVELOPMENT WILL BE 
GRADING OR CONSTRUCTION. 

SEDIMENT CONTROL DEVICES. AND SHALL NOT REMOVE ANY EROSION OR AREA. WHEN PUMPING SEDIMENT LADEN WATER. THE DISCHARGE MUST BE DONE PURSUANT TO THIS PLAN AND THAT ANY RESPONSIBLE PERSONNEL INVOLVED IN THE CONSTRUCTION 
SEDIMENT CONTROL MEASURE WITHOUT PRIOR PERMISSION FROM WMA INSPECTOR DIRECTED TO A SEDIMENT TRAPPING DEVICE PRIOR TO RELEASE FROM THE SITE. PROJECT WILL HAVE A CERTIFICATE OR ATTENDANCE AT A MARYLAND DEPARTMENT OF THE ENVIRONMENT 4, (CONSULTANT TO ESTABLISH SEQUENCING HERE) 

AND AGENCY INSPECTOR. THE CONTRACTOR MUST OBTAIN PRIOR AGENCY AND A SUMP PIT MAY BE USED IF SEDIMENT TRAPS THEMSELVES ARE BEING PUMPED APPROVED TRAINING PROGRAM FOR THE CONTROL OF EROSION AND SEDIMENT BEFORE BEGINNING THE 
WMA APPROVAL FOR CHANGES TO THE SEDIMENT CONTROL PLAN AND/OR OUT. PROJECT. I HEREBY AUTHORIZE THE RIGHT OF ENTRY FOR PERIODIC ON-SITE EVALUATION BY STATE OF 5. THE CONTRACTOR SHALL OBTAIN WRITTEN APPROVAL FROM MDE INSPECTOR. PRIOR TO THE 
SEQUENCE OF CONSTRUCTION. MARYLAND, DEPARTMENT OF THE ENVIRONMENT. COMPLIANCE INSPECTORS. 

21. ALL WATER REMOVED FROM EXCAVATED AREAS (E.G. UTILITY TRENCHES) SHALL 
REMOVAL OF ANY SEDIMENT CONTROL DEVICE. 

4. THE CONTRACTOR SHALL PROTECT ALL POINTS OF CONSTRUCTION INGRESS BE PASSED THROUGH AN APPROVED DEWATERING PRATICE OR PUMPED TO A 
SEDIMENT TRAP OR BASIN PRIOR TO DISCHARGE FROM THE SITE (I.E. VIA 

6. STABILIZE ALL REMAINING DISTURBED AREAS. REMOVE REMAINING SEDIMENT CONTROL 
AND EGRESS TO PREVENT THE DEPOSITION OF MATERIALS ONTO PUBLIC 

FUNCTIONAL STORM DRAIN SYSTEM OR TO STABLE GROUND SURFACE). 
DEVlCES UPON FlNAL APPROVAL OF THE MDE INSPECTOR. 

ROADS. ALL MATERIALS DEPOSITED ONTO PUBLIC ROADS SHALL BE REMOVED 
IMMEDIATELY. Dote 

22. SEDIMENT CONTROL FOR UTlLlM CONSTRUCTION FOR AREAS OUTSIDE 
Owner/Developer Signoture FlNAL PHASE (IF REQUIRED) 

5. THE CONTRACTOR SHALL INSPECT DAILY AND MAINTAIN CONTINUOUSLY IN AN OF DESIGNED CONTROLS OR AS DIRECTED BY ENGINEER OR WMA 
EFFECTIVE OPERATING CONDITION ALL EROSION AND SEDIMENT CONTROL INSPECTOR: 1. THE LIMITS OF DISTURBANCE MUST BE FIELD MARKED PRIOR TO CLEARING OF TREES. 
MEASURES UNTIL SUCH TIMES AS THEY ARE REMOVED WITH PRIOR INSTALLATION OF SEDIMENT CONTROL MEASURES. CONSTRUCTION. OR OTHER LAND 
PERMISSION FROM WMA INSPECTOR AND AGENCY INSPECTOR. A. CALL "MISS UTILITY" AT 1-800-257-7777 48 HOURS PRIOR TO Card No. Printed Name and Title DISTURBING ACTIVITIES. 

6. ALL SEDIMENT BASINS. TRAP EMBANKMENTS AND SLOPES. PERIMETER DIKES. 
THE START OF WORK. 

SWALES. AND ALL DISTURBED SLOPES STEEPER OR EQUAL TO 3 : l  SHALL BE 8. EXCAVATED TRENCH MATERIAL SHALL BE PLACED ON THE HIGH SIDE OF 
2. THE CONTRACTOR MUST OBTAIN APPROVAL FROM THE MDE INSPECTOR, CERTIFYING THAT 

STABILIZED WITH SOD OR SEED AND ANCHORED STRAW MULCH. OR OTHER THE TRENCH. 
THE LIMITS OF DISTURBANCE AND TREE PROTECTION MEASURES ARE CORRECTLY MARKED 

APPROVED STABILIZATION MEASURES, AS SOON AS POSSIBLE BUT NO LATER AND INSTALLED PRIOR TO COMMENCING ANY CLEARING. 

THAN SEVEN (7) CALENDAR DAYS AFlER ESTABLISHMENT. ALL AREAS DISTURBED 
OUTSIDE OF THE PERIMETER SEDIMENT CONTROL SYSTEM MUST BE MINIMIZED. 

C. TRENCHES FOR UTILITY INSTALLATION SHALL BE BACKFILLED, COMPACTED 

MAINTENANCE MUST BE PERFORMED AS NECESSARY TO ENSURE CONTINUED 
AN0 STABILIZED AT THE END OF EACH WORKING DAY. NO MORE TRENCH 3. WITH THE APPROVAL OF THE MDE INSPECTOR. CLEAR AND GRADE FOR INSTALLATION OF 
SHALL BE OPENED THAN CAN BE COMPLETED THE SAME DAY. UNLESS; STORMWATER MANAGEMENT "AS-BUILT" CERTIRCATION SEDIMENT CONTROL DEVICES. 

STABILIZATION. (REQUIREMENT FOR STABILIZATION MAY BE REDUCED TO THREE 
(3) DAYS FOR SENSITIVE AREAS.) D. TEMPORARY SILT FENCE SHALL BE PLACED IMMEDIATELY DOWNSTREAM OF I HEREBY CERTIFY THAT THE STORMWATER MANAGEMENT FACILITY (FACILITITES) SHOWN 4. INSTALL INITIAL SEDIMENT CONTROL DEVICES. INSTALL -EKE$- 

ANY DISTURBED AREA INTENDED TO REMAIN DISTURBED FOR MORE THAN ON THE PLANS AND INDIVIDUALLY IDENTIFIED BELOW HAS (HAVE) BEEN CONSTRUCTED 
ONE DAY. IN ACCORDANCE WITH THE PWUS INCLUDED UNDER THE MARYLAND DEPARTMENT OF 

ON PLANS KIE) 
7. THE CONTRACTOR SHALL APPLY SOD OR SEED AND ANCHORED STRAW MULCH. 

OR OTHER APPROVED STABILIZATION MEASURES TO ALL DISTURBED AREAS AND THE ENVIRONMENT APPROVAL. NUMBER ---SF-----. EXCEPT AS NOTED IN RED ON 
THE "AS-BUILT' DRAWINGS. FURTHERMORE. THE RED-NOTE0 EXCEPTIONS DO NOT 5. ONCE THE SEDIMENT CONTROL DEVICES ARE INSTALLED. THE CONTRACTOR MUST OBTAIN 

STOCKPILES WlTHlN FOURTEEN (14) CALENDAR DAYS AFTER STRIPPING AND 
GRADING ACTIVITIES HAVE CEASED IN THE AREA. MAINTENANCE SHALL BE 

23. WHERE DEEMED APPROPRIATE BY THE ENGINEER OR INSPECTOR. SEDIMENT BASINS 
ADVERSELY AFFECT THE INTENDED PERFORMANCE OF THE FACILITY (FACILITIES). 

WRITTEN APPROVAL FROM THE MDE INSPECTOR BEFORE PROCEEDING WlTH ANY ADDITIONAL 
AND TRAPS MAY NEED TO BE SURROUNDED WITH AN APPROVED SAFEN FENCE. GRADING OR CONSTRUCTION. 

PERFORMED AS NECESSARY TO ENSURE CONTINUED STABILIZATION. THE FENCE MUST CONFORM TO LOCAL ORDINANCES AND REGULATIONS. THE 
(REQUIREMENT MAY BE REDUCED TO SEVEN (7) DAYS FOR SENSITIVE AREAS.) DEVELOPER OR OWNER SHALL CHECK WITH LOCAL BUILDING OFFICIALS ON APPLICABLE 

SAFETY REQUIREMENTS. WHERE SAFETY FENCE IS DEEMED APPROPRIATE AND LOCAL 
6 ,  (CONSULTANT TO ESTABLISH SEQUENCING HERE) 

8. PRIOR TO REMOVAL OF SEDIMENT CONTROL MEASURES. THE CONTRACTOR SHALL ORDINANCES DO NOT SPECIFY FENCING SIZES AND TYPES, THE FOLLOWING SHALL BE 
STABILIZE AND HAVE ESTABLISHED PERMANENT STABILIZATION FOR ALL USED AS A MINIMUM STANDARD: THE SAFETY FENCE MUST BE MADE OF WELDED WIRE 7.  THE CONTRACTOR SHALL OBTAIN WRITTEN APPROVAL FROM MDE INSPECTOR. PRIOR TO THE 
CONTRIBUTORY DISTURBED AREAS USING SOD OR AN APPROVED PERMANENT AN0 AT LEAST 42 INCHES HIGH. HAVE POSTS SPACED NO FURTHER APART THAN REMOVAL OF ANY SEDIMENT CONTROL DEVICE. 
SEED MIXTURE WITH REOUIRED SOIL AMENDMENTS AND AN APPROVED ANCHOR 8 FEET. HAVE MESH OPENINGS NO GREATER THAN 2 INCHES IN WIDTH AND 4 INCHES 
MULCH. WOOD FIBER MULCH MAY ONLY BE USED IN SEEDING SEASON WHERE IN HEIGHT WITH A MINIMUM OF 14 GAUGE WIRE. SAFETY FENCE MUST BE MAINTAINED 8. STABILIZE ALL REMAINING DISTURBED AREAS. REMOVE REMAINING SEDIMENT CONTROL 
THE SLOPE DOES NOT EXCEED 10% AND GRADING HAS BEEN DONE TO PROMOTE AND IN GOOD CONDITION AT ALL TIMES. DEVICES UPON FINAL APPROVAL OF THE MDE INSPECTOR. 
SHEET FLOW DRAINAGE. AREAS BROUGHT TO FINISHED GRADE DURING THE 
SEEDING SEASON SHALL BE PERMANENTLY STABILIZED AS SOON AS POSSIBLE. 24. OFF-SITE SPOIL OR BORROW AREAS ON STATE OF FEDERAL PROPERTY MUST HAVE 
BUT NO LATER THAN FOURTEEN (14) CALENDAR DAYS AFTER ESTABLISHMENT. PRIOR APPROVAL BY WMA AND OTHER APPLICABLE STATE. FEDERAL, AND LOCAL FACILITY IDENTIFICATION (IDENTIFY EACH FACILITY INDIVIDUALLY) 
WHEN PROPERTY IS BROUGHT TO FINISHED GRADE DURING THE MONTHS OF AGENCIES; OTHERWISE APPROVAL MUST BE GRANTED BY THE LOCAL AUTHORITIES. 
NOVEMBER THROUGH FEBRUARY, AND PERMANENT STABILIZATION IS FOUND TO ALL WASTE AND BORROW AREAS OFF-SITE MUST BE PROTECTED BY SEDIMENT 
BE IMPRACTICAL, TEMPORARY SEED AND ANCHORED STRAW MULCH SHALL BE CONTROL MEASURES AND STABILIZED. 
APPLIED TO DISTURBED AREAS. THE FINAL PERMANENT STABILIZATION OF SUCH 
PROPERTY SHALL BE APPLIED BY MARCH 15  OR EARLIER IF GROUND AND 25.  SITES WHERE INFILTRATION DEVICES ARE USED FOR THE CONTROL OF NAME (PRINTED) SIGNATURE 
WEATHER CONDITIONS ALLOW. STORMWATER. EXTREME CARE MUST BE TAKEN TO PREVENT RUNOFF FROM 

UNSTABILIZED AREAS FROM ENTERING THE STRUCTURE DURING 

9. THE SITE'S APPROVAL L m E R ,  APPROVED EROSION AN0 SEDIMENT CONTROL CONSTRUCTION. SEDIMENT CONTROL DEVICES PLACED IN INFILTRATION AREAS 

PLANS. DAILY LOG BOOKS. AND TEST REPORTS SHALL BE AVAILABLE AT THE MUST HAVE BOTOM ELEVATIONS AT LEAST TWO (2) FEET HIGHER THAN M E  MARYLAND REGISTRATION NUMBER DATE 

SITE FOR INSPECTION BY DULY AUTHORIZED OFFICIALS OF WMA AND AGENCY FINISH GRADE BOTTOM ELEVATION OF THE INFILTRATION PRACTICE. WHEN 
RESPONSIBLE FOR PROJECT. CONVERTING A SEDIMENT TRAP TO AN INFILTRATION DEVICE. ALL 

ACCUMULATED SEDIMENT MUST BE REMOVED AND DISPOSED OF PRIOR TO 
FlNAL GRADING OF INFILTRATION DEVICE. 

"CERTIFY" means to  stote or declare a professional opinion based on sufficient and 
10. SURFACE DRAINAGE FLOWS OVER UNSTABILIZED CUT AND FILL SLOPES SHALL BE appropriate onsite inspections and moterial tests conducted during construction. 

CONTROLLED BY EITHER PREVENTING DRAINAGE FLOWS FROM TRAVERSING THE 
SLOPES OR BY INSTALLING PROTECTIVE DEVICES TO LOWER THE WATER 26. WHEN A STORM DRAIN SYSTEM OUTFALL IS DIRECTED TO A SEDIMENT TRAP OR 
DOWNSLOPE WITHOUT CAUSING EROSION. DIKES SHALL BE INSTALLED AND SEDIMENT BASIN AND THE SYSTEM IS TO BE USED FOR TEMPORARILY 
MAINTAINED AT THE TOP OF A CUT OR FILL SLOPE UNTIL THE SLOPE AND CONVEYING SEDIMENT LADEN WATER, ALL STORM DRAIN INLETS IN NON-SUMP 
DRAINAGE AREA TO IT ARE FULLY STABILIZED. AT WHICH TIME THEY MUST BE AREAS SHALL HAVE TEMPORARY ASPHALT BERMS CONSTRUCTED AT THE TIME 
REMOVED AND FINAL GRADING DONE TO PROMOTE SHEET FLOW DRAINAGE. OF BASE PAVING TO DIRECT GUTTER FLOW INTO THE INLETS TO AVOID 
PROTECTIVE METHODS MUST BE PROVIDED AT POINTS OF CONCENTRATED FLOW SURCHARGING AND OVERFLOW OF INLETS IN SUMP AREAS. 
WHERE EROSION IS LIKELY TO OCCUR. 

11. PERMANENT SWALES OR OTHER POINTS OF CONCENTRATED WATER FLOW 27. SlTE INFORMATION: 

SHALL BE STABILIZED WlTH SOD OR SEED WlTH AN APPROVED EROSION 
CONTROL MATTING. RIPRAP OR OTHER APPROVEO STABILIZATION MEASURES. A. TOTAL AREA OF FAClLlM (CONSULTANT TO FlLL IN) 

B. TOTAL AREA OF PROJECT SITE (CONSULTANT TO FlLL IN) 
12. TEMPORARY SEDIMENT CONTROL DEVICES MAY BE REMOVED. WITH PERMISSION C. AREA DISTURBED (CONSULTANT TO FILL IN) 

OF WMA INSPECTOR AND AGENCY INSPECTORS. WITHIN THIRTY (30) CALENDAR D. AREA TO BE ROOFED OR PAVED (CONSULTANT TO FILL IN) 
DAYS FOLLOWING ESTABLISHMENT OF PERMANENT STABILIZATION IN A U  E. TOTAL CUT (CONSULTANT TO FILL IN) 
CONTRIBUTORY DRAINAGE AREAS. STORMWATER MANAGEMENT STRUCTURES F. TOTAL FILL (CONSULTANT TO FILL IN) 
USED TEMPORARILY FOR SEDIMENT CONTROL SHALL 8E  CONVERTED TO THE G. OFF-SITE WASTE/BORROW AREA LOCATION (CONSULTANT TO FILL IN OR 

PERMANENT CONFIGURATION WITHIN THIS TIME PERIOD AS WELL. QUOTE TO BE DETERMINED) 

13. NO PERMANENT CUT OR FlLL SLOPE WlTH A GRADIENT STEEPER THAN 3 : l  WlLL BE 
MDE NO. XX-SF-XXXX 

PERMITTED IN LAWN MAINTENANCE AREAS. A SLOPE GRADIENT OF UP TO 2 : l  WlLL 
BE PERMITTED IN NON-MAINTENANCE AREAS PROVIDED THAT THOSE AREAS ARE 

NOTE TO CONTRACTOR: 
INDICATED ON THE EROSION AND SEDIMENT CONTROL PLAN WITH A LOW- SEDlMEM CONTROL WILL BE 
MAINTENANCE GROUND COVER SPECIFIED FOR PERMANENT STABILIZATION. SLOPE 
GRADIENT STEEPER THAN 2'1 WlLL NOT BE PERMITED WlTH VEGETATIVE 

smlcny ENFORCED 
STABILIZATION. 

FOR EROSION AND SEDIMENT CONTROL ONLY. 
DESIGNED. REVISION REVISION 
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ITEM 900 LANDSCAPING 

INTRODUCTION: The Maryland Aviation Administration (MAA) faces many challenges 
with respect to local, State and Federal regulations regarding construction and construction- 
related activities at MAA owned and operated airport properties, including the 
Baltimore~Washington International (BWI) Airport. Maryland is the only state with a Forest 
Conservation Act (FCA) that regulates impacts to forested areas and that has enforceable 
planting requirements. The Federal Aviation Administration (FAA) mandates height restrictions 
for all objects that have the potential to penetrate imaginary air surfaces utilized by pilots during 
takeoff and landings, and it provides enforceable guidelines for activities that have the potential 
to attract hazardous wildlife. MAA considers the requirements set forth by both FAA and the 
State of Maryland when undertaking construction projects. 

To comply with these regulations, MAA has completed a Forest Stand Delineation, Reforestation 
Master Plan, and Forest Management Plan (Draft) that comply with the multi-agency regulations 
and restrictions. The Reforestation Master Plan specifies areas set aside for forest conservation 
and retention. Long-term management of forested resources on BWI Airport property is 
addressed by the Forest Management Plan. As a responsible landowner, MAA insists that all 
construction and construction-related activities regarding temporary, short-term, or long-term 
landscaping activities comply with applicable State and Federal regulations. These regulations 
include: 

The State of Maryland Forest Conservation Act; 
The State of Maryland Forest Conservation Technical Manual; 
COMAR (Agricultural Article Sections 8-1 01 through 8-501; 8-801 through 8-806; 9- 101 
through 9-1 10; and 9-201 through 9-214.); and 
Federal Aviation Administration Advisory Circular 15015370- 1 OA, Items T-901 through T- 
908. 

In addition, MAA requires all construction and construction-related activities be in accordance 
with the Reforestation Master Plan for BWI Airport and the Forest Conservation Plan for the 
specific project. The following documents are available upon request to assist contractors with 
adherence to these regulations: 

Reforestation Master Plan for BaltimoreIWashington International Airport; 
Forest Conservation Plan for appropriate project; 
Maryland Forest Conservation Act; 
FAA Advisory Circular 15015200-33, "Hazardous Wildlife Attractants On or Near Airports;" 
FAA Advisory Circular 15015370 - 2 Items P- 15 1 through 156 (as amended by MAA); and 
FAA Advisory Circular 15015370-10A Items T-901 through T-908 (as amended by MAA). 
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Each construction project has its own Forest Conservation Plan that is prepared by the design 
consultant. A copy of the Forest Consewation Plan for the specificproject shall be kept on site 
during all hours of operation. 

PURPOSE: These specifications are provided to Contractors performing landscaping and 
landscape-related work for MAA to ensure adequacy, consistency, and conformance with 
applicable state and federal regulations. In certain cases, such as planting, seeding, and sodding, 
specifications were intentionally designed to reduce the attractiveness of certain areas to wildlife, 
and thus reduce the risk of wildlife strikes by aircraft. Contractors performing activities related 
to landscaping for MAA shall adhere to these specifications. 

SEQUENCING OF TASKS: Tasks performed by the Contractor shall occur in a logical and 
efficient sequence. The Contractor shall provide sufficient time for testing and analysis to be 
completed without compromising the sequencing of tasks. Coordination with the designated 
MAA Engineer is critical for efficient completion of tasks. MAA will not reimburse the 
Contractor for time or materials lost as a result of failure to comply with these standards, MAA 
plan reviews, or the State of Maryland Forest Conservation Act. 

Limits of Disturbance and Forest Retention Areas shall be identified as follows: 

Limits of Disturbance: The limits of disturbance of the project area shall be clearly 
identified with "Forest Retention Area" signs attached to stakes placed at 50-foot 
intervals. Diversion dikes and silt fences shall be in place prior to any disturbance. 

Forest Retention Area Boundaries: For all projects conducted within 75 feet of a forest 
retention area, the Contractor will identifjl the boundary of the forest retention area with 
%-inch blaze orange flagging at 100-foot intervals on perimeter trees. The contractor will 
install blaze orange plastic mesh fence (see Appendix B) along the entire forest retention 
area offset 45 feet from the forest retention area boundary. If necessary, "specimen tree 
signs" (see Appendix B) will be installed on specimen trees and appropriate protection 
measures will be followed as specified in the State Forest Conservation Technical 
Manual. 

Pre-construction Site Inspection: After the forest retention limits of disturbance (LOD) 
and boundaries have been delineated, the contractor will notify the Office of Facilities 
Planning and the Department of Natural Resources (DNR) Forest Service, to schedule a 
walk through inspection of the site. The DNR representative will inspect the forest 
retention boundary marking, discuss the proposed construction timetable, and discuss 
additional requirements that may be necessary. MAA and DNR shall approve all plans 
prior to the initiation of work. 

Planting Plans: The following design standard should be used to determine appropriate plant 
material for use in landscaping and site stabilization in accordance with the FAA advisory 
circular 15015200-33, "Hazardous Wildlife Attractants on or Near Airports": 
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Use native plants whenever possible; 
Use plants with a minimal wildlife attractiveness value. See Draft List of Recommended 
species for Construction Plantings; 
Use sterile plants or plants that exhibit minimal seed production; 
Reduce mowing requirements in long narrow areas or areas less than 1,000 square feet by 
planting low growing shrubs or other alternative ground covers; 
Plant in clusters and group species in communities in large contiguous areas; 
Create distinct breaks between vegetation strata; 
Avoid planting low-growing trees, shrubs, brambles, and vines at the edges of a forest 
where the forest meets the turf or scrub/shrub areas to reduce the edge effect; and 
All plant material used by the contractor for temporary, short- term landscaping or long- 
term landscaping shall be from the MAA approved plant materials list (see Draft List of 
Recommended Species for Construction Plantings). 

Deviations from these standards require specific justification and approval by the MAA Office of 
Facilities Planning. 

Specifications: Landscape activities shall be conducted according to the document Speczjkations 
for Performing Landscaping Activities on Baltimore/Washington International and Martin State 
Airport Properties. 

Compliance: MAA acknowledges that these specifications vary slightly from the Natural 
Resources Conservation Service Standards for Critical Area Planting (MD 342). However, this 
specification was approved by the Maryland Department of the Environment, Water 
Management Administration, the United States Department of Agriculture's Wildlife Services 
Division, and the Natural Resources Conservation Service in May 200 1, and satisfies compliance 
for MD 378 projects. 

Post Construction: Once construction activities (including reestablishment of vegetation) have 
ceased, the contractor is required to remove all flagging and protective measures (with the 
exception of forest retention signage) from both the forest retention area and the construction 
site. MAA has the right to retain final payment until aforementioned actions have been 
performed. 
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ITEM 901 TOPSOIL 

DESCRIPTION 

901-1 GENERAL. This item provides specifications for topsoil and for topsoil-related activities 
such as preparation of ground surfaces, removal of topsoil from designated areas, placement and 
spreading of topsoil, and soil stabilization methods. All activities shall conform with the 
standards described in this specification and occur at locations clearly indicated on site plans or 
as directed by the MAA Engineer. 

MATERIALS 

901-2.1 TOPSOIL. Topsoil is a component of soil, composed of the surface layer of soil 
containing organic matter and free from any admixture of refuse or other materials toxic to plant 
growth. Topsoil shall be reasonably free from subsoils as well as all stumps, roots, brush, stones 
(1 inch or more in diameter), clay lumps, or similar objects. Brush and other vegetation that will 
not be incorporated with the topsoil during handling operations shall be removed. Topsoil shall 
be free from any parts of Johnson grass (Sorgum halepense), Canada thistle (Circium awense) or 
phragrnites (Phragmites australis) in addition to the following state designated noxious weeds: 
annual bluegrass (Poa annua), Bermuda grass (Cynodon dactylon), bindweed (Calystegia spp.), 
cocklebur (Xanthium spp.), corn cockle (Agrostemma githago), dodder (Cuscuta spp.), giant 
foxtail (Setaria magna), horse nettle (Solanurn carolinense), spurred anoda (Anoda spp.), wild 
garlic (Allium vineale), and wild onion (Allium canadense). 

Topsoil shall conform to the standards required by the Maryland State Highway Administration 
as summarized below. Topsoil, unless otherwise specified or approved, shall have a pH range of 
approximately 6.0 to 7.5, as determined by laboratory testing. The organic content may not be 
less than 3% nor more than 20% as determined by the wet-combustion method (chromic acid 
reduction). Topsoil shall conform to the following size and texture specifications: 

SIEVE SIZE 

50.00 mm (2 in.) 
4.75 mm (No. 4) 
2.00 mm (No. 10) 
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MINIMUM PERCENT SOIL 
PASSING BY WEIGHT 

100 
90 
80 

SOIL PARTICLE SIZES AND 
TEXTURES 

Sand (2.0-0.050 mm) 
Silt (0.050-0.002 mm) 
Clay (less than 0.002 mm) 
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PERCENT PASSING BY WEIGHT 

20-75 
10-60 
5-30 



901-2.2 INSPECTION AND TESTING. Within 10 days following acceptance of the bid, the 
Contractor shall notify the MAA Engineer of the proposed source of topsoil to be h i s h e d  for 
the project. The topsoil shall be inspected to determine whether the soil is appropriate for use 
and conforms to MAA standards. During the inspection, the Contractor may be required to 
collect representative soil samples from several locations within the area under consideration and 
to the proposed stripping depths for content analysis as described in Paragraph 2.1 of this Item. 
Samples shall be tested for pH, content of organic matter, particle size, and texture (percentage of 
sand, silt, and clay). 

901-2.3 SOILS FOR REPAIR. Soils to be used for areas in need of repair shall be of equal 
quality or greater than those that exist in adjacent areas and shall meet the specifications 
described in Paragraph 90 1-2.1. 

CONSTRUCTION METHODS 

901-3.1 GENERAL. Areas receiving topsoil shall be clearly shown on the site plan. If topsoil 
is available on site, locations of stockpiles or areas to be stripped of topsoil and the associated 
stripping depths also shall be shown on site plans. Suitable equipment necessary for proper 
preparation and treatment of the ground surface, stripping of topsoil, and handling and placing of 
all required materials shall be on site, in good condition, and approved by the MAA Engineer 
before topsoil operations begin. 

901-3.2 PREPARATION OF GROUND SURFACES. Prior to depositing and spreading 
topsoil on a given area, the surface shall be loosened by discs, spike-tooth harrows, or other 
means approved by the MAA Engineer, to a minimum depth of 2 inches to facilitate bonding of 
the topsoil with the soil. The surface of the area receiving topsoil shall be clear of all stones 
greater than 1 inch in diameter as well as any litter or other materials that may be detrimental to 
proper bonding, the rise of capillary moisture, or the proper growth of the desired plants. Areas 
that may be too compact to respond to these operations shall receive special scarification prior to 
application of any soil. 

Grades on the area to receive topsoil, previously established by the Contractor or others, and 
shown on site plans, shall be maintained in a true and even condition. Where grades have not 
been established, the areas shall be smooth-graded and the surface left at a prescribed grade in an 
even and properly compacted condition to prevent, insofar as practical, the formation of low 
areas or pockets where water may stand. Damages caused by erosion or other forces that occur 
after the completion of grading shall be repaired prior to the application of topsoil. The 
Contractor will repair such damages, which may include filling gullies, smoothing irregularities, 
and repairing other incidental damages prior to the application of topsoil. 

901-3.3 OBTAINING TOPSOIL. Prior to stripping of the topsoil from designated areas, all 
vegetation, briers, stumps and large roots, rubbish, and stones that might interfere with 
subsequent operations shall be removed using methods approved by the Engineer. Heavy sods or 
other cover shall be removed. 
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901-3.3.1 SALVAGED TOPSOIL (TOPSOIL OBTAINED ON SITE). When suitable 
topsoil is available on site, the Contractor shall salvage this material from the areas as indicated 
on site plans and to the depth directed by the MAA Engineer. The salvaged topsoil shall either 
be spread on areas that have already been tilled and smooth-graded or stockpiled in areas 
previously approved by the MAA Engineer and indicated by site plans. Any topsoil stockpiled 
by the Contractor shall be removed from the site and properly stored at an MAA-designated 
location for future use. Any topsoil that has been stockpiled on the site by others and is no longer 
required for topsoiling purposes shall be removed fi-om the site and properly disposed of by the 
Contractor. All stockpile sites and adjacent areas that have been disturbed by the Contractor 
shall be graded and put into a condition acceptable for seeding or other landscaping activities. 

901-3.3.2 FURNISHED TOPSOIL (TOPSOIL OBTAINED OFF SITE). When topsoil is 
secured off site, the Contractor shall locate and obtain the supply with the approval of the MAA 
Engineer. The Contractor shall noti@ the MAA Engineer sufficiently in advance of operations so 
that necessary measurements and tests can be performed. The Contractor shall only remove the 
topsoil from approved areas and to the depth as directed. The topsoil shall be hauled to the site 
of work and either placed for spreading by others or spread by the Contractor as specified by site 
plans. Any topsoil hauled to the site of work and stockpiled shall be removed from the site 
following completion of the task and properly stored at an MAA-designated location for future 
use. 

901-3.4 SPREADING TOPSOIL. Topsoil shall be evenly spread to a minimum uniform depth 
of 4 inches after compaction on all areas, with the exception of those areas with a finished grade 
of 4: 1 or steeper. In these sloped areas topsoil should be spread to a minimum depth of 4 inches. 
Spreading shall not occur when the ground or topsoil is frozen, excessively wet, or otherwise in a 
condition detrimental to the work. Spreading shall be conducted so that turfing operations can 
proceed with minimal soil preparation. 

After spreading the topsoil the Contractor shall collect and dispose of rocks (1 inch or more in 
diameter), roots, litter, or any other foreign material occurring on the surface of the topsoil. 
Large stiff clods and hard lumps of soil shall be pulverized. After removal of such objects has 
been completed, the topsoil shall be graded. Any topsoil or other dirt falling upon pavements as 
a result of hauling or handling of topsoil shall be promptly removed and disposed of by the 
Contractor. 

901-3.5 SOIL STABILIZATION MATTING. The need for soil stabilization matting will be 
approved by the MAA Engineer on a project-by-project basis. Soil stabilization matting shall 
consist of machine-produced mats of wood fibers, wood excelsior, or biodegradable man-made 
fibers and shall be 40 to 96 inches wide. Matting shall have a uniform thickness and distribution 
of fibers. All soil stabilization matting shall be smolder resistant. If chemicals are required 
during application of matting, the chemicals shall be non-leaching, nontoxic to vegetation 
(including the germination of seed), and non-injurious to the skin. 
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If excelsior matting is utilized, the top and bottom shall be covered by a biodegradable extruded 
plastic netting with a maximum mesh size of 2 square inches (50 by 50 mm) or be covered (on 
the topside) by netting machine sewn on 2-inch (50 mrn) centers along the longitudinal axis of 
the material. The average breaking strength of any two strands of netting shall be at least 5 
pounds. Netting shall be entwined with matting fibers in a manner that will provide adequate 
reinforcement against damage during handling and placement and shall resist degradation for a 
minimum of six months and a maximum of one year. 

901-3.6 STAPLES. Staples shall be either U- or T-shaped steel wire with minimum gauges of 
No. 1 1 (3.06 1 mm) and No. 8 (4.1 15 mm) respectively. The U-shaped staples shall be at least 6 
inches (1 50 mrn) long and average between 1 and 1.5 inches (25 to 40 mm) wide. The T-shaped 
staples shall have a primary leg 8-inches (200-mm) long, a secondary leg 1-inch (25 mm) long, 
and a 4-inch (1 00-mm) head. 

METHOD OF MEASUREMENT 

Topsoil will be measured by volume in cubic yards computed by the method of end areas. The 
quantity of topsoil to be paid for will be measured by the number of square yards measured in 
place and will account for depth. 

901-4.1 Salvaged topsoil (topsoil obtained on site) will be measured by the number of square 
yards of topsoil measured in its original position, and again after it has been stripped or 
excavated. Topsoil stockpiled by others and removed for topsoiling by the Contractor will be 
measured by the number of square yards of topsoil measured to a specific depth in the stockpile. 
Salvaged topsoil will be measured by volume in either cubic yards computed by the method of 
end areas or square yards at 1-, 2-, or 4-inch depths. 

901-4.2 Furnished topsoil (topsoil obtained off site) will be measured by the number of square 
yards of topsoil measured in its original position, and again after it has been stripped or 
excavated. Furnished topsoil will be measured by volume in either cubic yards computed by the 
method of end areas or square yards at I-, 2-, or 4-inch depths. 

BASIS OF PAYMENT 

901-5 Payment will be made at the contract unit price per cubic yard for topsoiling. This price 
will provide full compensation for fbrnishing all materials and for all preparations, placing, and 
spreading of materials, and for all labor, equipment, tolls, and incidentals necessary for the 
completion of the task. 
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Payment will be made under: 

Item 901-5.1 Topsoil --per cubic yard 
Item 901-5.2 Salvaged Topsoil - per square yard at 1 -inch depth 
Item 901-5.3 Furnished Topsoil - per square yard at 1 -inch depth 
Item 901-5.4 Salvaged Topsoil - per square yard at 2-inch depth 
Item 901-5.5 Furnished Topsoil - per square yard at 2-inch depth 
Item 901-5.6 Salvaged Topsoil - per square yard at 4-inch depth 
Item 901-5.7 Furnished Topsoil - per square yard at 4-inch depth 

END OF ITEM 901 
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ITEM 902 PLANT INSTALLATION 

DESCRIPTION 

902-1 GENERAL. This item provides specifications for plant materials to be used for 
landscaping activities. All activities shall conform to the standards described in this specification 
and occur at locations clearly indicated by site plans or as directed by the MAA Engineer. 

MATERIALS 

902-2.1 PLANTS. 

902-2.1.1 SPECIES. Preferred species that appear in Appendix A "Approved Landscape Plant 
Material" shall be used unless otherwise approved by the MAA Engineer. The authority for all 
plant names shall be the current printing of Hortus ~hird'. Representative samples of every 
shipment of plant materials shall be labeled as to genus, species, and specified size. 

902-2.1.2 HEALTH. All plants, unless otherwise specifically permitted, shall conform to the 
standards of the current edition of American Standard for Nursevy stock2 as approved by the 
American Standards Institute, Inc. All plants, unless otherwise specifically permitted, shall be 
nursery grown and shall have been grown within plant hardiness zones 5, 6,7, or the Virginia 
portion of zone 8A as recorded in the current edition of USDA Plant Hardiness Zone ~ a ~ ~ ,  
prepared by the U.S. National Arboretum, Agricultural Research Service, U.S. Department of 
Agriculture. All plant materials shall have normal, well developed branches and a vigorous root 
system. They shall be healthy plants free froin physical defects, plant diseases, and insect pests. 
Plant materials grown in fields or blocks that show evidence of containing any parts of Johnson 
grass (Sorgum halepense), Canada thistle (Cirsium antense), or Phragmites (Phragmites 
australis) will not be accepted. Shade and flowering trees shall be symmetrically balanced. 
Major branches shall not have V-shaped crotches capable of causing structural weakness. Trunks 
shall be free of unhealed branch removal wounds greater than 1 inch (25 mm) in diameter. 
Shade trees shall have a single main trunk. Trunks shall be free of branches below the following 
heights: 

1-112 to 2-1/2 inch (40- to 65-mrn) caliper trees = 5 feet (1.5 meter) height 
3-inch (75 mm)-caliper and greater trees = 6 feet (1.8 meter) height. 

902-2.1.3 INSPECTION AND TESTING. The initial inspection for conformance with these 
specifications will be made at the nursery, holding area, or job site. The condition of all plant 
material will be subject to reinspection for the life of the Contract. Inspection and tagging of 
plant material with a MAA seal prior to digging will occur at the discretion of the MAA 

1 Staff of the L.H. Bailey Hortorium, Cornell University, 1976. Hortus Third; A Concise Dictionary ofplants 
Cultivated in the United States and Canada. Barnes and Noble, Inc. New York, New York. 
2 American Nursery and Landscape Association, 1990. American Standard for Nursei-y Stock. 

US National Arboretum, Agricultural Research Service, US Department of Agriculture, 1990. USDA Plant 
Hardiness Zone Map. 
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Engineer. Material arriving with broken seals (if tagging is required), broken or loose root balls, 
mechanical damage, insufficient protection and/or shriveled or undeveloped roots will not be 
accepted. All container grown plants shall be well rooted, vigorous, and established in the size 
pot specified, shall have well balanced tops for the pot size, and shall not be root bound. All 
plant materials shall be declared and certified free from disease and insects of any kind as 
required by law for the necessary interstate or interdistrict transportation. 

902-2.1.4 SUBSTITUTION OF PLANT MATERIALS. No substitutions shall be made 
without the permission of the MAA Office of Facilities Planning. In cases where plant materials 
are not available at the time of planting, the Contractor shall submit, in writing, evidence that the 
plants are unavailable. If necessary, MAA will determine suitable substitutions. 

902-2.2 FERTILIZER. Fertilizer, if necessary, shall be standard commercial fertilizer and shall 
meet the requirements of applicable state and federal laws as well as standards set forth by the 
Association of Official Agricultural Chemists. 

902-2.3 SOIL AMENDMENTS. Soil amendments shall be commercial grade and shall meet 
the requirements of applicable state and federal laws as well as standards set forth by the 
Association of Official Agricultural Chemists. 

902-2.4 WATER. All water used shall be obtained from fresh water sources and shall be free 
from injurious chemicals and other toxic substances harmful to plant life. Brackish water shall 
not be used at any time. The Contractor shall identify all sources of water to the Engineer at least 
two weeks prior to use. The Engineer may take samples of the water at the source or from the 
tank at any time and submit the samples to a laboratory to identifl chemical and saline content. 
The Contractor shall not use any water from any source that is disapproved by the Engineer 
following such tests. 

CONSTRUCTION METHODS 

902-3.1 GENERAL. This section provides approved methods for installation of plant material 
and includes specifications for soil preparation, fertilization, installation, and post-installation 
care. Prior to beginning any planting activities, a planting design prepared by a landscape 
architect or a qualified official shall be submitted to and approved by the MAA Office of 
Facilities Planning on behalf of the MAA Engineer. The planting design shall be to scale and 
clearly show the species to be planted, locations of individual plants, size of individual plants, 
and spacing requirements. The MAA Office of Facilities Planning shall approve deviations from 
an approved design. The approved planting design shall be kept on site during all working hours. 

902-3.2 PREPARATION OF GROUND SURFACES. Areas designated for planting shall be 
properly prepared before plant installation occurs. The soil of a properly prepared planting bed 
shall be loose and fi-iable to a minimum depth of 1 foot (30.5 cm), laboratory tested, and properly 
amended based on laboratory recommendations. The soil of a properly prepared planting bed 
shall be free of any stones larger than 1 inch in diameter, sticks, stumps, and/or other debris that 
may interfere with plant installation, growth of plant material, and subsequent maintenance of 
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planted areas. The soil of a properly prepared planting bed shall be properly graded to conform 
with the required lines, grades, and cross sections as shown on the planting design plan. 

902-3.2.1 TOPSOIL. Topsoil, if necessary, shall conform to the standards and be incorporated 
with existing soils according to procedures described in Item 901 - "TOPSOILING prior to 
laboratory analysis of soil and subsequent addition of any necessary soil amendments. 

902-3.2.2 FERTILIZER. Fertilizer, if necessary, shall be applied at concentrations and rates 
suggested by the soil testing laboratory based on results of soil analysis. Fertilizer, unless 
otherwise specified, shall be added by hand on a plant-by-plant basis. Unless specifically 
required, lime shall not be added to areas to be planted. 

902-3.2.3 SOIL AMENDMENTS. Soil amendments shall be added according to 
recommendations made by the laboratory based on analytical results. These recommendations 
shall be provided to and approved by the MAA Engineer prior to amendment of any soil. 

902-3.3 OBTAINING PLANT MATERIAL. Plant material shall be free from all pests and 
diseases and conform to the standards described in Section 902-2 "MATERIALS." 

902-3.3.1 NURSERY STOCK PLANTS. Nursery stock plants shall be obtained fiom a 
nursery certified by the Associated Landscape Contractors of America. 

902-3.3.2 TRANSPLANTED PLANTS. Plants approved for transplanting shall be vigorous 
and free fiom all pest infestations and/or diseases. Potential plant materials for transplanting 
shall be inspected by a Licensed Arborist and subsequently approved by the MAA Engineer. 
Plants approved for transplanting shall be dug up, cared for, and transported according to the 
standards of the Associated Landscape Contractors of America. 

902-3.4 PLACEMENT OF PLANT MATERIALS. Prior to installation of plant material, the 
site design shall be reviewed, and individual plants shall be placed at locations on the prepared 
bed as indicated by the site design. Once the design layout has been marked on the prepared bed, 
the Contractor shall determine if the proposed sizes and spacing of plants are reasonable. 
Alterations to the landscape design shall be performed by a qualified Landscape Architect and 
approved by the MAA Office of Facilities Planning on behalf of the MAA Engineer. The 
planted bed shall be graded to the specifications indicated by the site design. 

902-3.5 INSTALLATION OF PLANT MATERIAL. All plant material shall be installed in 
satisfactorily prepared beds according to the methods detailed in Landscape SpeciJicatioiz 
Guidelines published by the Associated Landscape Contractors of America. Portions of these 
guidelines relevant to digging, backfilling, and securing of plant materials are included as 
Appendix B. 

If circumstances exist that delay installation of plant material, the Contractor shall provide 
adequate care required to maintain the plants in a healthy condition until installation can be 
performed. Such care may include watering, protection from excessive sun and wind exposure, 
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and protection fiom damage by wildlife. Plants must be stored in a location that does not cause 
an increased risk of wildlife strike hazards and is approved by the MAA Engineer (plant material 
must not be stored near aircraft operation areas or approachldeparture paths). Materials that 
deteriorate beyond the potential for recovery shall not be installed. It will be the Contractor's 
responsibility to replace these items at no additional cost to MAA. 

902-3.5 POST INSTALLATION. After installation of all plant materials to a bed, subsequent 
activities such as seeding, sodding, or mulching shall be conducted as indicated by the site 
design. Methods for completion of these activities shall conform to the standards set forth in 
Items 903 "Seeding," 904 "Sodding," and 905 "Mulching." 

902-3.6 MAINTENANCE. Maintenance of installed plant material includes watering, weed and 
pest control, health inspections, and replacements as needed. 

METHOD OF MEASUREMENT 

902-4 This item will be measured on a per plant basis. 

BASIS OF PAYMENT 

902-5 This item will be paid for on a per plant basis. 

Payment will be made under Item 902-5 Planting. 

END OF ITEM 902 
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ITEM 903 SEEDING 

DESCRIPTION 

903-1.1 GENERAL. This item provides specifications for seeding of areas as designated on 
plans or as directed by the MAA Engineer. The species, mixtures, and methods of application 
provided in this item have been designed to reduce the attractiveness of airport grounds to 
wildlife. Only MAA-approved species, mixtures, and rates of application provided in this item 
may be used to establish vegetation. All activities associated with seeding including soil 
preparation, seed application, fertilization, and maintenance shall also conform to these approved 
standards. 

MATERIALS 

903-2.1 SEED. All seed shall comply with the Maryland Seed Law (Agricultural Article of 
the Annotated Code of Maryland). Only MAA-approved species, mixtures, and rates of 
application provided in this item may be used to establish vegetation. Seed will be sampled and 
tested by an inspector from the Turf and Seed Section, Maryland Department of Agriculture 
(MDA), Annapolis, Maryland. All lawn and turf seed and mixtures shall be free fiom the 
following state-listed restricted noxious weeds: 

corn cockle (Agrostemma githago), 
bentgrass (Agrostis spP.l4, 
redtop (Agrostis gigantea) ' 
wild onion (Allium canadense), 
wild garlic (Allium vineale), 
bindweed (Calstegia spp.), 
dodder (Cuscuta spp.), 
Bermuda grass (Cynodon dactylon), 
orchardgrass (Dactylis glomerata), 
tall fescue (Festuca arundinacea) ' 
meadow fescue (Festuca pratensis) l ,  

velvetgrass (Holcus lanatus), 
annual bluegrass (Poa annua), 
rough bluegrass (Poa trivialis)', 
timothy (Phleum pratense), and 
Johnson grass (Sorgum halepense). 

Restricted noxious-weed seed may not exceed 0.5 percent by weight of any seed mixture. In 
addition, all seeds sold in Maryland shall be free fiom the following listed prohibited noxious 
weeds: balloonvine (Cardiospermum halicacabum), quackgrass (Elytrigia repens), sicklepod 
(Senna obtusifolia), sorghum (Sorghum spp.), Canada thistle (Cirsium awense), plumeless thistle 

These species may be included as a labeled component of a mixture when each is present in excess of five percent 
of the mixture by weight. 
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(Carduus spp.-includes musk thistle and curled thistle), and serrated tussock (Nassella 
trichotoma). 

903-2.1.1 APPROVED SPECIES. The following table contains species that are approved by 
MAA for use in seed mixtures. Purity requirements and germination requirements are also 
provided. 

903-2.1.2 PURITY. All seed shall be free of all state-designated noxious weeds listed in 
Paragraph 2.1.1 and conform to MAA specifications. To ensure compliance, MAA requires 
sampling and testing of seed by the Turf and Seed Section, Maryland Department of Agriculture 
(MDA). The Contractor shall furnish the MAA Engineer with duplicate signed copies of a 
statement by the Turf and Seed Section certifling that each lot of seed has been laboratory tested 
within six months of date of delivery. This statement shall include the following information: 

APPROVED PLANT SPECIES 
MAA SEED MIXTURES 

- name and address of laboratory, 
- date of test, 
- lot number, 
- the results of tests as to name, percentages of purity and of germination, 

MAA Landscape Specifications 

Pure Live Seed 
Factor 

1.13 

1.39 

1.39 

1.13 

1.13 

1.24 

1.39 

1.39 

1.39 

1.71 

distinguishable by 

Certified Turf-Type Tall 
Fescue 
(Festuca arundinacea) 
Certified Kentucky Bluegrass 
(Poa pratensis) 
Fowl Bluegrass (Poa 
palustris) 
Hard Fescue 
(Festuca longijolia) 
Chewings Red Fescue 
(Festuca rubra commutata) 
Annual Ryegrass 
(Lolium multijlorum) 
Perennial Ryegrass 
(Lolium perenne) 
Creeping Bentgrass 
(Agrostis stolonifera) 
Switchgrass (Panicum 
virgatum) 
Little Bluestem 
(Andropogon scoparius) 
a The percentage weight of pure 
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their appearance. 
The percentage of gennination shall be actual sprouts and shall not include hard seeds unless specifically permitted by the MAA 

Engineer. 

Not Less than % 

9 8 

90 

90 

98 

98 

95 

90 

90 

90 

62 

seed present shall be free of any 

90 

80 

80 

90 

90 

8 5 

80 

80 

80 

94 

agriculture seeds, inert matter, and other seeds 



- percentage of weed content for the seed furnished, 
- and, in the case of a mixture, the proportions of each kind of seed. 

Seed shall be furnished in standard containers with the seed name, lot number, net weight, 
percentages of purity, germination rate and hard seed, and percentage of maximum weed seed 
content clearly marked. All seed containers shall be tagged with a MDA supervised mix program 
seed tag. 

903-2.1.3 MIXTURES AND APPLICATION RATES. Only seed mixtures and application 
rates described in this item may be used unless otherwise approved by the MAA Engineer. Seed 
mixtures shall meet criteria detailed in Paragraph 903-2.1.2. Seed mixtures have been 
formulated to minimize the attractiveness of areas to wildlife of common landscape scenarios. 
The appropriate seed mixture for application will be designated based on environmental 
conditions and may vary from site to site. All planting rates listed are in pounds of Pure Live 
Seed (PLS) per acre. 

Seed mixtures, application scenarios, and rates for permanent cool-season grasses are as follows: 

a. Seed Mixture No. 1 - relatively flat areas (grade less than 4: 1) subject to normal 
conditions and regular mowing (Application rate = 234 lbs PLSIacre); 

b. Seed Mixture No. 2 - sloped areas (grade greater than 4: 1) not subject to regular 
mowing (Application rate = 1 15 lbs PLSIacre); and 

c. Seed Mixture No. 3 - wetlands and their associated buffer zones (Application rate = 

13 1 lbs PLSIacre). 

Seed Mixture No. 1 : Relatively flat areas regularly mowed and exposed to normal conditions 
(Application rate = 234 lbs PLSIacre) 

85% Certified Turf-Type Tall Fescue 
10% Certified Kentucky Bluegrass 
5% Perennial Ryegrass 

Supplemental Seed 

Annual Ryegrass 
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Seed Mixture No. 2: Sloped areas not subject to regular mowing (Application rate = 1 15 lbs 
PLSIacre) 

75% Hard Fescue 
20% Chewings Fescue 

5% Kentucky Bluegrass 

Rate of 
Application 

Jlbs of PLSIacre) 

Supplemental Seed 

Redtop 3 

Seed Mixture No. 3 - Wetland areas and their associated buffer zones (Application rate = 13 1 1bs 
PLSIacre) 

60% Creeping Bent Grass 
30% Fowl Bluegrass 
10% Switchgrass 

Rate of 
Application 

{lbs of PLSIacre) 

Supplemental Seed 

Redtop 3 

903-2.1.4 SEEDING SEASONS. Application of seed and seed mixtures shall occur within a 
specified seeding season unless otherwise approved by the MAA Engineer. No seed or seed 
mixtures are to be applied on frozen ground or when the temperature is at or below 35 degrees 
Farenheit (7.2 degrees Centigrade). Under these conditions, a layer of mulch should be applied 
in accordance with Item 905, Mulching, to stabilize the site, and permanent seeding should occur 
in the subsequent seeding season. Seed application may occur during the seeding season dates 
listed below. Seeding performed after October 20 should be a temporary cover of annual 
ryegrass and followed by overseeding of the appropriate seed mixture during the spring seeding 
season. 
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- 

SEEDING SEASONS 

Permanent Cool-Season Grasses I March 1 to April 20 and August 1 to October 20, inclusive 

Temporary Cover of Annual RyeJRedtop 

Seeding seasons are based on typical years and can be subject to variation, which may be 
modified by the MAA Engineer based on seasonal trends. 

March 1 to April 30 and August 1 to November 30, inclusive 

Temporary Cover of Warm-Season 
Grasses (Little Bluestem only) 

If the time required to complete any of the operations necessary under this item, within the 
specified planting season or any authorized extensions thereof, extends beyond the Contract 
period, then such time will be charged against the Contract time, and liquidated damages will be 
enforced with respect to this portion of work. 

May 1 to July 3 1, inclusive. Rate of application should be 13.6 lbs. 
PLS per acre. 

903-2.2 LIME. Lime shall consist of ground limestone and contain at least 85 percent total 
carbonates. Lime shall be ground to a fineness so that at least 90 percent will pass through a No. 
20 mesh sieve and 50 percent will pass through a No. 100 mesh sieve. Dolomitic lime or a high 
magnesium lime shall contain at least 10 percent magnesium oxide. Lime shall be applied by 
approved methods detailed in Section 903-3.3 of this item. The rate of application will be based 
on results of soil tests. 

903-2.3 FERTILIZER. Fertilizer shall be standard commercial fertilizer (supplied separately 
or in mixtures) and meet the requirements of applicable state and federal laws (0-F-241) as well 
as standards of the Association of Official Agricultural Chemists. Nitrogen-Phosphorus- 
Potassium (N-P-K) concentrations shall be determined fi-om analysis of soil samples. Methods 
of fertilizer application shall conform to standards described in Section 903-3.3 of this item. 
Fertilizer shall be furnished in standard containers that are clearly labeled with name, weight, and 
guaranteed analysis of the contents (percentage of total nitrogen, available phosphoric acid, and 
water-soluble potash). Mixed fertilizers shall not contain any hydrated lime or cyanamide 
compounds. Fertilizers failing to meet the specified analysis may be approved by the MAA 
Engineer, providing sufficient materials are applied to conform with the specified nutrients per 
unit of measure without additional cost to MAA. 

The fertilizers may be supplied in the following forms: 

a. A dry, free-flowing fertilizer suitable for application by a common fertilizer spreader; 

b. A finely ground fertilizer soluble in water, suitable for application by power sprayers; or 

c. A granular or pellet form suitable for application by blower equipment. 
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The rate of application will be based on results of soil tests performed by the University of 
Maryland Soil Testing Laboratory. By law, persons applying fertilizer to State-owned land shall 
follow the recommendations of the University of Maryland as set forth in the "Plant Nutrient 
Recommendations Based on Soil Tests for Turf Maintenance" and the "Plant Nutrient 
Recommendations Based on Soil Tests for Sod Production" (see Appendix B). Application of 
the fertilizer shall be in a manner that is consistent with the recommendations of the University 
of Maryland Cooperative Extension. 

CONSTRUCTION METHODS AND EQUIPMENT 

903-3.1 GENERAL. This section provides approved methods for the application of and 
includes standards for seedbed preparation, methods of application, and equipment to be used 
during the process. Lime and fertilizer shall be applied to seeded areas before the seed is spread. 
The mixture of seed will be determined for sites based on environmental conditions as described 
in Paragraph 903-2.1.3. 

903-3.2 ADVANCE PREPARATION. Areas designated for seeding shall be properly 
prepared in advance of seed application. The area shall be tilled and graded prior to application 
of lime and fertilizer, and the surface area shall be cleared of any stones larger than 1 inch in 
diameter, sticks, stumps, and other debris that might interfere with sowing of seed, growth of 
grasses, or subsequent maintenance of grass-covered areas. Damage caused by erosion or other 
forces that occur after the completion of grading shall be repaired prior to the application of 
fertilizer and lime. The Contractor will repair such damage, which may include filling gullies, 
smoothing irregularities, and repairing other incidental damage before beginning the application 
of fertilizer and ground limestone. 

If an area to be seeded is sparsely sodded, weedy, barren and unworked, or packed and hard, all 
grass and weeds shall first be cut or otherwise satisfactorily disposed of, and the soil then 
scarified or otherwise loosened to a depth not less than 5 inches (125 mm). Clods shall be 
broken and the top 3 inches (75 rnm) of soil shall be worked into a satisfactory condition by 
discing or by use of cultipackers, rollers, drags, harrows, or other appropriate means. 

An area to be seeded shall be considered a satisfactory seedbed (without requiring additional 
treatment) if it has recently been thoroughly loosened and worked to a depth of not less than 5 
inches; the top 3 inches of soil is loose, friable, and is reasonably free from large clods, rocks, 
large roots, or other undesirable matter; appropriate amounts of fertilizer and lime have been 
added; and, if it has been shaped to the required grade immediately prior to seeding. For slope 
areas steeper than 3.1 (three horizontal to one vertical), the subsoil shall be loose to a depth of 1 
inch. 

After completion of tilling and grading, lime and fertilizer shall be applied within 48 hours 
according to the specified rate (Paragraphs 903-2.2 and 2.3) and methods (Paragraphs 903-3.3.1 
and 903-3.3.2) approved by MAA. The seeding mixture shall be applied within 48 hours after 
application of lime and fertilizer. To firm the seeded areas, cultipacking shall occur immediately 
after seeding. 
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903-3.3 METHODS OF APPLICATION. Lime, fertilizer, and seed mixes shall be applied by 
either the dry or wet application methods that have been approved by MAA and are detailed 
below. 

903-3.3.1 DRY APPLICATION METHOD 

a. Liming. If soil test results indicate that lime is needed, the following procedures 
will be used: following advance preparation of the seedbed, lime shall be applied prior 
to the application of any fertilizer or seed and only on seedbeds that have been prepared 
as described in paragraph 903-3.2. The lime shall be uniformly spread and worked into 
the top 2 inches of soil, after which the seedbed shall be properly graded again. 

b. Fertilizing. Following advance preparations (and liming if necessary), fertilizer 
shall be spread uniformly at the specified rate to provide no less than the minimum 
quantity stated in Paragraph 903-2.3. 

c. Seeding. Seed mixtures shall be sown immediately after fertilization of the seedbed. 
The fertilizer and seed shall be lightly raked to a depth of 1 inch for newly graded and 
disturbed areas. 

d. Rolling. After the seed has been properly covered, the seedbed shall be immediately 
compacted using a cultipacker or an approved lawnroller. 

903-3.3.2 WET APPLICATION METHODIHYDROSEEDING 

a. General. The Contractor may elect to apply seed and fertilizer as per Paragraphs c 
and d of this section in the form of an aqueous mixture by spraying over the previously 
prepared seedbed using methods and equipment approved by MAA. The rates of 
application shall be as specified in Paragraphs 903-2.1 through 903-2.3. 

b. Spraying Equipment. The spraying equipment shall have a container or water tank 
equipped with a liquid level gauge capable of reading increments of 50 gallons or less 
over the entire range of the tank capacity. The liquid level gauge shall be mounted so as 
to be visible to the nozzle operator at all times. The container or tank shall also be 
equipped with a mechanical power-driven agitator capable of keeping all the solids in 
the mixture in complete suspension at all times until used. 

The spraying equipment shall also include a pressure pump capable of delivering 100 
gallons per minute at a pressure of 100 pounds per square inch. The pressure pump 
assemblage shall be configured to allow the mixture to flow through the tank when not 
being sprayed fkom the nozzle. All pump passages and pipelines shall be capable of 
providing clearance for 518-inch solids. The power unit for the pump and agitator shall 
have controls mounted so as to be accessible to the nozzle operator. A pressure gauge 
shall be connected to and mounted immediately behind the nozzle. 
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The nozzle pipe shall be mounted on an elevated supporting stand in such a manner that 
it can be rotated through 360 degrees horizontally and inclined vertically from at least 
20 degrees below to at least 60 degrees above the horizontal. There shall be a quick- 
acting, three-way control valve connecting the recirculating line to the nozzle pipe and 
mounted so that the nozzle operator can control and regulate the amount of flow of 
mixture to be supplied so that mixtures may be properly sprayed over a distance varying 
from 20 feet to 100 feet. One shall be a close-range ribbon nozzle, one a medium-range 
ribbon nozzle, and one a long-range jet nozzle. For ease of removal and cleaning, all 
nozzles shall be connected to the nozzle pipe by means of quick-release couplings. In 
order to reach areas inaccessible to the regular equipment, an extension hose at least 50 
feet in length shall be provided to which the nozzles may be connected. 

c. Mixtures. Lime shall be applied separately in the quantity specified, prior to the 
fertilizing and seeding operations. Lime should be added to and mixed with water at a 
concentration not to exceed 220 pounds of lime for every 100 gallons of water. After 
lime has been applied, the tank should be emptied and rinsed with fresh water. Seed and 
fertilizer shall be mixed together in the relative proportions specified, but the resulting 
concentration should not exceed 220 pounds of mixture per 100 gallons of water and 
should be applied within 30 minutes to prevent fertilizer burn of the seeds. 

All water used shall be obtained from fresh water sources and shall be free from 
injurious chemicals and other toxic substances harmful to plant life. Brackish water 
shall not be used at any time. The Contractor shall identify all sources of water to the 
MAA Engineer at least two weeks prior to use. The Engineer may take samples of the 
,water at the source or from the tank at any time and have a laboratory test the samples 
for chemical and saline content. The Contractor shall not use any water from any source 
that is disapproved by the Engineer following such tests. 

All mixtures shall be constantly agitated from the time they are mixed until they are 
finally applied to the seedbed. All such mixtures shall be used within 30 minutes from 
the time they were mixed or they shall be wasted and disposed of at a location 
acceptable to the Engineer. 

d. Spraying. Lime shall be sprayed upon previously prepared seedbeds on which the 
lime, if required, shall have been worked in already. The mixtures shall be applied 
using a high-pressure spray which shall always be directed upward into the air so that 
the mixtures will fall to the ground in a uniform spray. Nozzles or sprays shall never be 
directed toward the ground in such a manner that might produce erosion or runoff. 
Particular care shall be exercised to ensure that the application is made uniformly, at the 
prescribed rate, and to guard against misses and overlapped areas. Predetermined 
quantities of the mixture shall be used in accordance with specifications to cover 
specified sections of known areas. To checks the rate and uniformity of application, the 
applicator will observe the degree of wetting of the ground or distribute test sheets of 
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paper or pans over the area at intervals and observe the quantity of material deposited 
thereon. 

On surfaces that are to be mulched as indicated by the plans or designated by the MAA 
Engineer, seed and fertilizer applied by the spray method need not be raked into the soil 
or rolled. However, on surfaces on which mulch is not to be used, the raking and rolling 
operations will be required after the soil has dried. 

903-3.4 MAINTENANCE OF SEEDED AREAS. The contractor shall protect seeded areas 
against traffic or other use by warning signs or barricades, as approved by the Engineer. Surfaces 
gullied or otherwise damaged following seeding shall be repaired by regrading and reseeding as 
directed. The Contractor shall mow, water as directed, and otherwise maintain seeded areas in a 
satisfactory condition until final inspection and acceptance of the work. 

When either the dry or wet application method outlined above is used for work performed out of 
season, the Contractor will be required to establish a good stand of grass of uniform color and 
density to the satisfaction of the Engineer. If at the time when the contract has been otherwise 
completed it is not possible to make an adequate determination of the color, density, and 
uniformity of such stand of grass, payment for the unaccepted portions of the areas seeded out of 
season will be withheld until such time as these requirements have been met. 

METHOD OF MEASUREMENT 

903-4 The quantity of seeding to be paid for shall be the numbers of acres (or square yard) or 
portions thereof, measured on the ground surface, completed, and accepted. Separate 
measurements will be made of the areas seeded with the several seed mixtures specified. No 
distinction will be made between "graded" areas and "undisturbed" areas in arriving at the total 
acreage (or square yard) for each area seeded with specified seed mixes. No separate 
measurements will be made of graded and undisturbed areas for purposes of separate payments. 

BASIS OF PAYMENT 

903-5.1 The quantity, determined as provided above, will be paid for at the contract unit price 
per acre (or square yard), or fraction thereof, for seeding, which price and payment shall be full 
compensation for furnishing and placing all material, including fertilizers, and for all labor, 
equipment, tools, and incidentals necessary to complete the work prescribed in the item. 

Payment will be made under: 

Item 903-5.1 Seeding Mixture No. 1 -- per acre 
Item 903-5.2 Seeding Mixture No. 1 -- per square yard 
Item 903-5.3 Seeding Mixture No. 2 -- per acre 
Item 903-5.4 Seeding Mixture No. 2 -- per square yard 
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Item 903-5.5 Seeding Mixture No. 3 -- per acre 
Item 903-5.6 Seeding Mixture No. 3 -- per square yard 
Item 903 -5.7 Amendments - per acre 
Item 903-5.8 Amendments - per square yard 
Item 903-5.9 Fertilizer - per acre 
Item 903-5.10 Fertilizer - per square yard 

END OF ITEM 903 
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ITEM 904 SODDING 

DESCRIPTION 

904-1 This item provides standards for furnishing, hauling, and placing approved live sod on 
prepared areas as indicated on site plans. Sod will only be applied to landscape areas and shall 
be mowed frequently. All sodding activities shall conform to these specifications at the locations 
shown on site plans or as directed by the MAA Engineer. 

MATERIALS 

904-2.1 SOD. Sod furnished by the Contractor shall have a good cover of living or growing 
grass. This includes grass that is seasonally dormant during the cold or dry seasons and capable 
of renewing growth after the dormant period. All sod shall be obtained from areas in which the 
soil is reasonably fertile and contains a high percentage of loamy topsoil. Sod shall be cut or 
stripped fiom living, thickly matted turf relatively free of weeds or other undesirable foreign 
plants, large stones, roots, or other materials that might be detrimental to the development of the 
sod or to future maintenance. Grass sod shall be Maryland-certified or approved and shall 
comply with the Maryland Sod Law of the Annotated Code of Maryland (Agricultural Article 
Sections 9-101 through 9-1 10). Each load of sod shall bear a Maryland State Approved or 
Certified label at the time of delivery on the job. Sod shall be either: (1) Bluegrass sod 
containing not less than 80 percent Kentucky bluegrass (Poa pratensis) and not more than 20 
percent Red Fescue (Festuca rubra); or (2) certified turf type-tall fescue (Festuca arundinacea) 
sod containing not less than 80 percent certified turf type-tall fescue (Festuca arundinacea) grass 
and not more than 20 percent Kentucky Bluegrass (Poa pratensis) and Red Fescue (Festuca 
rubra). Any vegetation more than 6 inches in height shall be mowed to a height of 3 inches or 
less before sod is lifted. Sod, including the soil containing the roots and the emergent plant 
growth, shall be cut uniformly to a thickness not less than that specified in Section 904-3.4. 

904-2.2 LIME. Lime shall conform to standards described in Section 903, "Seeding." 

904-2.3 FERTILIZER, Fertilizers and application methods shall conform to the standards 
previously described in Section 903, "Seeding." 

904-2.4 WATER. All water shall conform to the standards previously described in Paragraph 
902-2.4, "Water." 

904-2.5 SOILS FOR REPAIR. All soils for repairs shall conform to the standards previously 
described in Paragraph 901-2.3, "Soils for Repair." 
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CONSTRUCTION REQUIREMENTS 

904-3.1 GENERAL. Areas to be sodded shall be clearly indicated by site plans. Areas 
requiring special ground surface preparation, such as tilling, and those areas in a satisfactory 
condition that are to remain undisturbed shall also be shown on the plans. 

Suitable equipment necessary for proper preparation of the ground surface and for the handling 
and placing of all required materials shall be on hand, in good condition, and shall be approved 
by the MAA Engineer before sodding operations begin. The Contractor shall demonstrate to the 
MAA Engineer, before starting the various operations, that the application of required materials, 
such as fertilizer and limestone, will be made at the specified rates. 

904-3.2 ADVANCE PREPARATION. If the area to be sodded is sparsely vegetated, weedy, 
barren and unworked, or packed and hard, all existing herbaceous vegetation shall be removed. 
The soil shall then be scarified or otherwise loosened to a depth of at least 5 inches (125 mm). 
Clods shall be pulverized, and the top 3 inches (75 mm) of soil shall be worked into a 
satisfactory bed by discing or use of cultipackers, rollers, drags, harrows, or other equipment 
approved by the MAA Engineer. The area shall then be properly graded as indicated by site 
plans. 

After grading of areas is complete and prior to the application of fertilizer and limestone, areas to 
be sodded shall be raked or otherwise cleared of stones larger than 1 inch in diameter, sticks, 
stumps, and other debris which might interfere with sodding, growth of grasses, or subsequent 
maintenance of grass-covered areas. If any damage by erosion or other causes has occurred after 
grading of areas and before beginning the application of fertilizer and ground limestone, the 
Contractor shall repair such damage. This may include filling gullies, smoothing irregularities, 
and repairing other incidental damage. 

An area to be sodded will be considered a satisfactory seedbed without requiring additional 
treatment if it recently has been thoroughly loosened and worked to a depth of at least 5 inches as 
a result of grading operations and, if immediately prior to sodding, the top 3 inches of soil is 
loose, friable, reasonably free from large clods, rocks, large roots, or other undesirable matter, 
and is shaped to the required grade. For slope areas steeper than 3:l (three horizontal to one 
vertical) the subsoil shall be loosened to a depth of 1 inch. Lime and fertilizer shall be applied 
within 48 hours after tilling as described in 903 -3.3 and 3.4. The sod shall be applied 
immediately after the lime and fertilizer have been worked into the soil. 

904-3.3 APPLICATION OF FERTILIZER AND LIME. Following ground surface 
preparation, fertilizer shall be uniformly spread as described in Section 903-3.3 at a rate that will 
provide at least the minimum quantity of fertilizer required. If the use of ground limestone is 
specified, it shall be spread as described in Section 903-3.3, "Methods of Application"; at a rate 
that will provide at least the minimum quantity of lime required. These materials shall be 
incorporated into the soil to a depth of at least 2 inches by discing, raking, or other methods 
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approved by the MAA Engineer. Any stones larger than 1 inch in diameter, large clods, roots, 
and other litter brought to the surface by this operation shall be removed. 

904-3.4 OBTAINING AND DELIVERING SOD. The sod shall be well rooted, grown in the 
State of Maryland, and field grown for a minimum of 12 months. After inspection and approval 
of the sod by the MAA Engineer, the sod shall be cut with approved sod cutters to such a 
thickness that after placement on the prepared bed, but before compaction, it shall have a uniform 
attached soil thickness of at least 0.75 inch. Sod sections or strips shall be cut in uniform widths 
of at least 14 inches and in lengths of at least 18 inches, but not to lengths that might inhibit 
placement without breaking, tearing, or loss of soil. Where strips are required, the sod shall be 
rolled or folded undamaged, with the grass facing inward. The Contractor may be required to 
mow high grass before cutting sod. 

Sod shall be transplanted within 24 hours from the time of harvest unless circumstances beyond 
the Contractor's control make storage necessary. In such cases, sod shall be stacked, kept moist, 
protected ftom exposure to the air and sun, and shall be kept from freezing. Sod shall only be 
harvested and moved when soil moisture conditions are such that favorable results can be 
expected. Where soil is too dry, permission to cut sod may be granted only after it has been 
sufficiently watered to moisten the soil to the depth at which the sod will be cut. 

904-3.5 PLACING SOD. Sodding shall only be performed during seasons when satisfactory 
results can be expected. Frozen sod shall not be used and sod shall not be placed upon frozen 
soil. Sod may be transplanted during periods of drought with the approval of the MAA Engineer, 
provided the sod bed is watered to moisten the soil to a depth of at least 4 inches immediately 
prior to laying the sod. 

The sod shall be moist and shall be placed on a bed, prepared according to Paragraphs 904-3.2 
"Advance Preparation", and 904-3.3, "Application of Fertilizer and Lime" by hand. Pitchforks 
shall not be used to handle sod, and dumping from vehicles shall not be permitted. The sod shall 
be placed carefully by hand, edge to edge and with staggered joints, in rows at right angles to the 
slopes, starting at the base of the area to be sodded and working upward. The sod shall 
immediately be pressed firmly into contact with the sod bed by tamping or rolling with approved 
equipment to provide a true and even surface, and ensure knitting without displacement of the 
sod or deformation of the surfaces of sodded areas. Where the sod has been displaced during 
sodding operations, the workmen replacing it shall work from ladders or treaded planks to 
prevent fkrther displacement. Where the grades are such that the flow of water will be from 
paved surfaces across sodded areas, the surface of the soil in the sod after compaction shall be set 
approximately 1.5 inches below the pavement edge. Where the flow will be over the sodded 
areas and onto the paved surfaces around manholes and inlets, the surface of the soil in the sod 
after compaction shall be placed flush with pavement edges. 

On slopes steeper than 1 :2.5 and in V-shaped or flat-bottom ditches or gutters, the sod shall be 
secured with wooden pegs at least 18 inches long and a cross-sectional area of at least 0.75- 
square inch, or by other methods of securing sod approved by the MAA Engineer. The pegs shall 
be driven flush with the surface of the sod. The pegs shall be of sufficient number and at 
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adequate spacing to secure sod fiom displacement. The use of sod staples or other means of 
securing the sod from displacement may be approved by the MAA Engineer provided 
satisfactory results are expected. 

904-3.6 WATERING. Adequate water and watering equipment shall be on hand before 
sodding begins, and sod shall be kept moist until it has become established and its continued 
growth assured. In all cases, watering shall be done in a manner that will avoid erosion from the 
application of excessive quantities and will avoid damage to the finished surface. 

904-3.7 ESTABLISHING TURF. 

904-3.7.1 GENERAL. The Contractor shall provide general care for the sodded areas as soon 
as the sod has been laid and shall continue to provide such care until final inspection and 
acceptance of the work. 

904-3.7.2 PROTECTION. All sodded areas shall be protected against traffic or other use by 
warning signs and barricades approved by the MAA Engineer. 

904-3.7.3 MOWING. The Contractor shall mow the sodded areas with approved mowing 
equipment, depending upon climatic and growth conditions and the needs for mowing of specific 
areas. In the event that weeds or other undesirable vegetation establishes to such an extent that, 
either cut or uncut, they threaten to smother the sodded species, the weeds shall be mowed and 
the clippings raked and removed fiom the area. Spot applications of an appropriate herbicide by 
a licensed applicator shall be approved by the MAA Engineer to remove invasive species. The 
appropriate herbicide shall be determined on a case-by-case basis, depending on the location and 
type of weed. 

904-3.7.4 REPAIR. When the surface has become gullied or otherwise damaged during the 
period covered by this contract, the affected areas shall be repaired to re-establish the grade and 
the condition of the soil and shall then be re-sodded as specified in Paragraph 904-3.5, "Placing 
Sod", at the Contractor's expense. 

METHOD OF MEASUREMENT 

904-4 This item will be measured on the basis of the area in square yards of the surface covered 
with sod and accepted. 
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BASIS OF PAYMENT 

904-5 This item will be paid for on the basis of the contract unit price per square yard for 
sodding. The price will provide h l l  compensation for all labor, equipment, material, staking, 
and incidentals necessary to satisfactorily complete the items as specified. 

Payment will be made under: 

Item 904-5.1 Sodding-per square yard. 
Item 904-5.2 Amendments - per square yard 
Item 904-5.3 Fertilizer - per square yard 

END OF ITEM 904 
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ITEM 905 MULCHING 

DESCRIPTION 

905-1.1 GENERAL. This item provides the Contractor with MAA-approved specifications for 
mulch and the application of mulch including distribution of mulch and securing of mulched 
areas. Areas to be mulched will be clearly shown on site plans or otherwise designated by the 
MAA Engineer. 

MATERIALS 

905-2.1 TYPES OF MULCH. Acceptable mulch shall be composed of the materials listed 
below or composed of any locally available materials that are similar to those specified and 
approved by the MAA Engineer. Low-grade, shalely, soiled, partially rotted hay, straw, or other 
materials unfit for animal consumption will not be acceptable for use as mulch. Straw or other 
material that is fresh, excessively brittle, or is in such an advanced stage of decomposition as to 
smother or retard the planted grass, is not acceptable. Clean, weed-free straw may be used. 
Mulch materials containing matured seed with the potential to establish and be detrimental to the 
project or the surrounding area is not acceptable. 

a. Shredded Hardwood Bark. Shredded hardwood bark shall consist of hardwood tree 
bark that has been milled and screened to ensure a maximum 4-inch (1 00-mm) particle 
size, provide a uniform texture, and be free from sawdust, toxic substances, and other 
foreign materials. 

b. Wood Chips. Wood chips shall be produced by a chipping machine to a size 
specified by the MAA Engineer. Chips may not have been subjected to any conditions 
that would shorten their useful life or cause them to lose any of their value as mulch. 
Wood chips shall be free from bark, leaves, twigs, wood shavings, sawdust, toxic 
substances, and other foreign material. 

c. Wood Cellulose Fiber. Wood cellulose fiber shall consist of a processed wood 
product with uniform fiber characteristics. The fiber shall be capable of remaining in a 
uniform suspension under agitation in water and blending with seed, fertilizer, and other 
additives to form a homogeneous slurry. The fiber shall perform satisfactorily in 
hydraulic seeding equipment without clogging or damaging the system. The slurry shall 
contain a green dye to provide easy visual inspection for uniformity of application. 
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Certification showing that the fiber material conforms to the following specifications shall be 
provided by the manufacturer: 

Wood Cellulose Fiber Requirements 

The material shall be delivered in packages of uniform net weight of 75 Ibs (34 kg) or less and 
shall be clearly labeled with the name of the manufacturer, net weight, and a supplemental 
statement of the net weight content. 

Particle Length, in. (mm) 
Particle Thickness, in. (mm) 
Net dry Weight Content 
TAPPI* T 509, pH 
Ash Content, TAPPI* Standard T 413, % max 
Water Holding Capacity, % min 

905-2.2 INSPECTION. Within five days afier acceptance of the bid, the Contractor shall 
provide representative samples of mulch material to be used to the MAA Engineer and identi6 
the source of the material and quantities of mulch materials available. The samples provided 
may be used as standards with the approval of the MAA Engineer and any materials brought on 
the site that do not meet these standards may be rejected. 

Approximately 112 (13) 
Approximately 1 / 16 (1.5) 
Minimum as stated on bag 

4.0 to 8.5 
7.0 
90 

CONSTRUCTION REQUIREMENTS 

"~echnical Association of Pulp and Paper Industry 

905-3.1 ADVANCE PREPARATION. Before spreading mulch, all large clods, stumps, stones, 
brush, roots, and other foreign material shall be removed from the area to be mulched. Mulch 
shall be applied immediately after seeding unless otherwise specified. The application and 
spreading of mulch may be by hand methods, blower, or other mechanical methods, provided a 
uniform covering is obtained. 

905-3.2 APPLICATION OF MULCH. The Contractor shall evenly apply mulch materials to 
areas indicated by site plans or otherwise designated by the MAA Engineer. Cellulose-fiber or 
wood-pulp mulch shall be applied at the rate of 1,500 pounds (dry weight) per acre. Mulch may 
be blown on the slopes and use of cutters in the equipment for this purpose will be permitted to 
the extent that at least 95 percent of the mulch in place on the slope is 6 inches or more in length. 
When mulch applied by the blowing methods is cut, the loose depth in place shall be 1 to 2 
inches. Cellulose fiber or wood-pulp mulch shall be applied as an aqueous mixture by spraying 
at the rate of 1,500 pounds (dry weight) per acre using spraying equipment approved by the MAA 
Engineer. 

905-3.3 SECURING MULCH. Mulch shall be held in place by light discing, a thin coating of 
topsoil, pins, stakes, wire mesh, or other methods approved by the MAA Engineer. If the "peg 
and string" method is used, the mulch shall be secured with stakes or wire pins driven into the 
ground on 5-foot centers or less. Binder twine shall be strung between adjacent stakes in straight 
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lines and crossed diagonally over the mulch. The stakes shall be firmly driven nearly flush to the 
ground to draw the twine down tightly onto the mulch. 

905-3.4 MAINTENANCE OF MULCHED AREAS. The Contractor shall care for mulched 
areas until final acceptance of the project. Care required may consist of providing protection 
against traffic or other disturbances by placement of warning signs and/or barricades before or 
immediately after mulching has been completed. 

The Contractor may be required to repair or replace any mulching that is defective or becomes 
damaged before the project is finished and deemed satisfactory by the MAA Engineer. When, in 
the judgment of the MAA Engineer, defects or damage result from poor workrnanship or failure 
to meet the requirements of the specifications, the cost of the necessary repairs or replacement 
will be borne by the Contractor. However, once the Contractor has completed the mulching of an 
area in accordance with the provisions of the specifications and to the satisfaction of the 
Engineer, no additional work at his expense will be required. Any subsequent repairs and/or 
replacements deemed necessary by the Engineer may be made by the Contractor and will be paid 
for as additional or extra work. 

METHOD OF MEASUREMENT 

905-4 Mulching will be measured in square yards on the basis of the actual surface area 
acceptably mulched to depths of 1 -, 2-, or 4-inch depths. 

BASIS OF PAYMENT 

905-5 Payment will be made at the contract unit price per square yard for mulching. This price 
will provide full compensation for furnishing all materials, for placing and anchoring the 
materials, and for all labor, equipment, tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item 905-5.1 Mulching - per square yard at 1 -inch depth 
Item 905-5.2 Mulching - per square yard at 2-inch depth 
Item 905-5.3 Mulching - per square yard at 3-inch depth 

END OF ITEM 905 
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APPENDIX A 

APPROVED SPECIES LIST 
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Perennials, Ground Covers, Annuals & Bulbs 

Scientific name 
Alchemilla mollis 
Asfilbe x arendsii 
Carex grayi 
Carex sfricfa 
Cerafosfigma plumbaginoides 
Chrysanthemum x superbum 
Convallaria majalis 
Coreopsis rosea 
Coreopsis verticillafa 
Dryopteris erythrosora 
Dryopteris marginalis 
Echinacea purpurea 'Magnus' 
Epigea repens 
Eupatorium coelesfinum 
Eupatorium hyssopifolium 
Eupatorium maculatum 
Eupatorium purpureum 
Geranium maculatum 
Hedera helix 
Hemerocallis spp. 
Hibiscus moscheutos 
Hosfa spp. 
Hydrangea quercifolia 
lris sibirica 
lris versicolor 
Lanfana camara 
Liatris spicata 
Liriope muscari 
Liriope variega fa 
Lobelia siphilitica 
Lonicera sempervirens 
Lythrum salicaria 
Narcissus (all species and culfiv 
Nepefa x faassenii 
Onoclea sensibilis 
Osmunda cinnamomea 
Pelargonium x domesticum 
Perovskia abrofanoides 
Phlox sfolonifera 
Polygonum aubertii 
Polysfichum acrosfichoides 
Rudbeckia fulgida 
Salvia nemorosa 
Schizachyrium scoparium 
Sedum spec fabile 
Solidago rugosa 
Thelypferis noveboracensis 
Tiarella cordifolia 
Tulipa spp. 

Common name 
Lady's Mantle 
Hybrid Astilbe 
Morningstar Sedge 
Tussock Sedge 
LeadwortIPlum bag0 
Shasta Daisy 
Lily-of-the-Valley 
Rosy Coreopsis 
Threadleaf Coreopsis 
Autumn Fern 
Leatherleaf Wood Fern 
Magnus Coneflower 
Trailing Arbutus 
Hardy Ageratum 
Hyssopleaf Thoroughwort 
Joe-Pye Weed 
Sweet Joe-Pye Weed 
Wild Geranium 
English Ivy 
Daylily 
Rose Mallow 
Plantain Lily 
Oakleaf Hydrangea 
Siberian lris 
Blue Flag lris 
Yellow Sage 
Gay-feather 
Blue Lily-turf 
Variegated Liriope 
Blue Cardinal Flower 
Coral Honeysuckle 
Purple Loosestrife 

lars) Daffodil 
Catmint 
Sensitive Fern 
Cinnamon Fern 
Mary Washington Geranium 
CaspianIRussian Blue Sage 
Creeping Phlox 
Silver Lace Vine 
Christmas Fern 
Blackeyed Susan 
May Night Salvia 
Little Bluestem 
Stonecrop 
Goldenrod 
New York Fern 
Foam Flower 
Tulip 



Perennials, Ground Covers, Annuals & Bulbs 

Scientific name 
Verbena canadensis 
Veronica spp. 
Vinca minor 
Yucca filamenfosa 

Common name 
Rose Verbena 
Speedwell 
Periwinkle 
Adam's-needle Yucca 



Trees (large, medium, small, ornamental & evergreen) 

Scientific Name 
Abies concolor 
Abies nordmanniana 
Acer campestre 

Acer rubrum 

Acer x freemanii 
Betula nigra 
Carpinus betulus 'Fasfigiafa' 
Carpinus caroliniana 
Cedrus aflantica 
Cedrus deodora 
Cercidiphyllum japonicum 
Cercis canadensis 
Chionanfhus virginicus 
Crytomeria japonica 
Cupressocyparis x leylandii 

Fraxinus americana 

Fraxinus pennsylvanica 
Ginkgo biloba 

Gleditsia friacanfhos var. inermis 

llex opaca 
Koelreutarea paniculafa 
Lagerstroemia indica 
Liriodendron tulipfera 
Liquidambar sfyraciflua 
Magnolia x loebneri 
Magnolia x soulangiana 
Magnolia stellata 
Magnolia virginiana 

Malus spp. 
Ostrya virginiana 
Oxydendrum arbore um 
Picea abies 
Picea glauca 
Picea omorika 
Picea pungens 
Pinus echinafa 
Pinus mugo 

Common Name 
White Fir 
Nordman Fir 
Hedge Maple 
Red Maple (seedless cultivars such as 'Celzam', 
'Karpick', and 'Somerset' only) 

Freeman Maple (seedless cultivars such as 'Autumn 
Blaze', 'Celebration', 'Marmo' and 'Scarlet Sentinel' only) 
River Birch 
Upright European Hornbeam 
American Hornbeam 
Blue Atlas Cedar 
Deodor Cedar 
Katsura tree 
Eastern Redbud 
White Fringetree (male only) 
Japanese Cedar 
Leyland Cypress 
White Ash (seedless cultivars such as 'Autumn 
Applause', 'Autumn Purple', Champaign County', 
'Rosehill' and 'Skyline' only) 
Green Ash (seedless cultivars such as 'Aerial', 
'Bergeson', 'Honeyshade', 'Marshalls Seedless', 
'Patmore' and 'Robinhood' only) 
Ginko (male cultivars only) 
Thornless Common Honeylocust (seedless cultivars 
such as 'Imperial', 'Shademaster', 'Skyline', and 
'Sunburst' only) 
American Holly (male cultivars such as 'Jersey Knight' 
only) 
Golden Raintree 
Crape Myrtle 
Yellow Poplar 
Sweetgum 
Loebneri Magnolia 
Saucer Magnolia 
Star Magnolia 
Sweetbay Magnolia 
Flowering Crabapple (non-fruiting cultivars such as 
'American Beauty', 'Prince Georges', and 'Spring Snow' 
only) 
American Hophornbeam 
Sourwood 
Norway Spruce 
White Spruce 
Serbian Spruce 
Colorado Spruce 
Shortleaf Pine 
Mugo Pine 



Trees (large, medium, small, ornamental & evergreen) 

Scientific Name 
Pinus rigida 
Pinus sfrobus 
Pinus faeda 
Pinus fhunbergii 
Pinus virginiana 
Platanus occidenfalis 
Populus delfoides 
Populus grandidentafa 
Prunus spp. 

Prunus serrulafa 
Prunus x yedoensis 
Salix nigra 
Sophora japonica 
Stewartia pseudocamellia 
Sfyrax japonicus 
Syringa reticula fa 
Taxodium disfichum 
Thuja occidentalis 
Tilia americana 
Tilia cordafa 
Tilia fomentosa 
Tsuga canadensis 
Tsuga caroliniana 
Ulmus americana 
Ulmus pan/ifolia 
Ulmus pumila 
Zelkova serrafa 

Common Name 
Pitch Pine 
Eastern White Pine 
Loblolly Pine 
Japanese Black Pine 
Virginia Pine 
American Sycamore 
Eastern Cottonwood 
Bigtooth Aspen 
Flowering Cherry (non-fruiting cultivars only) 
Japanese Flowering Cherry (non-fruiting cultivars such 
as 'Kwanzan' only) 
Yoshino Cherry (non-fruiting cultivars only) 
Black Willow 
Japanese Scholartree 
Japanese Stewartia 
Japanese Snowbell 
Japanese Tree Lilac 
Bald Cypress 
American Arborvitae 
American Linden 
Littleleaf Linden 
Silver Linden 
Canadian Hemlock 
Carolina Hemlock 
American Elm 
Chinese Elm 
Siberian Elm 
Japanese Zelkova 



Shrubs (large, medium, small, ornamental & evergreen) 

Scientific name 
Abelia "Edward Goucher" 
Abelia x grandiflora 
Acer campesfre 
Berberis x menforensis 
Buddleia davidii 
Calluna vulgaris 
Clethra alnifolia 
Cofoneasfer dammeri 
Deufzia gracilis 
Euonymus americanus 
Euonymus kiaufschovicus 
Forsythia x infermedia 
Forsythia suspensa 
Forsythia viridissima 
Hamamelis vernalis 
Hamamelis virginiana 
Hydrangea arborescens 
Hydrangea quercifolia 
Hypericum pafulum 
Hypericum frondosum 
llex spp. 
llex x affenuafa "Fosteri" 

llex crenata 
llex x "Edward J Stevensn 

llex glabra 

llex x meserveae 
llex opaca 
lfea virginica 
Jasminum nudiflorum 
Juniperis conferta 

Juniperis chinensis 

Juniperis horizonfalis 
Juniperis procumbens 
Juniperis sabina 

Juniperis scopulorum 
Kalmia lafafolia 
Lavandula angusfifolia 
Leucothoe axillaris 
Ligusfrum japanicum 

Lindera benzoin 

Common name 
Edward Goucher Abelia 
Glossy Abelia 
Hedge Maple 
Mentor Barberry 
Butterfly Bush 
Common Heather 
Sweet Pepperbush 
Bearberry Cotoneaster 
Slender Deutzia 
Strawberry Bush 
Spreading Euonymus 
Border Forsythia 
Weeping Forsythia 
Greenstem Forsythia 
Vernal Witchhazel 
Common Witchhazel 
Smooth Hydrangea 
Oakleaf Hydrangea 
Goldencup St. Johnswort 
Golden St. Johnswort 
Holly species (male cultivars only) 
Foster's Holly (male cultivars only) 
Japanese Holly (male cultivars such as 'Glass', 'Green 
Dragon', 'Green Island', 'Helleri', 'Howard', 'Northern Beauty' 
and 'Sentinel' only) 
Edward Stevens Holly 
lnkberry (male cultivars such as 'Chamzin' and 'Shamrock' 
only) 
Meserve Hybrid Hollies (male cultivars such as 'Blue Boy', 
'Blue Prince', 'Blue Stallion', and 'China Boy' only) 
American Holly (male cultivars such as 'Jersey Knight' only) 
Virginia Sweetspire 
Winter Jasmine 
Shore Juniper 
Chinese Juniper (male cultivars such as 'Globosa' and 
'Pfitzeriana Glauca' only) 
Creeping Juniper (male cultivars such as 'Fountain', 
'Glomerata', 'Jade River', 'Jade Spreader', 'Plumosa' and 
'Plumosa Compacta Youngstown' only) 
Japgarden Juniper (male cultivars only) 
Savin Juniper (male cultivars only) 
Rocky Mountain Juniper (male cultivars such as 'Gray Gleam', 
'Medora', and 'Silver King' only) 
Mountain Laurel 
Common Lavender 
Fetterbush 
Japanese Privet 
Spicebush (use male cultivars such as 'Green Gold' and 
'Rubra' only) 



Shrubs (large, medium, small, ornamental & evergreen) 

Scientific name 
Magnolia virginiana 
Microbiota decussata 
Mynca pennsylvanica 

Nandina domestica 
Osmanthus heterophyllus 
Photinia x fraseri 

Prunus laurocerasus 
Pyracantha koidzumii 
Rhododendron arborescens 
Sarcococca hookeriana 
Spiraea spp. 
Spiraea nipponica 'Snowmound' 
Syringa vulgaris 
Taxus baccata 

Taxus x media 
Viburnum x burkwoodii 

Viburnum plicatum var. tomentosum 
Viburnum rhyfidophyllum 
Weigela florida 

Common name 
Sweetbay Magnolia 
Russian Arborvitae 
Northern Bayberry (male cultivars such as 'Myriman' only) 
Heavenly Bamboo (non-fruiting cultivars such as 'Atropurpurea 
Nana' only) 
False-holly 
Fraser Photinia 
Common Cherrylaurel (only cultivars with non-showy fruit such 
as 'Schipkaensis' only) 
Formosa Firethorn 
Sweet Azalea 
Sweetbox 
Meadowsweet 
Snowmound Spiraea 
Common Lilac 
English Yew (male cultivars only) 
Anglojap Yew (male cultivars such as 'Amherst', 'Brownii', 
'Hatfieldii' and 'Sebian' only) 
Burkwood Viburnum 
Doublefile Viburnum (use non-fruiting cultivars such as 
'Roseum' only) 
Leatherleaf Viburnum 
Old-fashioned Wegelia 



Grasses (Ornamental, Turf, Erosion Control) 

Scientific name 
Andropogon scoparius 
Calamagrostis x acutiflora 
Calamagrostis arundinacea 'Karl Foerster' 
Calamagrostis stricta 
Festuca arundinacea 
Festuca longifolia 
Festuca rubra var. commutata 
Lolium multiflorum 
Lolium perenne 
Miscanthus sinensis var. gracillimus 
Panicum virgatum 
Pennisetum alopecuroides 
Pennisetum alopecuroides 'Hameln' 
Pennisetum alopecuroides 'Little Bunny' 
Pennisetum villosum 
Poa pratensis 

Common name 
Little Bluestem 
Feather Reed Grass 
Foerster's Feather Reed Grass 
Slimstem Reed Grass 
Certified turf-type Tall Fescue 
Hard Fescue 
Chewings Fescue 
Annual Ryegrass 
Perennial Ryegrass 
Maiden Grass 
Switch-grass 
Fountain Grass 
'Hameln' Fountain Grass 
'Little Bunny' Fountain Grass 
Feathertop 
Kentucky Bluegrass 





APPENDIX B 

APPROVED INSTALLATION METHODS 

MAA Landscape Specifications July 2006 (REVISED) 
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SECTION 02553 - NATURAL GAS DISTRIBUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Conbxt, including Standard Provisionsfltlterim 
Standard Provisions for Construction Contracts - Volume 1, December 1993, and 
Technical Provisions apply to the Work of this Section. 

1.2 SCOPE 

A. The work covered by this section includes the furnishing of all materials and equipment 
and the performing of all labor to complete the Natural Gas Distribution as shown on 
the Contract Drawings and as herein specified or directed by the Engineer. 

B. The Engineer is responsible for contwting the Baltimore Gas and Electric Company 
(BGE) prior fo development of plans to verlfy availability of natural gas supply for this 
project. The Engineer shall also provide BGE with estimated gas load calculations and 
minimum service pressures required. 

C. BGE will provide and install new natural gas service main, meter with pressure 
regulator assembly on site and connection to'existing gas main. 

D. Contractor shall be responsible for pavement removal and repair, maintenance of traffic 
and for all qoordination between BGE and the Project. 

,1.3 RELATED SECTIONS 

A. The following sections in this document contain requirements that relate to this Section: 

1. Section 023 10 - "Excavation and Backfill" 

1.4 SEQUENCING AND SCHEDULING 

A. Coordinate gas main installation on-site and connection to existing gas main with BGE. 

B. Coordinate with other utility work. 

C. BGE estimates it will take approximately - working days to complete the gas main 
itrstallation. 
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PART 2 - PRODUCTS 

A. Materials for natural gas piping system including pipe, valves, meter, pressure 
regulators, and specialties will be provided by BGE. 

B. Bedding material meeting requirements of AASHTO M6-81 shall be furnished by 
BGE. 

C. Concrete pad for meter station at building will be constructed by the Contractor after 
verifying dimensions required with BGE. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. The Contractor shall notify BGE three months prior to start of work in area around the 
proposed building gas service mains. Contact with BGE shall be made through: 

Mr. Kevin Kline 
Baltimore Gas and Electric Company 
(410) 597-6516 

B. The Contractor shall coordinate all necessary pavement removal and repairs. 

C. The Contractor shall provide a secure area near the construction site for BGE to store 
materials and equipment. 

A. See Division 2 Section 02310 for requirements of excavation, backfill, and pavement 
repair. 

B. The Contractor shall be responsible for pedestrian and traffic control during installation 
of the new gas main piping by BGE. 

C. Drawings indicate general alignment for the gas main. The Contractor is responsible for 
coordination of the new gas main with other utilities and between different construction 
phases of the project. 
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3.3 FIELD QUALITY CONTROL 

A. BGE shall veriQ that entire gas distribution system has been inspected, tested, and 
purged by BGE according to NFPA 54, Part 4 "Gas Piping Inspection, Testing, and 
Purging" and local gas utility company requirements. 

B. Report test results in writing to the Engineer and the authorities having jurisdiction. 

1. Verify that specified piping tests are complete. 

C. Refer to Section 0 1400 - Constructioa Quality Control Plan. 

PART 4 - MEASUREMENT 

4.1 METHOD OF MEASUREMENT 

A. No direct measurement will be made for Pay Item "BGE Gas Service Cost Allowance" 
and Pay Item "Contractor Gas Service Support Work Allowance" as payment will be 

.- made on actual cost basis. Measurement of gas pipe demolition shall be made on a 
linear foot basis. Demolition of gas pipe shall include excavation and backfill, and other 
incidental items shown on the plans. 

PART 5 - PAYMENT 

5.1 BASIS OF PAYMENT 

4. Payment for the Pay Item "BGE Gas Service Cost Allowance" will be made to the 
Contractor on the basis of actual costs billed (as shown on utility invoices) by BGE plus 
Contractor's overhead and profit as defined in Article SP-9.04. Partial payments will be 
made out of the allowance amount as bills are received from the utilities. The 
Contractor shall furnish proof to the Engineer that utility payments have been made 
after he receives payment from MAA. n e  Contractor shall include the figure indicated 
in the proposal form in his bid for this item. The Contractor will not be entitled to any 
unspent or non-approved portion of monies from this allowance. 

B. Payment for the Pay Item ''Contractor Gas Service Support Work Allowance" will be 
made to the Contractor on the basis of actual costs billed (as shown on. invoices 
submitted by the Contractor and approved by the Engineer) plus Contractors overhead 
and profit as defined in Article SP-9.04. Partial payments will be made out of the 
allowance amount as bills are submitted and approved with each Application for 
Payment, which shall include all materials and labor for pavement demolition, disposal, 
and replacement, assisting BGE with pipe installation, coordination, and all incidentals 
necessary to complete this work. The Contractor shall include the figure indicated in the 

Airport Wide Standard for 
Sole Source Systems and Equipment 
BaltirnoreNIIashinaton International Airport 

Standard Technical Specifications 
Natural Gas Distribution 

02553-3 
Revised October f5,2004 



proposal form in his bid for this item. The Contractor will not be entitled to my unspent 
or non-approved portion of monies for this allowance. 

C. Payment for the demolition of gas pipe will be made based on the accepted quantities of 
piping removed at the contract unit price. 

D. Payment will be made under: 

Item 02553-1 

Item 01021-1 

Item 0102 1-2 

END OF SECTION 02553 
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SECTION 0871 1 - DOOR HARDWARE 

PART 2 - PRODUCTS 

2.1 INTERCHANGEAEJLE DOOR HARDWARE CORES AND KEYING 

A. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

1. Cylinders: . 

a. Best Lock Corporation (BLC). 

B. Standards: Comply with the following: 

1. Cylinders: BHMAA156.5. 

C. Cylinder Grade: BHMA Grade 1. 

D. Cylinders: Manufacturer's standard tumbler type, constructed from brass or bronze, and 
complying with the following: 

1. NumberofPins: Seven. 

2. Mortise Type: Threaded cylinders with rings and straight- or clover-type cam. 

3. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, 
and raised trim ring. 

4. Bored-Lock Type: Cylinders with tailpieces to suit locks. 

a. High-Security Grade: BHMA Grade lA, listed md labeld as complying 
with pick- and drill-resistant testing requirements of UL 437 (Suf'fix'A). 

E. Permanent Cores: Manufacturer's standard; finish face to match lockset; complying 
with the .following: 

1. Intemhangeable Cores: Core insert, removable by use of a special key, and usable 
with other mmufactureers' cylinders. 

2. All cores must be recombinatable by removing pin segments of one individual 
barrel without disturbing the seals or pins of the other barrels of the same core. 
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3. The control key shall have no cuts in common with the grand-master key and 
shall operate with a shear line completely independent h m  the shear line of the 
grand-master, master and change keys. 

I?. Construction Keying: Comply with the following: 

1. Construction Cores: Provide construction cores that are replaceable by permanent 
cores. Provide 10 construction master keys. 

a. Replace construction cores with permanent cores, as directed by MAA. 

G. Keying System: Unless otherwise indicated, provide a factory-registered keying system 
complying with the following requirements: 

1. Grand Master Key System: Cylinders are operated by a change key, a master key, 
and a grand master key. 

2. Existing System: Master key or grand master key locks to Owner's existing 
system. 

a. Cylinders shall be master- keyed. 

H. Keys: Provide nickel-silver keys complying with the following: 

1. Stamping: Permanently inscribe each key with a visual key control number and 
include the following notation: 

a. Notation: "DO NOT DUPLICATE." or as directed by MAA. 

2. Quantity: In addition to one extra blank key for each lock, provide the following: 

a. Cylinder Change Keys: Three. 

b. Master Keys: Five. 

c. G m d  Master Keys: Five. 

I. Finishes 

1. Standard: ComplywithBHMAA156.18. 

2. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

3. Appearance of Finished Work: Variations in appearance of abutting or adjacent 
pieces are acceptable if they are within one-half of the range of approved 
Samples. Noticeable variations in the same piece are not acceptable. Variations 
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in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

4. BHMA Designations: Comply with base material and finish requirements 
indicated by the following: 

a. BHMA 619: Satin nickel plated, clear coated, over brass or bronze base metal. 

b. BHMA 626: Satin chromium plated over nickel, over brass or bronze base metal. 

2.2 ACCESS KEY BOXES (KNOX BOX) 

A. Manufacture=: Subject to compliance with requirements, provide products by the 
followitig: 

1. Access Key Boxes: 

a. Series 3200, Knox Company, Irvine, California. 

B. Access Key Boxes: 

1. Surface-Mounted Cabinet: %-inch thick steel plate cabinet with %-inch thick 
steel door equipped with interior gasket and 

2. Door shall be manufactured to accept Best Removable Core. 

3. Finish: Zinc-phosphate primer with black weather resistant TGIC polyester 
power-coat finish. 

EM) OF SECTION 087 1 1 
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SECTION 1385 1 - FIRE ALARM SYSTEM 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

Manufacturers: The existing Fire Alarm System is manufactured and certified by 
Honeywell; therefore, Fire Alarm panel, initiating, monitoring and controlling devices 
shall be exclusively by Honeywell only. Substituted Booster Panels and notification 
devices shall be submitted and approved by Honeywell: There will be "No Exceptions 
Allowed". 

2.2 FIRE ALARM CONTROL PANEL (FACP) 

A. General: Comply with UL 864, "Control Units for Fire-Protective Signaling Systems." 

B. Cabinet: Lockable steel enclosure. Arrange panel so all operations required for testing 
or for normal care and maintenance of the system are performed from the front of the 
enclosure. If more than a single unit is required to form a complete control panel, 
provide exactly matching modular unit enclosures. Accommodate all components and 
allow ample gutter space for interconnection of panels as well as field wiring. Identify 
each enclosure by an engraved, red-laminated, phenolic resin nameplate. Lettering on 
the enclosure nameplate shall not be less than 1-inch high. Identify individual 
components and modules within the cabinets with permanent labels. 

C. Systems: Alarm and supervisory systems are separate and independent in the FACP. 
The alarm-initiating addressable interface circuit boards in the FACP consist of plug-in 
cards. Installation requiring interconnection of field wiring for module replacement is 
not acceptable. 

D. Zones: Provide for all alarm and supervisory zones indicated. 

E. The fire alarm panel shall tie into the existing Honeywell Graphic Central P.C.s, such 
that every addressable initiating device will be displayed on its appropriate color 
graphic floor plan on the Graphic Central P.C. The device symbol, on the color graphic 
floor plan, shall display a change of state (color of the symbol shall change) wherever 
the initiating device is in "normal", "alarm", or "trouble", condition. The fire alarm 
panel shall tie into the existing Honeywell Graphic Central P.C.s, Furnish the required 
programming to monitor the fire alarm panel providing trouble and alarm relay contacts 
and display in the appropriate location on the Honeywell P.C.S. 

I?. Alphanumeric Display and System Controls: Provide the basic interface between 
human operator at FACP and addressable system components, including annunciation, 
supervision, and control. A display with a minimum of 32 characters displays alarm, 
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supervisory, and component status messages and indicates control commands to be 
entered into the system for control of smoke detector sensitivity and other parameters. 
Provide keypad for use in entering and executing control commands. 

G. Instructions: Printed or typewritten instruction card mounted behind a lexan plastic or 
glass cover in a stainless steel or aluminum .frame. Install the frame in a location 
observable from the FACP. Include interpretation and appropriate response for 
displays and signals, and briefly describe the functional operation of the system under 
normal, alarm, and trouble conditions. 

H. Acceptable Products: 
Honeywell FS 90 Plus FACP. 
Honeywell 14005680 Series F.O. Interface Board. 

2.3 UPGRADING EXISTING FIRE ALARM CONTROL PANEL (FACP) 

A. Provide hardware, programming and testing for existing fire alarm panels to interface 
with new fire alarm panels for fire alarm notification zones for the terminal building. 

2.4 DATA GATHERING PANELS (DGP) 

Honeywell FS 90 Plus FACP. 

2.5 GATEWAYS 

A. Provide color graphic PCIgateway at CDC, Aircraft Rescue, and Fire Facility for two 
communication buses to expand Fire Alarm monitoring system's point capacity at 
existing Honeywell Graphic Central PC at CDC, Aircraft Rescue and Fire Facility. 

Acceptable - Products: 
Honeywell W 7053 B. 

2.6 BOOSTER PANELS 

A. Booster panel shall meet UL 864 and ADA requirements. Booster panel shall include 8 
Amp, 24 DC volt power supply, battery charger, batteries, synchronizing module, dry 
contacts for monitoring and interface with Honeywell Fire Alam Control Panel in red 
color NEMA 1 enclosure. 

Acceptable Products: 
Wheel Lock PS-12/24-8 Booster Panel. 
Wheel Lock DSM-12124-R Synchronizing Module. 
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2.7 INITIATING DEVICES 

A. General 

1. Each device shall be assigned a unique address via easily understood decade (01 
to 99) switch. Address selection via binary switches or by jumpers is not 
acceptable. Devices which take their address fiom their position in the circuit are 
unacceptable because if devices are later added, existing addresses, descriptors 
and commands must be reprogrammed. 

2. Devices shall receive communication signals fiom the same pair of wires. For 
fault-tolerant circuits, any separate power wiring shall also be made fault-tolerant. 

3. Additional devices shall be capable of being added to the circuit fiom any point in 
the circuit and without affecting any existing device address or function. 

4. Each device shall contain screw terminals with rising plates for positive 
termination of up to 12 AWG wire. 

B. Manual Pull Stations 

1. Fabricated of metal or plastic, and finished in red with molded, raised-letter 
operating instructions of contrasting color. 

2. Single-action mechanism initiates an alarm. 

3. Double-action mechanism requires two actions, such as a push and a pull, to 
initiate an alarm. 

4. Station Reset: Key or wrench operated; double pole, double throw; switch rated 
for the voltage and current at which it operates. 

5 .  Indoor Protective Shield: Factory-fabricated clear plastic enclosure, hinged at the 
top to permit lifting for access to initiate an alarm. Lifting the cover actuates an 
integral battery-powered audible horn intended to discourage false alarm 
operation. 

6. Weatherproof Protective Shield: Factory-fabricated clear plastic enclosure, 
hinged at the top to permit lifting for access to initiate an alarm. 

7. Integral Addressable Module: Arranged to communicate manual-station status 
(normal, alarm, or trouble) to the FACP. 

Acceptable Product: 
Honeywell S 46461007. 
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C. Sensors 

1. All sensors shall mount on a common base to facilitate the changing of sensor 
type if building conditions change. The base shall be incompatible with 
conventional detectors to preclude the mounting on a non-intelligent device. 

2. Each sensor shall contain a LED which blinks each time it is scanned by the 
FACP. If the FACP determines that the sensor is in alarm, the FACP shall 
command the sensor LED to remain on to indicate alarm. 

3. Each sensor shall contain a magnetically-actuated test switch such that it can be 
tested for alarm from the sensor location. 

4. Each sensor shall be capable of being tested for alarm via command from the 
FACP. 

5. Each sensor shall respond to FACP scan for information with its type 
identification to preclude inadvertent substitution of another sensor type. The 
FACP shall operate with the installed type but shall initiate a mismatch (trouble) 
condition until the proper type is installed or the programmed sensor type 
changed. 

6. Each sensor shall respond to FACP scan for information with an analog 
representation of measured fire-related phenomena (smoke density, particles of 
combustion, temperature). Systems which only monitor the presence of a 
conventional detector in an addressable base shall not be acceptable. 

7. Photoelectric Smoke Sensors shall contain an optical sensing chamber with 
nominal sensitivity of 2.3% per foot obscuration. 
Acceptable Product: 
Honeywell TC 806 B. 

8. Duct Ionization Smoke Sensors. Shall operate over an air velocity range from 
300 to 4,000 fpm. Each shall be equipped with an air inlet sampling tube which 
completely traverses to duct width. 
Acceptable Product: 
Honeywell TC 807 A. 
Honeywell 14506873, smoke sensor duct housings. 

9. Thermal Sensors shall provide temperature measurement when scanned by the 
FACP for information. 
Acceptable Product: 
TC 808 B Thermal Sensors 

10. Flow Switch: Provide monitoring module for each flow switch. Flow switch 
shall be provided as part of Fire Protection System. 
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11. Tamper Switch: Provide monitoring module for each tamper switch. Tamper 
switch shall be provided as part of Fire Protection System. 

D. Monitor Modules: 

1. The Monitor Module shall provide an addressable input for N.O. or N.C. contact 
devices such as manual pull stations, duct smoke detectors, water flow switches, 
sprinkler supervisory devices, door contacts, intrusion detectors, etc. 

2. The Monitor Module shall provide a supervised initiating circuit. An open-circuit 
fault shall be annunciated at the FACP. Subsequent alarms shall be reported. 
(Style D Operation) 

3.  The module shall contain an LED which blinks upon being scanned by the FACP. 
Upon determination of an alarm condition, the LED shall be latched on. 

4. The module shall mount in a standard electrical box. 
Acceptable Product: 
Honeywell TC 809 A. 

E. Control Modules: 

I. The Control Module shall provide an addressable output for a separately powered 
alarm indicating circuit or for a control relay. 

2. The Control Module shall provide a supervised indicating circuit where indicated 
on the plans. An open-circuit fault shall be annunciated at the FACP. Subsequent 
alarm signaling shall occur in spite of the fault condition. 

3.  The Control Module shall provide a control relay. The relay contacts shall be 
SPDT (Form "C") rated at 2 amps at 28 V dc. 

4. The module shall contain an LED which blinks upon being scanned by the FACP. 
Upon activation of the module, the LED shall be latched on. 

5.  The module shall mount in a standard electrical box. 
Acceptable Product: 
Honeywell TC 8 10 A. 

2.8 FIRE ALARM NOTIFICATION DEVICES 

A. Alarm Hodstrobe Units 

1. Alarm horns shall be UL 1971 listed and suitable for indoor, or outdoor, 
application with the appropriate electrical box. All horns shall be 24 VDC 
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polarized. The minimum sound level shall be 75-130 dB at 10 feet. Horns shall 
be semi-flush mounted. Single and dual projectors are to be supplied. 

2. The visual signal shall flash on alarm occurrence. The bezel shall extend 1-112 
inches minimum from the fmished wall, and be approximately 3-1/2 x 5 inches 
engraved "FIRE". 

3. All Multi candela strobes shall be field selectable to 15, 30, 75 or 110 candelas. 
Multi candela Strobe shall be Wheel Lock NS4-24-MCW-FR. 

4. All strobes in unisex and public restrooms shall be ADA compliant and shall be 
15/75 candela. ADA strobe shall be Wheel Lock NS4-24 1575W-FR. 

B. Visual Alarm Unit 

1. Visual Alarm unit shall be UL 1971 listed. Electronic light source shall be sealed 
in silicone and protected by a Lexan lens. The word "FIRE" shall appear on the 
lens. The light shall flash at a rate of 1 to 3 flashed per second, maximum, Lamp 
shall be powered by a supervised 24 VDC polarized source 

2. Multi candela strobes shall be field selectable to 15, 30, 75 or 110 candelas. Multi 
candela Strobe shall be Wheel Lock RSS-24-MCW-FR. 

3. Strobes in unisex and public restrooms shall be ADA compliant and shall be 
15/75 candela. ADA strobe shall be Wheel Lock RSS-24-241575W-FR. 

4. High Intensity Strobes shall be 185 candelas. Strobe shall be Wheel Lock RSS- 
24-241 85W-FR. 

2.9 REMOTE INDICATING LIGHTS AND IDENTIFICATION PLATES 

A. Description: LED indicating light near each smoke detector that may not be readily 
visible, and each sprinkler water-flow switch and valve-tamper switch. Light is 
connected to flash when the associated device is in an alarm or trouble mode. Lamp is 
flush mounted in a single gang wall plate. A red, laminated, phenolic-resin 
identification plate at the indicating light identifies, in engraved white letters, device 
initiating the signal and room where the smoke detector or valve is located. For water- 
flow switches, the identification plate also designates protected spaces downstream 
hom the water-flow switch. 
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2.10 MAGNETIC DOOR HOLDERS 

A. Description: Units are equipped for wall or floor mounting as indicated and are 
complete with matching door plate. 

1. Electromagnet: Requires no more than 3 W to develop 25-lbf (1 11-N) holding 
force. 

2. Wall-Mounted Units: Flush mounted, unless otherwise indicated. 

3. Rating: 120-V ac. 

B . Material and Finish: 

1. Match door hardware. 

2.1 1 EMERGENCY POWER SUPPLY 

A. General: Components include nickel-cadmium battery, charger, and an automatic 
transfer switch. 

1. Battery Nominal Life Expectancy: 20 years, minimum. 

B. Battery Capacity: 24-Hours stand-by and 15-minutes in alarm back-up. Comply with 
- - NFPA 72. 

C Battery Charger: Solid-state, fully automatic, variable-charging-rate type. Provide 
capacity for 150 percent of the connected system load while maintaining batteries at full 
charge. If batteries are fully discharged, the charger recharges them completely within 
four hours. Charger output is supervised as part of system power supply supervision. 

D. Integral Automatic Transfer Switch: Transfers the load to the battery without loss of 
signals or status indications when normal power fails. 

2.12 ADDRESSABLE INTERFACE DEVICE 

A. Description: Microelectronic monitor module listed for use in providing a multiplex 
system address for listed fire and sprinkler alarm-initiating devices with normally open 
contacts. 

B. Integral Relay: Capable of providing a direct signal to the elevator controller to initiate 
elevator recall or to a circuit-breaker shunt trip for powe'r shutdown. 
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2.13 GUARDS FOR PHYSICAL PROTECTION 

A. Description: Welded wire mesh of size and shape for the manual station, smoke 
detector, gong, or other device requiring protection. 

1. Factory fabricated and hrnished by the manufacturer of the device. 

2. Finish: Paint of color to match the protected device. 

2.14 WIRE 

A. Notification Circuits: Shall be in compliance with NFPA 70, Class A, Style Z, Type 
FPLR-CI, minimum 12 AWG solid copper conductors, shielded twisted pair rated at 
600-volts, 90-degrees Celsius with color coded insulation. 

B. Initiating Line Circuits: Shall be in compliance with NFPA 70, Class A, Style D, Type 
FPLR-CI, minimum 14 AWG solid copper conductors, shielded twisted pair rated at 
600-volts, 90-degrees Celsius with color coded insulation. 

C. Signaling Line Circuits: Shall be in compliance with NFPA 70, Class A, Style 5 Alpha, 
Type FPLR-CI, minimum 14 AWG solid copper conductors, shielded twisted pair rated 
at 600-volts, 90-degrees Celsius with color coded insulation. 

END OF SECTION 1385 1 
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SECTION 13975 - BUILDING AUTOMATION SYSTEMS (BAS) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
TransportationIMaryland Aviation Administration Standard Provisions to the 
Construction Contract for Projects at BaltimoreIWashington International Airport, and 
other Division 1 Specifications Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes control equipment for HVAC systems and components, including 
control components for central station air handling units and other HVAC units that are 
not supplied with factory-wired controls, and programmable lighting control as 
specified in Section 162 15. 

B. Related Sections 

1 .  Section 15 175 "Variable (Adjustable) Frequency Drives" contains requirements 
that relate to this Section. 

2. Section 15 122 "Meters and Gages" for turbine flowmeters. 

3. Section 1 623 1 "Packaged Engine Generators. " 

4. Section 16442 "Panelboards." 

5 .  Section 16443 "Motor Control Centers." 

1.3 SYSTEM DESCRIPTION 

A. The Contractor, through the use of an Automatic Temperature Control (ATC) System 
Supplier, shall furnish, install, and place into service the complete heating, ventilating, 
and air conditioning (HVAC) monitoring and control system, all in accordance with the 
requirements of the Contract Documents. The HVAC monitoring and control system 
shall communicate with the existing Baltimore Washington International Airport 
Facility Management System (FMS)/Building Automation Systems (BAS). Additional 
controls and monitoring shall be provided for electrical systems as described in Part 3.4 
of this Section. 

B. The System Supplier shall assume and execute full responsibility to select, furnish, 
install and connect, test and calibrate, place into operation all specified components, 
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assemblies, and accessories needed'for a complete and functional system of HVAC 
monitoring and control in full compliance with the requirements of the specification. 

C. The existing Baltimore Washington International Airport Facility Management System 
(FMS) is a Johnson Controls Metasys System. 

D. The ATC System shall be one of direct digital control utilizing electric or pneumatic 
actuation. Provide Network Control Units (NCU) to allow communication to the 
existing Metasys network. A Metasys "companion" system is unacceptable. 

E. Communications: The Building Automation Contractor shall be responsible for full 
communications to the existing BWI Metasys network. Full communications means, the 
MAA facility operators will be able fi-om the existing Metasys operator workstations to 
do the following: filly utilize the Metasys network manager software. The FMS 
operator will be able to receive alarms, logs, and reports; monitor operating conditions; 
change control setpoints and operating schedules; and operate equipment as desired at 
all existing Metasys operator workstation locations. 

F. Air Handling Units: 

The following is a brief description, but is not limited to: 

1 .  Furnish and install DDC controller, sensors, switches, transmitters, and control 
actuating devices. 

2. Provide damper actuators. 

3. Provide hot water and chilled water control valves. 

G. Air Curtains: 

The following is a brief description, but is not limited to: 

1. Furnish and install DDC Controller, sensors, switches, transmitters, and control 
actuating devices. 

2. Provide hot water control valves. 

H. HotlChilled Water Controls: 

The following is a brief description, but is not limited to: 

1. Furnish and install DDC controller, sensors, switches, transmitters, and control 
actuating devices. 

2.  Provide Onicon Dual Turbine Flow Meter. 
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3.  Provide Hot Water control valves. 

I. Roadway Ventilation Zone Control: 

The following is a brief description, but is not limited to: 

1 Furnish and install DDC controller, sensors, switches, transmitters, and control 
actuating devices. 

2 Provide and install Mine Safety model 3800 carbon monoxide sensors with in line 
oxides of nitrogen sensors on each ventilation system. 

J. Hot Water Unit Heaters: The following is a brief description, but is not limited to: 
Provide room thermostat to cycle the unit heater fan to maintain zone set point. 

K. StorrnwaterlSewage Pumps: 

1. Furnish and install DDC controllers for monitoring sump level alarms. 

L. Heat Tracing: 

1. Furnish and install DDC controllers for monitoring heat tracing alarms. 

2. Furnish and install DDC controls for controlling startlstop of heat tracing 
elements. 

M. Emergency Generator: 

1. Provide controls for monitoring emergency generator points as indicated on the 
plans. 

2. HVAC controls for the emergency generator room shall be firnished and installed 
as shown on the plans. 

N. OiVWater Separators: 

1. Furnish and install DDC controls for monitoring oiVwater separator high level 
alarm sensors. 

0. Cabinet Unit Heaters: 

1. Furnish and install DDC controls for control of fan and Zway control valves, as 
detailed on the plans. 

P. VAV Boxes: 

1. Furnish and install DDC controllers, sensors, transmitters, and control actuating 
devices for monitoring and control of all VAV boxes. 
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Q. Heating and Ventilation Units: 

1. Furnish and install DDC controls for monitoring and control of the heating and 
ventilation units, as detailed on the plans. 

R. Computer Room DX Units: 

1 .  Provide DDC controls for monitoring status of units. 

2. Provide temperature and humidity sensors for each space for monitoring and 
alarms. 

S. Computer Room Chilled Water UnitsFan Coil Units: 

1.  Provide DDC controls for monitoring and control of fan coil units, exhaust fan 
and dampers. 

1. Provide DDC controls for monitoring status of fans. 

2. Provide DDC controls for interlock of fans with associated AHUYs and dampers, 
etc. 

3. Provide DDC control sensors when exhaust fans are controlled by space 
temperature. 

1.  Provide DDC controls for monitoring of electrical devices as scheduled on the 
plans. 

V. Lighting Controllers: 

1. Provide DDC control items for monitoring and control of lighting systems as 
shown on the plans and specified herein. 

W. Reheat Coils: 

1.  Provide new 3-way control valves, actuators and temperature sensors for all 
designated existing reheat coils. Remove all existing control devices and 
elements. 
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X. Pumps: 

1. Furnish and install DDC controllers, sensor, and transmitters for operation of all 
chilled water, heating water, domestic hot water, and secondary heating water 
PUPS. 

Y. Miscellaneous Controls: 

The following is a brief description, but is not limited to: 

1. Provide monitoring of elevator sump pumps. 

2. Extension of existing Johnson Controls Metasys Facility Management System for 
Automatic Temperature Controls. 

3. Provide as necessary for other elements, as detailed on the plans. 

Z. Network: 

The following is a brief description, but is not limited to: 

1. Furnish and install new Network Controllers with tie into existing BWI network. 

2. Map all new control points and sequences back to existing Metasys Operator 
Workstation. 

3. Create new graphics for project equipment on existing Metasys Operator 
Workstation. 

1.4 SUBMITTALS 

A. General: Submit each item in this Article according to the Conditions of the Contract 
and Division 1 Specification Sections. 

B. Product Data for each type of product specified. Include manufacturer's technical 
Product Data for each control device furnished, indicating dimensions, capacities, 
performance characteristics, electrical characteristics, finishes of materials, installation 
instructions, and startup instructions. 

C. Shop Drawings from manufacturer detailing equipment assemblies and indicating 
dimensions, weights, loadings, required clearances, method of field assembly, 
components, and location and size of each field connection. Submit damper leakage 
and flow characteristics, plus size schedule for controlled dampers. 
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D. Shop Drawings containing the following information for each control system: 

1. Schematic flow diagram showing pumps, fans, coils, dampers, valves, air flow 
measurement devices, and control devices. 

2. Each control device labeled with setting or adjustable range of control. 

3. Diagrams for all required electrical wiring. Clearly differentiate between factory- 
installed and field-installed wiring. 

4. Details of control panel faces, including controls, instruments, and labeling. 

5 .  Written description of sequence of operation. 

6. Trunk cable schematic showing programmable control unit locations and trunk 
data conductors. 

7. Listing of connected data points, including connected control unit and input 
device. 

8. System graphics indicating monitored systems, data (connected and calculated) 
point addresses, and operator notations. 

9. Software description and sequence of operation. 

10. System configuration showing peripheral devices, diagrams, and interconnections. 

E. Wiring diagrams detailing wiring for power, signal, and control systems and 
differentiating clearly between manufacturer-installed and field-installed wiring. 

F. Maintenance data for control systems equipment to include in the operation and 
maintenance manual specified in Division 1. Include the following: 

1 .  Maintenance instructions and spare parts lists for each type of control device. 

2. Interconnection wiring diagrams with identified and numbered system 
components and devices. 

3. Inspection period, cleaning methods, cleaning materials recommended, and 
calibration tolerances. 

4. Calibration records and list of set points. 

G.  Field Test Reports: Procedure and certification of pneumatic control piping system. 
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H. Project Record Documents: Record actual locations of control components, including 
control units, thermostats, and sensors. Revise Shop Drawings to reflect actual 
installation and operating sequences. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Engage an experienced Installer specializing in control system 
installations. 

B. Startup Personnel Qualifications: Engage specially trained personnel in direct employ 
of manufacturer of primary temperature control system. 

C. Comply with NFPA 90A. 

D. Comply with NFPA 70. 

E. Coordinate equipment selection with Division 16 Section "Fire Alarm Systems" to 
achieve compatibility with equipment that interfaces with that system. 

1.6 DELTVERY, STORAGE, AND HANDLING 

A. Store equipment and materials inside and protected from weather. 

- - B. Factory-Mounted Components: Where control devices specified in this Section are 
indicated to be factory mounted on equipment, arrange for shipping control devices to 
unit manufacturer. 

1.7 SPARE PARTS 

A. Provide the following quantity of spare parts: 

1. Temperature Sensors 10 percent of total. 

2. Pressure Sensors 10 percent of total. 

3. 10% of AHU, exhaust fans, supply fans and UNTs controllers. 

B. These items shall be delivered to the facility at the time of the acceptance testing and a 
copy of the receipt signed by the facility shall be included in the acceptance test. The 
MAA will not issue its letter of acceptance without receipt of spare parts. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. The System Supplier shall be a single firm, or corporation subcontracted by the 
Contractor to assume full responsibility to perform all engineering, to select, furnish, 
and place into operation a complete and hctional system of HVAC monitoring and 
control. Acceptable System Supplier shall be "Factory Branch Office" of the following: 

1. Johnson Controls, Inc., Loveton Circle, Sparks, Maryland (telephone: 
410-527-2607). 

Other bids by wholesalers, contractors, and franchised dealers are not acceptable. 

2.2 GENERAL PRODUCT DESCRIPTION 

A. The Facility Management System shall be capable of integrating multiple building 
functions including equipment supervision and control, alarm management, energy 
management, information management, and historical data collection and archiving. 

B. The facility management system shall consist of the following: 

1. Standalone DDC panels. 

2. Standalone application specific controllers (ASCs). 

3. Local Display Devices. 

The system shall be modular in nature, and shall permit expansion of both capacity and 
functionality through the addition of sensors, actuators, standalone DDC panels, and 
operator devices. 

C. System architectural design shall eliminate dependence upon any single device for 
alarm reporting and control execution. Each DDC panel shall operate independently by 
performing its own specified control, alarm management, operator 110, and historical 
data collection. The failure of any single component or network connection shall not 
interrupt the execution of control strategies at other operational devices. 

D. Standalone DDC panels shall be able to access any data from, or send control 
commands and alarm reports directly to any other DDC panel or combination of panels 
on the network without dependence upon a central processing device, including a 
Central File Server. Standalone DDC panels shall also be able to send alarm reports to 
multiple operator workstations, terminals, and printers without dependence upon a 
central processing device or File Server. 
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A. The design of the FMS shall network operator workstations and Standalone DDC 
Panels as shown on the system configuration drawing. Inherent in the system's design 
shall be the ability to expand or modify the network either via a local area network, or 
auto-dial telephone line modem connections, or via a combination of the two 
networking schemes. 

B. Local Area Network 

1. WorkstationlDDC Panel Support: Operator workstations and DDC panels shall 
directly reside on a local area network such that communications may be executed 
directly between controllers, directly between workstations, and between 
controllers and workstations on a peer-to-peer basis. 

Dynamic Data Access: All operator devices, either network resident or connected 
via dial-up modems, shall have the ability to access all point status and 
application report data, or execute control functions for any and all other devices 
via the local area network. Access to data shall be based upon logical 
identification of building equipment. Access to system data shall not be restricted 
by the hardware configuration of the facility management system. The hardware 
configuration of the FMS network shall be transparent to the user when accessing 
data or developing control programs. 

3. General Network Design: Network design shall include the following provisions: 

a. High- speed data transfer rates for alarm reporting, quick report generation 
from multiple controllers, and upload/download efficiency between network 
devices. The minimum baud rate shall be 1 Megabaud. 

b. Support of any combination of controllers and Operator Workstations 
directly connected to the local area network. 

c. Detection and accommodation of single or multiple failures of either 
workstations, DDC panels or the network media. The network shall include 
provisions for automatically re-configuring itself to allow all operational 
equipment to perform their designated functions as effectively as possible in 
the event of single or multiple failures. 

d. Message and alarm buffering to prevent information from being lost. 

e. Error detection, correction, and retransmission to guarantee data integrity. 

f. Default device definition to prevent loss of alarms or data, and ensure 
alarms are reported as quickly as possible in the event an operator device 
does not respond. 
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g. Commonly available, multiple sourced, networking components shall be 
used to allow the FMS to coexist with other networking applications. 
ETHERNET and ARCNET are acceptable technologies. 

h. Communications must be of a deterministic nature to assure calculable 
performance under worst-case network loading. When a collision-based 
network is proposed, the Contractor shall provide detailed calculations 
showing worst-case network response times. 

i. Automatic synchronization of the real-time clocks in all DDC panels shall 
be provided. 

C .  Dial-Up Communications: Auto-dial/auto-answer communications shall be provided to 
allow standalone DDC panels to communicate with remote operator devices on an 
intermittent basis via telephone lines. 

I. Dial-Up Standalone DDC Panels: Auto-Dial panels shall automatically place 
calls to workstations to report critical alarms, or to upload trend and historical 
information for archiving. 

a. Standalone DDC Panels shall analyze and prioritize all alarms to minimize 
the initiation of calls. Non-critical alarms shall be buffered in memory and 
reported as a group of alarms, or until an operator manually requests an 
upload of all alarms. 

b. The auto-dial program shall include provisions for handling busy signals, 
"no-answers," and incomplete data transfers. Default devices shall be called 
when communications cannot be established with primary devices. 

2. Dial-Up Workstations: Operators at dial-up workstations shall be able to perform 
all control fbnctions, all report functions, and all database generation and 
modification functions as described for workstations connected via the local area 
network. Routines shall be provided to automatically answer calls, and either file 
or display information sent from remote DDC panels. 

a. An operator shall be able to access remote buildings by selection of any 
facility by its logical name. The PC Dial-Up program shall maintain a user- 
definable cross-reference of buildings and associated telephone numbers, so 
the user shall not be required to remember or manually dial telephone 
numbers. 

b. PC workstation may serve as an operator device on a local area network, as 
well as a dial-up workstation for multiple auto-dial DDC panels or 
networks. Alarm and data file transfers handled via dial-up transactions 
shall not interfere with local area network activity, nor shall local area 
network activity keep the workstation from handling incoming calls. 
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3. Modem Characteristics: Dial-up communications shall make use of Hayes 
compatible 56k baud modem and voice grade telephone lines. Each standalone 
DDC panel may have its own modem, or a group of Standalone DDC panels may 
share a modem. 

2.4 STANDALONE DDC PANELS 

A. General: Standalone DDC panels shall be microprocessor based, multi-tasking, multi- 
user, real-time digital control processors. Each standalone DDC panel shall consist of 
modular hardware with plug-in enclosed processors, communication controllers, power 
supplies, and input/output modules. A sufficient number of controllers shall be supplied 
to fully meet the requirements of this specification. 

B. Memory: Each DDC panel shall have sufficient memory to support its own operating 
system and databases including: 

1. Control processes. 

2. Energy Management Applications. 

3. Alarm Management. 

4. Historical/Trend Data for all points. 

5. Maintenance Support Applications. 

<.. 6. Custom Processes. 

7. Operator 110. 

8. Dial-Up Communications. 

9. Manual Override Monitoring. 

C. Point Types: Each DDC panel shall support the following types of point inputs and 
outputs: 

1 .  Digital Inputs for statuslalarm contacts. 

2.  Digital Outputs for onloff equipment control. 

3. Analog Inputs for temperature, pressure, humidity, flow, and position 
measurements. 

4. Analog Outputs for valve and damper position control, and capacity control of 
primary equipment. 
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5. Pulse Inputs for pulsed contact monitoring. 

D. Expandability: The system shall be modular in nature, and shall permit easy expansion 
through the addition of software applications, workstation hardware, field controllers, 
sensors, and actuators. The system architecture shall support 25% expansion capacity of 
all types of DDC panels, and all point types included in the initial installation. 

E. Serial Communication Ports: Standalone DDC panels shall provide at least two RS- 
232C serial data communication ports for simultaneous operation of multiple operator 
110 devices such as industry standard printers, laptop workstations, PC workstations, 
and panel mounted or portable DDC panel Operator's Terminals. Standalone DDC 
panels shall allow temporary use of portable devices without interrupting the normal 
operation of permanently connected modems, printers, or network terminals. 

F. Integrated On-Line Diagnostics: Each DDC panel shall continuously perfonn self- 
diagnostics, communication diagnosis and diagnosis of subsidiary equipment. 

G. Surge and Transient Protection: Isolation shall be provided at all network termination's, 
as well as all field point termination's to suppress induced voltage transients consistent 
with IEEE Standard 587- 1980. 

H. Powerfail Restart: In the event of the loss of normal power, there shall be an orderly 
shutdown of all standalone DDC panels to prevent the loss of database or operating 
system sofhvare. Non-Volatile memory shall be incorporated for all critical controller 
configuration data, and battery back-up shall be provided to support the real-time clock 
and all volatile memory for a minimum of 72 hours. Upon restoration of normal power, 
the DDC panel shall automatically resume full operation without manual intervention. 
Should DDC panel memory be lost for any reason, the panel will automatically receive 
a download via the local area network, phone lines, or connected computer. In addition, 
the user shall have the capability of reloading the DDC panel via the local area network, 
via the local RS-232C port, or via telephone line dial-in. 

2.5 SYSTEM SOFTWARE FEATURES 

A. General 

1. All necessary software to form a complete operating system as described in this 
specification shall be provided. Provide a color graphic floor plan for all floors to 
show the onloff status of lighting zones. 

2. The software programs specified in this section shall be provided as an integral 
part of the DDC panel and shall not be dependent upon any higher level computer 
for execution. 
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B. Graphics Display: Color graphic floor plan displays and system schematic for each 
piece of mechanical equipment shown on plans shall be provided. Provide a color 
graphic floor plan for all floors to show the onfoff status of lighting zones. 

C. Energy Management Applications: DDC Panels shall have the ability to perform any or 
all of the following energy management routines: 

1. Time of Day Scheduling 

2. Calendar Based Scheduling 

3. Holiday Scheduling 

4. Temporary Schedule Overrides 

5. Optimal Start 

6. optimal Stop 

7. Night Setback Control 

8. Enthalpy Switch Over (Economizer) 

9. Peak Demand Limiting 

- 10. Temperature Compensated Load Rolling 

, 1 1. HeatingICooling Interlock 

12. Hot Water Reset 

13. Chilled Water Reset 

All programs shall be executed automatically without the need for operator intervention, 
and shall be flexible enough to allow operator customization. 

D. Custom Process Programming Capability: DDC panels shall be able to execute custom, 
job-specific processes defined by the operator, to automatically perform calculations 
and special control routines. 

1. Process Inputs and Variables: It shall be possible to use any of the following in a 
custom process: 

a. Any system-measured point data or status. 

b. Any calculated data. 
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c. Any results from other processes. 

d. User-Defined Constants. 

e. Arithmetic functions (+, -, *, / square root, exponential, etc.). 

f. Boolean logic operators (and, or, exclusive or, etc.). 

g. On-delayloff-delaylone-shot timers, 

2. Process Triggers: Custom processes may be triggered based on any combination 
of the following: 

a. Time interval. 

b. Timeofday. 

c. Date. 

d. Other processes. 

e. Time programming. 

f. Events (e.g., point alarms). 

3. Dynamic Data Access: A single process shall be able to incorporate measured or 
calculated data fiom any and all other DDC panels on the local area network. In 
addition, a single process shall be able to issue commands to points in any and all 
other DDC panels on the local area network. 

4. Advisory/Message Generation: Processes shall be able to generate operator 
messages and advisories to operator 110 devices. A process shall be able to 
directly send a message to a specified device, buffer the information in a follow- 
up file, or cause the execution of a dial-up connection to a remote device such as a 
printer. 

5. Custom Process Documentation: The custom control programming feature shall 
be self-documenting. All interrelationships defined by this feature shall be 
documented via graphical flowcharts and English language descriptors. 

E. Alarm Management: Alarm management shall be provided to monitor, buffer, and 
direct alarm reports to operator devices and memory files. Each DDC panel shall 
perform distributed, independent alarm analysis and filtering to minimize operator 
interruptions due to non-critical alarms, minimize network traffic, and prevent alarms 
from being lost. At no time shall the DDC panel's ability to report alarms be affected by 
either operator activity at a PC Workstation or local 110 device, or communications with 
other panels on the network. 
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1. Point Change Report Description: All alarm or point change reports shall include 
the point's English language description, and the time and date of occurrence. 

2. Prioritization: The user shall be able to define the specific system reaction for 
each point. Alarms shall be prioritized to minimize nuisance reporting and to 
speed operator response to critical alarms. A minimum of three priority levels 
shall be provided. Each DDC panel shall automatically inhibit the reporting of 
selected alarms during system shutdown and start-up. Users shall have the ability 
to manually inhibit alarm reporting for each point. The user shall also be able to 
define under which conditions point changes need to be acknowledged by an 
operator, andlor sent to follow-up files for retrieval and analysis at a later date. 

3. Report Routing: Alarm reports, messages, and files will be directed to a user- 
defined list of operator devices or PC disk files used for archiving alarm 
information. Alarms shall also be automatically directed to a default device in the 
event a primary device is found to be off-line. 

4. Alarm Messages: In addition to the point's descriptor and the time and date, the 
user shall be able to print, display or store a 65-character alarm message to more 
fully describe the alarm condition or direct operator response. Each standalone 
DDC panel shall be capable of storing a library of at least 250 Alarm Messages. 
Each message may be assignable to any number of points in the panel. 

5.  Auto-Dial Alarm Management: In Dial-up applications, only critical alarms shall 
- - initiate a call to a remote operator device. In all other cases, call activity shall be 

minimized by time-stamping and saving reports until an operator scheduled time, 
a manual request, or until the buffer space is full. The alarm buffer must store a 
minimum of 50 alarms. 

6. Transaction Logging: Operator commands and system events shall be 
automatically logged to disk in Personal Computer industry standard database 
format. Operator commands initiated fiom Direct-connected workstations, dial- 
up workstations, and local DDC panel Network Terminal devices shall all be 
logged to this transaction file. This data shall be available at the Operator 
Workstation. Facility shall be provided to allow the user to search the transaction 
file using standard database query techniques, including searching by dates, 
operator name, data point name, etc. In addition, this transaction file shall be 
accessible with standard third party database and spreadsheet packages. 

F. Historical Data and Trend Analysis: A variety of Historical data collection utilities 
shall be provided to automatically sample, store, and display system data in all of the 
following ways: 

1. Continuous Point Histories: Standalone DDC panels shall store Point History 
Files for all analog and binary inputs and outputs. The Point History routine shall 
continuously and automatically sample the value of all analog inputs at half hour 
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intervals. Samples for all points shall be stored for the past 24 hours to allow the 
user to immediately analyze equipment performance and all problem-related 
events for the past day. Point History Files for binary input or output points and 
analog output points shall include a continuous record of the last ten status 
changes or commands for each point. 

2. Control Loop Performance Trends: Standalone DDC panels shall also provide 
high resolution sampling capability in one-second increments for verification of 
control loop performance. 

3. Extended Sample Period Trends: Measured and calculated analog and binary 
data shall also be assignable to user-definable trends for the purpose of collecting 
operator-specified performance data over extended periods of time. Sample 
intervals of 1 minute to 2 hours shall be provided. Each standalone DDC panel 
shall have a dedicated buffer for trend data, and shall be capable of storing a 
minimum of 5000 data samples. 

4. Data Storage and Archiving: Trend data shall be stored at the Standalone DDC 
panels, and uploaded to hard disk storage when archival is desired. Uploads shall 
occur based upon either user-defined interval, manual command, or when the 
trend buffers become full. All trend data shall be available in disk file format 
compatible with Third Party personal computer applications. 

G. Runtime Totalization: Standalone DDC panels shall automatically accumulate and 
store runtime hours for binary input and output points as specified in the Execution 
portion of this specification. 

1. The Totalization routine shall have a sampling resolution of one minute or less. 

2. The user shall have the ability to define a warning limit for Runtime Totalization. 
Unique, user-specified messages shall be generated when the limit is reached. 

H. AnalogPulse Totalization: Standalone DDC panels shall automatically sample, 
calculate and store consumption totals on a daily, weekly, or monthly basis for user- 
selected analog and binary pulse input-type points. 

1. Totalization shall provide calculation and storage of accumulations of up to 
99,999.9 units (e.g., KWH, gallons, KBTU, tons. etc.). 

2. The Totalization routine shall have a sampling resolution of one minute or less. 

3. The user shall have the ability to define a warning limit. Unique, user-specified 
messages shall be generated when the limit is reached. 

I. Event Totalization: Standalone DDC panels shall have the ability to count events such 
as the number of times a pump or fan system is cycled on and off. Event totalization 
shall be performed on a daily, weekly, or monthly basis. 
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1. The Event Totalization feature shall be able to store the records associated with a 
minimum of 9,999,999 events before reset. 

2. The user shall have the ability to define a warning limit. Unique, user-specified 
messages shall be generated when the limit is reached. 

J. Lighting Control Software Description: Provide lighting control software/programming 
at Metasys and at each lighting control panel. Prior to start of programming work, 
request a lighting control schedule from the MAA. This schedule will dictate default on 
and off control of lights on a per day basis. Do not proceed until the approved schedule 
is obtained from the MAA. Provide a menu driven selection screen that will allow the 
following: 

1. Monitoring of the corridor and holdroom lighting zone onloff status. 

2. Individual control of each lighting zone. 

K. Ventilation Control Software Description 

1. Ventilation Control Application 

a. ASHRAE Standard 62-1989, Ventilation for Acceptable Indoor Air Quality, 
provides a procedure to determine outdoor air flow rates for buildings: The 
"Ventilation Rate Procedure." 

b. The "Ventilation Rate Procedure" specifies the outdoor air flow rate as a 
function of occupancy and building use. The specified outdoor air flow 
rates are "derived fiom physiological considerations, subjective evaluations 
and professional judgments." The ventilation (outdoor) air must have 
acceptable quality, as specified in the Standard. The contaminant 
concentrations in the indoor air are not directly measured under this 
procedure, but are expected to be at typical levels for the given types of 
occupied space. The prescribed outdoor air flow rates are then expected to 
dilute the indoor air contaminant concentrations to acceptable levels. 

2. Software Features: The following software features shall be part of the ventilation 
control application. 

a. C02 Multiplexer--Controls the sampling sequence and storing of the three 
measured C02 concentrations. 

b. C 0 2  Sensor Autozero hction--Causes the controller to read outdoor air 
CO2 concentrations for one hour each day for the auto zeroing algorithm in 
the CO2 sensor. 
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c. Outdoor Air Flow Calculator--Uses the C02 concentration data to calculate 
the outdoor air flow rate. 

d. Outdoor Air Flow Controller--Uses the outdoor air flow rate as a controlled 
variable input for closed loop PI control of outdoor air flow. The primary 
setpoint is determined by the Outdoor Air Flow Controller's Setpoint 
Selector. 

e. Outdoor Air Flow Controller Backup--Takes over control when the ODA 
Flow Calculator output is not dependable for any reason. This is a 
redundancy that is not required for outdoor air flow control but is provided 
for space pressurization considerations. 

f. Outdoor Air Flow Setpoint Selector (with C02 High Limit Control)--The 
Setpoint Selector determines the setpoint of the Outdoor Air Flow 
Controller based on the highest of three signals: Scheduled setpoint based 
on estimated occupancy, space pressurization (i.e., volume matching) 
setpoint, and the C02 high limit control setpoint. The C02 high limit 
control function supplements the scheduled outdoor air flow function, 
addressing any higher than expected occupancy periods. 

g. Return Air C02 Alarm capability--Alerts building operators to conditions of 
high C02 levels, indicating loss of ventilation control, or conditions of 
low C02 levels indicating a C02 sensor fault. 

h. Controller Manager--Selects between the Outdoor Air Flow Controller and 
the conventional discharge air temperature controller/economizer for 
control of the mixed air dampers. 

i. C02 Concentration Values Check--Warns the operator if the C02 
concentration values are not in the proper relationship; supply air C02 
concentration should be higher than that of the outdoor air and lower than 
that of the return air. 

j. , Lead Ventilation--Provides ventilation pnor to occupancy, diluting building 
source contaminants to acceptable levels. 

k. Trend Tool--This Excel work, in conjunction with an OWS and MetalinkTM, 
provides expanded graphic presentation of trend data. 

1. Outdoor Air Actuator Ramp Generator--Diagnostic software process 
compound ramps outdoor air damper through 0%, 50% and 100% positions 
for precommissioning tests and ventilation control verification. 
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m. Trend Automator--Starts and stops trending of object attributes when the air 
handling unit is started and stopped. This avoids wasted disk space which 
occurs if trending continues during equipment off periods. 

n. Reliability Checker--Replaces unreliable trend data with zero. . 

o. Outdoor Air Flow Calculator - Energy Balance Method--Uses mixed, return 
and outdoor air temperature data to calculate the outdoor air flow rate for 
comparison purposes (not for control). 

3. Measurement of Outdoor Air Flow Rate 

a. ASHRAE Standard 62-1989 states: "When mechanical ventilation is used, 
provision for air flow measurement should be included" and "sufficient 
ventilation shall be demonstrable." This is being interpreted to mean that 
for VAV systems, measurement of the outdoor air flow is required to meet 
the Standard. An additional benefit of outdoor air flow measurement is to 
improve the operation of space pressurization and mixed air controls. 

b. Outdoor air flow is measured indirectly, using the "CO2 Concentration 
Balance" measurement method. In the "C02 Concentration Balance" 
method, the outdoor air flow is calculated from supply air flow (measured 
directly via airflow measuring station), and from three CO;! concentrations. 
Outdoor, supply, and return air C02 concentrations are used to compute the 
fi-action of outdoor air in the supply air stream. This provides a calculated 
outdoor air flow value as a controlled variable input for the Outdoor Air 
Flow Controller. 

c. The volumetric concentration balance for the outdoor and return air streams 
being mixed can be calculated for any "tracer gas" injected into the air 
streams. Since human respiration generates significant amounts of C02 in 
the return air stream and CO2 sensors are available, C02 is a good tracer gas 
for this method. 

4. Implementation of Outdoor Air Flow Software Control Strategies 

a. The multiplexed method of C02 measurement that is used to provide 
accurate C02 concentration values for the Outdoor Air Flow Calculator has 
additional capabilities in that it can compensate for exhaust air bypass and 
mixing plenum air leaks. It is the only method that can distinguish between 
outdoor and re-entrained return or exhaust air. 

b. The method is derived fiom equations describing the mixing of the outdoor 
and return air streams in a common air handling unit. Each of these air 
streams contains some concentration of the tracer gas, C02 
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c. The outdoor air flow rate can then be determined as 

CO~,RA'CO~,SA 
'FMoA= CDOTCFM 

C02,~.4-C02,0~ 

using the supply air volumetric flow rate in CFM (or m3/sec) and the C02 
concentrations in ppm (parts per million). 

d. The expression C 0 2 , ~ - C 0 2 , 0 ~  can be viewed as a "flow coefficient" 
that determines the "outdoor air fraction" in the supply air. The typical 
return air C02 concentration in an occupied building is in the range of 500 
to 1000 ppm while the outdoor air CO2 concentration is in the range of 350 
to 450 ppm. The mixing of the outdoor and return air streams will always 
cause the supply air CO2 concentration to be higher than that of the outdoor 
air and lower than that of the return air. When the outdoor and exhaust air 
dampers are fully closed and all the return air is being recirculated, the 
supply air C02 concentration is equal to that of the return air and the flow 
coefficient will have a value of zero, correctly indicating that no outdoor air 
is being introduced into the space. When the outdoor and exhaust air 
dampers are fully open, the supply air CO2 concentration is equal to that of 
the outdoor air and the flow coefficient will have value of one, indicating 
that the air handling unit is using 100% outdoor air. 

e. Single C02 sensor with a sampling air pump and appropriate software is 
used to measure and store, in sequence, C02 concentrations of the three air 
streams. Two solenoid air valves are used to connect the appropriate 
sampling line to the air sampling pump and to the sensor. Adequate time is 
provided for purging each sampling line and for the time response of the 
C02 sensor. 

With the use of a single C02 sensor, the relative differences between C02 
concentrations can be measured with an error of less than 5 ppm. The effect 
of sensing errors such as drift, temperature effect and short term output 
variations will be identical for all three C02 measurements. Because the 
flow coefficient requires only calculation of the ratio of the C02 
differentials, the identical errors in the individual measurements will cancel 
out. Only Sequen t  field calibration of the CO2 sensor is required because 
only the differentials are used, rather than absolute values. 

Airport Wide Standard for 
Sole Source Systems and Equipment 
BaltimoreNVashington International Airport 
Revised October 15, 2004 

Standard Technical Specifications 
Building Automation Systems (BAS) 

13975-20 



g. The retum air C02 concentration, one of the three C02 concentrations read 
and stored during the multiplexing cycle, can be utilized in some cases for 
purposes other than indirect outdoor air flow calculation. For example, it 
can be used for C02 high limit control and for Return Air CO2 Alarms. For 
these applications, when an absolute C02 measurement is needed, accurate 
C02 sensor calibration is required. The CDS-2000 C02 sensor provides its 
own internal auto zeroing algorithm that has proved to be quite effective 
and limits the need for recalibration. For absolute measurements, CDS- 
2000 C02 sensors require periodic (annually) calibration with a calibration 
gas that contains a specific concentration of CO2. 

5. C02 Sensing Point Location 

a. Selection of the C02 sensing locations should be as follows. The sampling 
tube (typically a 114 inch diameter plastic tube) is inserted into the duct in 
any convenient and easily accessible section of the ductwork. Note that, 
contrary to temperature sensing, the C02 concentration in mixed air is 
identical to the C02 concentration in the supply air. Therefore, there is 
never any need to sense CO2 in the mixed air plenum where an averaging 
sensing probe would be required. Because the C02 concentration of an air 
stream is not affected by heating coils, cooling coils or humidifiers, the 
sensing point for the supply can be located downstream of the supply fan to 
ensure that the outdoor and return air streams are well mixed and have 
minimum stratification. The return air sensing point can be located in the 
retum air duct, upstream or downstream of the return fan, using a tube of up 
to 100 feet in length. 

b. The supply air sensing point is subject to the fastest changes in C02 
concentration, as the linked dampers change position. When presented with 
choices regarding equipment location, mount the controller in a location 
that will minimize the length of the supply air sensing tube, using a tube of 
up to 30 feet, in length. 

c. The outdoor air sensing point should be located in free air outside the 
building or, alternatively, in the outdoor air intake. If the outdoor air C02 
sample is obtained from a location that is isolated from the building 
exhausts, the CO2 Concentration Balance method will automatically 
compensate for air which short-cycles fi-om the exhaust louvers to the 
outdoor air intake. Either location compensates for air which short-cycles 
fkom the fan room into the mixing plenum. By placing the outdoor air C02 
sensing point in a location that is isolated from the building exhausts, this 
method allows calculation of the true fi-esh air portion of the outdoor air 
flow intake from the three C02 measurements and the supply air flow. The 
outdoor CO2 sensing point, if placed in the outdoor air intake duct for 
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convenience reasons, should be placed far enough on the upstream side of 
the outdoor air damper so that its reading is not affected by a possible 
"backwash7' of the mixed air at larger outdoor air damper openings. A good 
practical test is to check the outdoor air COz sensing point reading while 
positioning the outdoor air damper &om its fully closed to its fully open 
position and verify that the sensor reading does not change. 

2.6 APPLICATION SPECIFIC CONTROLLERS - HVAC APPLICATIONS 

A. Each Standalone DDC Controller shall be able to extend its performance and capacity 
through the use of remote Application Specific Controllers (ASCs). 

B. Each ASC shall operate as a standalone controller capable of performing its specified 
control responsibilities independently of other controllers in the network. Each ASC 
shall be a microprocessor-based, multi-tasking, real-time digital control processor. 

C. Each ASC shall have sufficient memory to support its own operating system and data 
bases including: 

1. Control Processes 

2. Energy Management Applications 

3. Operator 110 (Portable Sefiice Terminal) 

D. The operator interface to any ASC point data or programs shall be through any network- 
resident PC workstation, or any PC or portable operator's terminal connected to any 
DDC panel in the network. 

E. Application Specific Controllers shall directly support the temporary use of a portable 
service terminal. The capabilities of the portable service terminal shall include, but not 
be limited to, the following: 

1. Display temperatures. 

2. Display status. 

3. Display setpoints. 

4. Display control parameters. 

5. Override binary output control. 

6. Override analog setpoints. 

7. Modification of gain and offset constants. 
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F. Powerfail Protection: All system setpoints, proportional bands, control algorithms, and 
any other programmable parameters shall be stored such that a power failure of any 
duration does not necessitate reprogramming the controller. 

G.  Surge and Transient Protection: Isolation shall be provided at all network terminations, 
as well as all field point terminations to suppress induced voltage transients consistent 
with IEEE Standard 587-1980. Isolation levels shall be sufficiently high as to allow all 
signal wiring to be run in the same conduit as high voltage wiring where acceptable by 
electrical code. 

H. Powerfail Restart: In the event of the loss of normal power, there shall be an orderly 
shutdown of all standalone DDC panels to prevent the loss of database or operating 
system software. Non-volatile memory shall be incorporated for all critical controller 
configuration data, and battery back-up shall be provided to support the real-time clock 
and all volatile memory for a minimum of 72 hours. 

1. Upon restoration of normal power, the DDC panel shall automatically resume full 
operation without manual intervention. 

2. Should DDC panel memory be lost for any reason, the user shall have the 
capability of reloading the DDC panel via the local area network, via the local 
RS-2320 port, or via telephone line dial-in. 

2.7 AHU CONTROLLERS 

+ A. AHU controllers shall support all the necessary point inputs and outputs to perform the 
specified control sequences in a totally stand alone fashion. 

B. AHU controllers shall have a library of control routines and program logic to perform 
the sequence of operation as shown on the plans. 

C. Occupancy-Based StandbylComfort Mode Control: Each AHU controller shall have a 
provision for occupancy sensing overrides. Based upon the contact status of either a 
manual wall switch or an occupancy sensing device, the AHU controller shall 
automatically select either standby or comfort mode to minimize the heating and 
cooling requirements while satisfying comfort conditions. 

D. Continuous Zone Temperature Histories: Each AHU controller shall have the 
capability to automatically and continuously maintain a history of the associated zone 
temperature to allow users to quickly analyze space comfort and equipment 
performance for the past 24 hours. A minimum of two samples per hour shall be stored. 

2.8 SEQUENCE OF OPERATION 

A. See Mechanical plans. 

Airport Wide Standard for 
Sole Source Systems and Equipment 
Baitimore~Washington international Airport 
Revised October 15,2004 

Standard Technical Specifications 
Building Automation Systems (BAS) 

13975-23 



2.9 SENSORS 

A. Electronic Sensors: Vibration and corrosion resistant, for wall, immersion, or duct 
mounting as required. 

1. Resistance Temperature Detectors: Platinum. 

a. Accuracy: Plus or minus 0.2 percent at calibration point. 

b. Wire: Twisted, shielded-pair cable. 

c. Insertion Elements in Ducts: Use where not affected by temperature 
stratification or where ducts are smaller than 0 sq. R. 

d. Averaging Elements in Ducts: Use where ducts are larger than 9 sq. .ft. or 
where prone to stratification, length as required. 

e. Insertion Elements for Liquids: Brass socket with minimum insertion 
length of 2- 112 inches. 

f. Room Sensors: Discrete sensor. 

g. Outside Air Sensors: Watertight inlet fitting, shielded from direct sunlight. 

h. Duct and Outside Air Sensors: With element guard and mounting plate, 
range of 0 to 100 percent relative humidity. 

B. Equipment Operation Sensors: As follows: 

1. Status Input for Pumps: Differential-pressure switch piped across pump with 
adjustable pressure-differentia1 range of 8 to 60 psi, 

2. Status Inputs for Fans: Differential-pressure switch with adjustable range of 0 to 
5 itlches wg. 

3. Status Inputs for Electric Motors: Current-sensing relay with current 
transformers, adjustable and set to 175 percent of rated motor current. 

C .  Humidity Sensors: Bulk polymer sensor element. 

a. Accuracy: 5 percent full range with linear output. 

b. Room Sensors: With locking cover matching room thermostats, span of 25 
to 90 percent relative humidity. 

c. Duct and Outside-Air Sensors: With element guard and mounting plate, 
range of 0 to 100 percent relative humidity. 
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D. Static-Pressure Transmitter: Nondirectional sensor with suitable range for expected 
input, and temperature compensated. 

1. Accuracy: 2 percent of full scale with repeatability of 0.5 percent. 

2. Output: 4 to 20 mA. 

3. Building Static-Pressure Range: 0 to 0.25 inch svg (0 to 62 Pa). 

4. Duct Static-Pressure Range: O to 5 inches wg (0 to 1243 Pa). 

E. Pressure Transmitters: Direct acting for gas, liquid, or steam service; range suitable for 
system; proportional output 4 to 20 mA. 

F. Digital-to-Pneumatic Transducers: Convert plus or minus 12-V dc pulse-width- 
modulation outputs, or continuous proportional current or voltage to 0 to 20 psig (0 to 
138 kPa). 

G. Pneumatic ValveIDamper Position Indication: Potentiometer mounted in enclosure 
with adjustable crank-arm assembly connected to damper to transmit 0 to 100 percent 
valveldamper travel. 

H. Electronic ValveIDamper Position Indication: Visual scale indicating percent of travel 
and 2- to 10-V dc, feedback signal. 

I. Water-Flow Switches: Pressure-flow switches of bellows-actuated mercury or snap- 
acting type, with appropriate scale range and differential adjustment, with stainless-steel 
or bronze paddle. For chilled-water applications, provide vaporproof type. 

J. Occupancy Sensor: Passive infrared, with time delay, daylight sensor lockout, 
sensitivity control, and 180 degree field of view with vertical sensing adjustment, for 
flush mounting. 

2.10 THERMOSTATS 

A. Combination Thermostat and Fan Switches: Line-voltage thermostat with two-, three-, 
or four-position, push-button or lever-operated fan switch. 

1. Label switches "FAN ON-OFF," "FAN HIGH-LOW-OFF," "FAN HIGH-MED- 
LOW-OFF." Provide unit for mounting on two-gang switch box. 

B. Low-Voltage, On-Off Thermostats: NEMA DC 3, 24-V, bimetal-operated, mercury- 
switch type, with adjustable or fixed anticipation heater. 
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Line-Voltage, On-Off Thermostats: Bimetal-actuated, open contact or bellows- 
actuated, enclosed, snap-switch type, or equivalent solid-state type, with heat 
anticipator, integral manual on-off-auto selector switch. 

1. Equip thermostats, which control electric heating loads directly, with off position 
on dial wired to break ungrounded conductors. 

2. Dead Band: Maximum 2 deg F (I  deg C). 

Remote-Bulb Thermostats: On-off or modulating type, liquid filled to compensate for 
changes in ambient temperature, with copper capillary and bulb, unless otherwise 
indicated. 

1 Bulbs in water lines with separate wells of same material as bulb. 

2. Bulbs in air ducts with flanges and shields. 

3. Averaging Elements: Copper tubing with either single- or multiple-unit elements, 
extended to cover full width of duct or unit, adequately supported. 

4. Scale settings and differential settings are clearly visible and adjustable from front 
of instrument. 

5 .  On-Off Thermostat: With precision snap switches, with electrical ratings required 
by application. 

6. Modulating Thermostats: Construct so complete potentiometer coil and wiper 
assembly is removable for inspection or replacement without disturbing 
calibration of instrument. 

Room thermostat accessories include the following: 

1.  Insulating Bases: For thermostats located on exterior walls. 

2. Thermostat Guards: Locking; heavy-duty, transparent plastic; mounted on 
separate base. 

3. Adjusting Key: As required for calibration and cover screws. 

4. Aspirating Boxes: For flush-mounted aspirating thermostats. 

5. Set-Point Adjustment: 1/2-inch- (13-m~~i-) diameter, adjustment knob. 

Immersion Thermostat: Remote-bulb or bimetal rod-and-tube type, proportioning 
action with adjustable throttling range and adjustable set point. 
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G. Airstream Thermostats: Two-pipe, fully proportional, single-temperature type, with 
adjustable set point in middle of range and adjustable throttling range, plug-in test 
fitting or permanent pressure gage, remote bulb, bimetal rod and tube, or averaging 
element. 

H. Electric Low-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, manual- 
or automatic-reset switch that trips if temperature sensed across any 12 inchcs (300 
mm) of bulb length is equal to or below set point. 

1. Bulb Length: Minimum 20 feet (6 tn). 

2. Quantity: One thermostat for every 20 sq. ft. (2 sq. rn) of coil surface. 

I. Electric High-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, manual- 
or automatic-reset switch that trips if temperature sensed across any t 2 incf~cs (300 
tnm) of bulb length is equal to or above set point. 

1. Bulb Length: Minimum 20 feet (6 m). 

2. Quantity: One thermostat for every 20 sy , ft. (2 sy . m) of coil surface. 

J. HeatingICooling Valve-Top Thermostats: Proportional acting for proportional flow, 
molded-rubber diaphragm, remote-bulb liquid-filled element, direct and reverse acting 
at minimum shutoff pressure of 25 psig ( 1  72 kPa), and cast housing with position 
indicator and adjusting knob. 

2.1 1 HUMIDISTATS 

A. Duct-Mounted Humidistats: Electric insertion, 2-position type with adjustable 2 
percent throttling range, 20 to 80 percent operating range, single- or double-pole 
contacts. 

ACTUATORS 

A. Electric Motors: Size to operate with sufficient reserve power to provide smooth 
modulating action or two-position action. 

1. Permanent Split-Capacitor or Shaded Pole Type: Gear trains completely oil 
immersed and sealed. Equip spring-return motors with integral spiral-spring 
mechanism in housings designed for easy removal for service or adjustment of 
limit switches, auxiliary switches, or feedback potentiometer. 

2. Nonspring-Return Motors for Valves Larger Than 2-112 Inches: Size for running 
torque of 150 inch-pounds and breakaway torque of 300 inch-pounds. 
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3. Spring-Return Motors for Valves Larger Than 2-112 Inches: Size for running and 
breakaway torque of 150 inch-pounds. 

B. Pneumatic Valve Operators: Rolling-diaphragm, spring-loaded, piston type with spring 
range as required. Select operator for full shutoff at maximum pump differential 
pressure. 

C. Pneumatic Damper Operators: Rolling-diaphragm, piston type with adjustable stops 
and spring return, sized to operate with sufficient reserve power to provide smooth 
modulating action or two-position action. Where actuators operate in sequence, provide 
pilot positioners. 

1. Pilot Positioners: Starting point adjustable from 2 to 12 psi and operating span 
adjustable from 5 to 13 psi. 

2.1 3 CONTROL VALVES 

A. Control Valves: Factory fabricated, of type, body material, and pressure class indicated. 
Where type or body material is not indicated, make selection as determined by 
manufacturer for installation requirements and pressure class, based on maximum 
pressure and temperature ratilrg of piping system. 

B. Globe Valves: As follows: 

1. Globe Valves NPS 2 Inches (DN50) and Smaller: Bronze body, bronze trim, 
rising stem, renewable composition disc, screwed ends with backseating capacity 
repackable under pressure. 

2. Globe Valves NPS 2-112 Inches (DN65) and Larger: Iron body, bronze trim, 
rising stem, plug-type disc, flanged ends, renewable seat and disc. 

3. Hydronic Systems: As follows: 

a. Chilled Water Rating: Service at 1 25 psi WSP and 250 degrees F. 

b. Hot Water: Service at 150 PSI WSP and 400 degrees F. 

c. High Temperature Hot Water (HTHW): Carbon Steel, Class 600. 

d. Internal Construction: Replaceable plugs and seats of stainless steel or 
brass. 

1) Single-Seated Valves: Cage trim provides seating and guiding 
surfaces for plug on top and bottom of guided plugs. 
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2) Double-Seated Valves: Balanced plug; cage trim provides seating 
and guiding surfaces for plugs on top and bottom of guided plugs. 

e. Sizing: 3 psi fcoolittg) 5 psi (heating) maximum pressure drop at design 
flow rate. 

f. Flow Characteristics: 3-way valves have linear characteristics. Select 
operators to close valves against pump shutoff head. 

g. High Temperature Hot Water: Class 600 or 800.0 

Butterfly Pattern: Iron body, ductile iron (Nylon I1 coated) disc; resilient, EPDM seat 
for service to 250 degrees F lug ends; extended neck, 416 stainless steel stem. 

1. Rating: Service at 125 psi WSP and 250 degrees F. 

2. Sizing: 1 psi maximum pressure drop at design flow rate. 

Terminal Unit Control Valves: Bronze body, bronze trim, two- or three-port as 
indicated, replaceable plugs and seats, union and threaded ends. 

1. Rating: Class 125 for service at 125 psig (862 kPa) and 250 deg F (121 deg C) 
operating conditions. 

2. Sizing: 3-psig (21-Ha) maximum pressure drop at design flow rate, to close 
against pump shutoff head. 

3. Flow Characteristics: Two-way valves shall have equal percentage characteristics; 
three-way valves shall have linear characteristics. 

Pressure Reducing Valve (PRV): 250-psig minimum rating. Pressure reducing valve shall 
automatically reduce a higher inlet pressure inlet pressure to a steady lower downstream 
pressure regardless of changing flow rate and/or varying inlet pressure. The pressure 
reducing valve shall be an accurate, pilot-operated regulator capable of holding 
downstream pressure to a pre-determined limit, The cover on the pilot control shall be 
sealed to prevent tampering. Pressure reducing valve shall be pre-set at factory. 

1. Pressure Reducing Valve Material: 

a. Body and Cover: Ductile iron, internally epoxy coated. 

b. Disc Retainer and Diaphragm Washer: Cast iron. 

c. Trim (Disc Guide, Seat and Cover Bearing): Stainless steel. 

d. Disc: Buna-N rubber. 
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e. Stem, Nut and Spring: Stainless steel. 

f, Diaphragm: Nylon reinforced Buna-N rubber. 

2. Pilot System Material: 

a. Pilot Control: Bronze ASTM B 62. 

b. Trim: Stainless steel Type 303. 

c. Rubber: Buna-N synthetic rubber. 

3. Adjustment Range: 2 to 30 psi. 

4. Accessories: Strainer, isolation valve. 

5 .  Manufacturer and Model: Pressure reducing valves shall be manufactured by Cla- 
Val, Model 90-01 or equal." 

2.14 DAMPERS 

A. Dampers: AMCA-rated, parallel or opposed blade design; form frames from not less 
than 0.1 084-inch galvanized steel with mounting holes for duct mounting; damper 
blades not less than 0.0635-inch galvanized steel, with maximum blade width of 8 
inches. 

1. Blades secured to i!2-incll diameter, zinc-plated axles using zinc-plated hardware, 
with nylon blade bearings, blade-linkage hardware of zinc-plated steel and brass. 
Ends sealed against spring-stainless-steel blade bearings. Thrust bearings at each 
end of every blade. 

2. Operqting Temperature Range: From -40 ti> 200 degrees I!. 

3. For standard applications as indicated, (as selected by manufacturer's sizing 
techniques) with optional closed-cell neoprene edging. 

2.15 AIR SUPPLY 

A. Control and Instrumentation Tubing: Type K, seamless copper tubing complying with 
ASTM B 88 (ASTM B 88M) or Type ACR, copper tubing complying with 
ASTM B 280. 
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1. Fittings: Cast-bronze solder fittings complying with ASME B16.18; or wrought- 
copper solder fittings complying with ASME B 16.22, except forged-brass 
compression-type fittings at connections to equipment. 

2. Joining Method: Soldered or brazed. 

B. Control and Instrumentation Tubing: Virgin-polyethylene, flame-retardant, nonmetallic 
tubing complying with ASTM D 2737 with flame-retardant harness for multiple tubing. 

1. Fittings: Compression or push-on polyethylene fittings. 

C. Tank: ASME storage tank with drain test cock, automatic moisture removal trap, tank 
relief valve, and rubber-cork vibration isolation mounting pads. 

D. Duplex Air Compressor: Capacity to supply compressed air to temperature-control 
system. Minimum two (2) duplex air compressors, with air dryer and accessories shall 
be provided. 

1. Adjustable electric contacts pressure control, set to start and stop both 
compressors at different pressures. 

,. , . 
2. Electrical alternation set with motor starters and disconnect to operate 

compressors alternately or on time schedule. 

E. Compressor Type: Reciprocating. 

F. Size compressor and tank to operate compressor not more than 20 minutes during a 60- 
' minute period. 

G.  Compressor Accessories: Low-resistance intake-air filter, and belt guards. 

H. System Accessories: Air filter rated for 97 percent efficiency at rated airflow, and 
combination filter/pressure-reducing station or separate filter and pressure-reducing 
station. 

I. Refi-igerated Air Dryer: Self-contained, refrigerated air dryer complete with heat 
exchangers, moisture separator, internal wiring and piping, and with manual bypass 
valve. 

1, Heat Exchangers: Air-to-refrigerant coils with centrifugal-type moisture 
separator and automatic trap assembly. 

2. Refsigeration Unit: Hermetically sealed, operating to maintain dew point of 13 
deg F (minus 1 1 deg C) at 20 psig (1 38 lPa), housed in steel cabinet with access 
door and panel. 

3. Accessories: Air-inlet temperature gage, air-inlet pressure gage, on-off switch, 
high-temperature light, power-on light, refrigerant gage on back, air-outlet 
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temperature gage, air-outlet pressure gage, and with contacts for remote indication 
of power status and high-temperature alarm. 

Pressure Gages: Black letters on white background, 2-1/2-incfi (64-mm) diameter, flush 
or surface mounted, with front calibration screw to match sensor, in appropriate units. 

Instrument Pressure Gages: Black letters on white background, 1 - 12-inch (38-~nm) 
diameter, stem mounted, with suitable dial range. 

Diaphragm Control and Instrument Valves: 2/4-i11~fi (6-117m) forged-brass body with 
reinforced polytetrafluoroethylene diaphragm, stainless-steel spring, and color-coded 
phenolic handle. 

Gage Cocks: Tee or level handle, bronze, rated for 125 psig (862 kPa). 

Relays: For summing, reversing, amplifling, highest or lowest pressure selection, with 
adjustable inputJoutput ratio. 

Switches: With indicating plates, accessible adjustment, calibrated and marked. 

Pressure Regulators: Zinc or aluminum castings with elastorneric diaphragm, balanced 
construction to automatically prevent pressure build-up, and producing flat reduced- 
pressure curve. 

Particle Filters: Zinc or aluminum castings with 97 percent filtration efficiency at rated 
airflow, quick-disconnect service devices, and aluminum or plastic bowl with metal 
guard and manual drain cock. 

Combination Filter/Regulators: Zinc or aluminum castings with elastomeric diaphragm, 
balanced construction to automatically prevent pressure build-up, and producing flat 
reduced-pressure curve; with threaded pipe connections, quick-disconnect service 
devices, and aluminum or plastic bowl with metal guard and manual drain cock. 

Airborne Oil Filter: Filtration efficiency of 99.9 percent for particles of 0.025 
micrometer or larger particles of airborne lubricating oil. 

Pressure Relief Valves: ASME rated and labeled. 

1. High Pressure: Size for installed capacity. 

2. Low Pressure: Size for installed capacity of pressure regulators and set at 20 
percent above low pressure. 

Pressure-Reducing Stations: Two parallel pressure regulators. 
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2.16 CONTROL CABLE 

A. Electronic Cable for Control Wiring: Refer to Division 16 Section "Control/Signal 
Transmission Media." 

2.17 AIR HANDLING UNIT CONTROL PANEL 

A. Air Handling Units: Control panel for each air handling unit shall be furnished by the 
FMS supplier and field installed adjacent to air handling unit equipment. 

2.18 DDC AIR FLOW MEASUREMENT EQUIPMENT 

A. DDC Air Flow Measuring System 

1. Provide Dybec Model D-91 DDC or equal, air flow measuring systems including 
microprocessor panels and air flow measuring sensor struts as specified. 

2. Pitot tube arrays and differential pressure arrays are not acceptable. 

3. DDC Air Flow Measuring System shall have velocity range from 45 ft/min to 
6400 ft/min with duct measurement accuracy (including repeatability, zero offset, 
and temperature compensation) of plus or minus 2.5 percent. 

B. DDC Processor Panel 

1. Processor shall calculate duct air flow by independently measuring the flow over 
each thermistorlsensor and calculating the velocity of the air for each 
thermistorlsensor. Equipment which averages multiple thermistors is not 
acceptable. 

2. DDC Air Flow Measuring Systems shall require no field calibration and shall 
allow field replacement of thermistors without calibration. Equipment which 
requires shipment to factory for recalibration is not acceptable. 

3. In the event of a thermistor failure, the processor shall ignore the failed thermistor 
and continue to operate with the remaining thermistors. The microprocessor shall 
have diagnostics which can identify the failed thermistor. 

4. Display: Processor panels measuring one or two ducts shall have two line display 
and panels measuring three or four ducts shall have four line display. Display 
shall be 16 characters/line LCD type and shall display all air flows and 
temperatures. Processor must also be able to display user-defined custom values 
such as measured delta cfin and delta cfin set point as specified at time of 
purchase. 
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5 .  Printer Port: Processor shall have serial printer port for hard copy system 
commissioning and for tenant confirnation of outdoor ventilation rates. 

6. Communications Port: Processor panel shall have RS232 serial interface port for 
local computer or phone remote diagnostics. 

7 .  Ambient Operating Conditions: 50 degrees F to 105 degrees F and less than 95 
percent relative humidity. 

8. Enclosure and Power: NEMA 1 24 VAC 5 amp fused input power. 

9. Signal Outputs: 0-5 VDC. 

C. Thermistor Sensor Struts 

1. Manufacturer must provide documentation certifying that the thermistor meets 
military specifications for drift rates which do not exceed 0.1 degree F in five 
years at 140 degrees F- 

2. Sensor Operating Range: -50 degrees to 120 degrees F. 

3. Each sensor on the strut shall have integral flow straighteners both upstream and 
downstream of thermistors. 

1 .  At least one strut in each duct shall have a solid state temperature sensor. 

2. Sensor Struts: Sensor struts shall be mounted in duct by sheet metal contractor 
and wired by the temperature control contractor. 

3. Manufacturer shall provide tagged struts with prewired cables (one cablelstrut) for 
screw-in connections to respective processor panel. 

D. Submittals: Submittals shall include all relevant data (all service bulletins) regarding 
setup for flow measuring system. Submittal shall include factory approved startup 
service. Submittal must include signed statement from manufacturer stating equipment 
recalibration is not necessary and if for any reason is required, manufacturer shall pay 
for all costs (material, labor, shipment) associate with the recalibration of equipment. 
Submittal must include detailed procedure for replacement of thermistor 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that conditioned power supply is available to control units and operator 
workstation. Verify that field end devices, wiring, and pneumatic tubing are installed 
before proceeding with installation. 

3.2 INSTALLATION 

A. Install equipment as indicated to comply with manufacturer's written instructions. 

B. Connect and configure equipment and software to achieve the sequence of operation 
specified on the plans. 

C. Verify location of thermostats, and other exposed control sensors with plans and room 
details before installation. Locate 60 irtches above floor. 

1. Install averaging elements in ducts and plenums in crossing or zigzag pattern. 

D. Install damper actuators on outside of duct in warm areas, not where exposed to outdoor 
temperatures. 

E. Install labels and nameplates to identify control components according to Division 15 
Sections specifying mechanical identification. 

F. Install hydronic instrument wells, valves, and other accessories according to 
Division 15 Section "Hydronic Piping. " 

3.3 ELECTRICAL WIRING AND CONNECTIONS 

A. Install raceways, boxes, and cabinets according to Division 16 Section "Raceways, 
Boxes, and Cabinets." 

B. Install building wire and cable according to Division 16 Section "Wires and Cables." 

C. Install automatic temperature controlldirect digital control wiring as follows: 

1. Install automatic temperature controVdirect digital wiring in raceways, boxes, and 
cabinets according to Division 16, Section 16130, "Raceways, Boxes, and 
Cabinets." 

2. Fasten flexible conductors, bridging cabinets and doors, neatly along hinge side; 
protect against abrasion. Tie and support conductors neatly. 
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3. Number-code or color-code conductors, except local individual room controls, for 
future identification and servicing of control system. 

D. Connect electrical components to wiring systems and to ground as indicated and 
instructed by manufacturer. Tighten connectors and terminals, including screws and 
bolts, according to equipment manufacturer's published torque-tightening values for 
equipment connectors. Where manufacturer's torquing requirements are not indicated, 
tighten connectors and terminals according to tightening requirements specified in 
UL 486A. 

E. Connect manual reset limit controls independent of manual control switch positions. 
Automatic duct heater resets may be connected in interlock circuit of power controllers. 

F. Motor Controllers: Monitor odoff status. Communication shall be as a feature of motor 
protection relay. 

G.  Lighting Control: Provide lighting control by panelboards powerlink modules wiring 
with Metasys Network. For details refer to Division 16, Section 16442, Paragraph 2.4, 
subparagraph C. 

3.4 CONTROLS FOR ELECTRICAL SYSTEMS 

All power monitoring/control modules are specified to be compatible with Johnson Controls N2 
protocol for remote display and controls. The following electrical components shall be monitored 
andlor controlled by Metasystem Network provided by Johnson Controls. 

A. 480V Switchgears: Provide monitoring of overcurrent, ground-fault conditions, and 
main circuit breaker trip status for Fire Cycle I11 pre-action at the substations. Use main 
circuit breaker dry contacts to wire for communication to Metasystem. 

B, Standby Generator: Monitor on/off status of generator and generator circuit breaker. 

C. Transfer Switches: Monitor odoff status of all the autotransfer switches. 

D. Motor Controllers: Monitor odoff status. Communication shall be as a feature of motor 
protection relay Comply with the requirements of this Section paragraph 2.6 and 2.7. 

E. Lighting Control: Provide lighting control by panelboards powerlink modules wiring 
with Metasys Network. 

F. UPS Status: Monitor odoff status of UPS units. 

G. Fire Cycle I11 pre-action cabinets shall be monitored in substation, elevator machinery 
and all communications rooms. 
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A. Manufacturer's Field Services: Provide the services of a factory-authorized service 
representative to start control systems. 

B. Test and adjust controls and safeties. 

C. Replace damaged or malfunctioning controls and equipment. 

D. Start, test, and adjust control systems. 

E. Demonstrate compliance with requirements. 

F. Adjust, calibrate, and fine tune circuits and equipment to achieve sequence of operation 
specified herein and as shown on the plans. 

3.6 FIELD QUALITY CONTROL 

A. Pressure test control air piping at 30 psi or 1.5 times the operating pressure for 24 hours, 
with maximum 5 psi loss. 

3.7 HVAC SYSTEM EVALUATION AND PRECOMMISSIONING VERIFICATION 

- - A. Ensure that air handling units are operating properly before the application of outdoor 
air flow controls. If a retrofit application is involved, the equipment and controls must 
be evaluated to bring the system up to the intended operating level before applying this 
control strategy. 

B. Perform a walk through inspection: Look for and correct unstable control loops by 
checking transducer and pilot positioner calibration as well as controller tuning. 

C. Instability of any of the following existing control loops would degrade the operation of 
the Outdoor Air Flow Controller: Discharge air temperature/economizer control loop, 
supply fan static pressure control loop (which may in turn be affected by individual 
VAV box control loop instability) and space pressurization (volume matching) control 
loop. 

D. Confirm that the mixed air damper actuators, linkages and controls are operable and 
capable of achieving the specified flow rates. Confirm that the outdoor air, return air 
and exhaust air dampers are controlled by the same signal and can close off without 
"excessive" leakage. 
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E Ensure that the variable frequency drives, inlet guide vanes or other equipment 
employed to modulate the capacity of the supply and return fans is operating and 
capable of achieving the specified flow modulation for the job. 

F. Remove any mechanical or software "stops" that may be limiting the operation of the 
outdoor air, return air and exhaust air dampers. 

G.  Perform verification of new and existing equipment and controls with the following 
"sanity checks" at the extreme positions of the coupled outdoor air, return air and 
exhaust air dampers. 

H. These checks, at fully closed and fully open outdoor air damper positions can, in 
addition to verification of the flow sensing accuracy, also be used for rough verification 
of accuracy of temperalure and CO2 sensing and for verification of proper placement of 
outdoor air temperature and C02 sensing points. 

I. With the outdoor air damper fully closed (0 % position), the return (recirculating) air 
damper is fully open and the exhaust air damper is also fully closed. Under this 
condition, all return air is recirculated (with all separate building exhausts shutdown) 
and the supply air and return air flows should be equal. This should be verified at 
various supply flows. This method can be used as a quick check that verifies the supply 
air flow station accuracy against the return air flow station. 

J. The outdoor air temperature and C02 sensing points must not be affected by changes in 
the outdoor air damper position. 

K. When the outdoor air damper is fully open, the mixed air temperature should be equal to 
the outdoor air temperature and the supply air C02 should be equal to the outdoor air 
COz. If large differences are observed, the placement of sensing points and calibration 
of the sensors should be questioned. 

L. When the outdoor air damper is fully closed, the mixed air temperature should be equal 
to the return air temperature and the supply air C02 should be equal to the return air 
C02. Again, if large differences are observed, the placement of the sensing points 
should be reconsidered. When the indirect method of outdoor air flow measurement is 
used for closed loop ventilation control, the C02 measurement reliability at relatively 
low outdoor air flows, with the outdoor air damper almost closed, is the most important. 

M. Once the supply air flow station and CO2 measurement are verified, another "sanity" 
check can be performed with the outdoor air damper filly open (100 % position). In 
this condition, the return air damper is fkly closed and the outdoor air flow (calculated 
fiom CO2 concentrations) should be equal to the supply air flow (measured by the flow 
station). This check should be performed at various supply flows and any difference 
between the two air flow measurements should be identified. If the outdoor air flow is 
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lower than the supply air flow, it could be caused by leaks of equipment room air or 
return air into the negatively pressurized mixed air plenum. The leaks can be traced 
with a powder gun and located. Sealing the leaks as well as possible to minimize the 
flow difference is essential to general system performance and energy efficiency as well 
as ventilation control strategy. 

3.8 DEMONSTRATION AND TRAINING 

A. The BMSIATC contractors shall provide three copies of an operator's manual 
describing all operating and routine maintenance service procedures to be used with the 
temperature control and Facility Management Systems supplied. The Contractors shall 
instruct the MAA's designated representatives in these procedures during the start-up 
and test period. 

B. Instructions to M A 4  Personnel: The Control Contractor shall include in his bid price 
the cost of providing the services of competent instructors to fully instruct designated 
personnel in the adjustment, operation, and maintenance, including pertinent safety 
requirements, of the equipment and systems specified. The training shall be oriented 
toward the installed system rather than being a general (canned) training course. Each 
instructor shall be thoroughly familiar with all aspects of the subject to be taught. The 

,number of man-days of instruction furnished shall be specified below. All equipment 
and material required for classrooms training shall be provided by the Contractor. 

C. Training Program: Each of the two training programs shall be accomplished in three 
phases for the time interval specified for each phase. A training day is defmed as eight 
(8) hours of instruction including two 15-minute breaks and excluding lunchtime. 

1. This phase will be for a period of (3) days prior to the acceptance test period at a 
time mutually agreeable between the Contractor and the MAA. Operating 
personnel shall be trained in the functional operations of the installed system, the 
procedures employed for system operation and the maintenance of FMS 
equipment. 

2. The first (2) days of training shall include: 

a. General FMS Architecture 

b. Operation of Computer and Peripherals 

c. Command Line Mnemonics 

d. Operation Control Functions 
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e. Graphics Generation 

3. The third day of training shall include: 

a. General Equipment Layout 

b. Troubleshooting of FMS Components 

c. Preventive Maintenance of FMS Components 

d. Sensor Maintenance and Calibration 

Phase 11: This phase of training shall be conducted approximately four (4) weeks after 
system acceptance testing for a period of three (3) days. The fxst day of training shall 
be condensed review of the entire first phase subject material. The second and third 
days shall be based upon subject matter proposed by MAA personnel. One week prior 
to the date of the first Phase I1 training session, the MAA shall submit to each of the 
two Contractors a detailed list of subject matter which shall determine the content of the 
program (e.g., system s o h a r e  operational problems, software utilization, capability 
and usage, etc.). 

F. Phase 111: 

1 .  Provide detailed training for two MAA's personnel for a minimum of five days 
(total 80 hours) at the Manufacturer's plant or training facility. Training must be 
in depth in the operation, maintenance, troubleshooting, and repair of the chillers. 

2. Schedule training with MAA, through Engineer, with at least 60 days advance 
notice. 

3.9 WARRANTEE 

A. The control system herein specified shall be fiee £kom defects in workmanship and 
material under normal use and service. If within one (1) year fiom the date of 
acceptance by the Engineer, any of the equipment herein described is proved to be 
defective in workmanship or material, it will be adjusted, repaired, or replaced fiee of 
charge by the BAS Contractor. 

3.10 MAA ACCEPTANCE 

A. The FMS shall be considered acceptable to the MAA when the following conditions 
have been met. 

1.  Successful completion of the acceptance test. 
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2. Receipt of Operation and Maintenance Manuals. 

3. Receipt of spare parts. 

4. Correction of all punchlist items. 

5 .  Receipt of all other documentation required, as noted below. 

6. Phase I of Instructions to MAA's personnel as specified. 

3.1 1 COMMISSIONING, TESTING, AND ACCEPTANCE 

A. Perform a three-phase commissioning procedure consisting of field I/O calibration and 
commissioning, system commissioning, and integrated system program commissioning. 
Document all commissioning information on commissioning data sheets which shall be 
submitted prior to acceptance testing. Commissioning work which requires shutdown of 
system or deviation from normal function shall be performed when the operation of the 
system is not required. The commissioning must be coordinated with the MAA and 
construction manager to ensure systems are available when needed. Notify the operating 
personnel in writing of the testing schedule so that authorized personnel from the MAA 
and construction manager are present throughout the commissioning procedure. 

1. Field I10 Calibration and Commissioning: Prior to system commissioning, verify 
that each control panel has been installed according to plans, specifications, and 

- approved shop drawings. Test, calibrate, and bring on line each control sensor and 
device. Commissioning to include, but not be limited to: 

a. Sensor accuracy at 10, 50, and 90 percent of range. 

b. Sensor range. 

c. Verify analog limit and binary alarm reporting. 

d. Point value reporting. 

e. Binary alarm and switch settings. 

f. Actuator and positioner spring ranges. 

g. Fail safe operation on loss of control signal, electric power, network 
communications, etc. 

Record calibration and test data on commissioning data sheets. Sufficient space 
should be provided near each point name for sign off. 
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PART 4 - MEASUREMENT 

4.1 METHOD OF MEASUREMENT 

A. No separate measurement shall be made for work under this Specification Section. 

PART 5 - PAYMENT 

5.1 METHOD OF PAYMENT. 

A. No separate payment will be made for work under this Specification Section. The cost 
of the work, complete in place, described in this Specification Section shall be included 
in the respective Lump Sum Bids under Item 0 10 10- 1 "Building Construction." 

B. Costs include all labor, material, services and equipment necessary to complete the 
work in every respect. 

END OF SECTION 13975 
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SECTION 16430 - POWER MONITORS FOR LOW VOLTAGE SWITCHGEAR 

PART 2 - PRODUCTS 

2.1 COMPONENTS 

A Multifunction Digital-Metering Monitor: All double-ended substations shall be 
equipped with a multiibnction digital-metering monitor located at each secondary main 
circuit breaker. Metering monitor shall be sole-sourced exclusively from Square-D. 
There will be "No Exceptions Allowed". Metering monitor shall have as a minimum all 
capabilities of Square-D CM3350 circuit monitor. Metering monitor display and control 
unit shall be flush or semi-flush mounted in instrument component door. Metering 
monitor shall be fizlly compatible with Johnson Controls N2 protocol for monitoring and 
displaying basic .electrical data. 

END SECTION 16430 
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SECTION 16442 - PANELBOARDS 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: All Panelboards shall be sole-sourced exclusively from Square-D. 
There will be "No Exceptions Allowed". 

2.2 MANUFACTURED UNITS 

A. Enclosure Hinged Front Cover: Entire front trim hinged to box and with standard door 
within hinged trim cover. 

B. Phase and Ground Bus Material: Hard-drawn copper, 98 percent conductivity. 

C. Panel Short-Circuit Rating: Fully rated to interrupt symmetrical short-circuit current 
available at terminals. 

D. Branch Overcurrent Protective Devices: 

1. All circuit breakers shall be bolt-on type, whenever possible, replaceable without 
disturbing adjacent units. 

2. All 1201240 VAC rated circuit breakers shall have VISI-TRIP trip indicator. 

E. <Insert other features as required for specific project>. 

END OF SECTION 16442 
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SECTION 167 14 -FLEXIBLE RESPONSE SYSTEM 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. The existing Flexible Response System is manufactured by Fire Lite Alarms, Inc., therefore 
modules shall be exclusively by Fire Lite Alarms, Inc. only. All other products required for 
system integration shall be submitted and approved by MAA with input from TENN 
security. 

2.2 CONTROL PANEL 

A. Provide monitoring modules and addressable control relay modules as described below for 
existing Fire Lite control panel MS-9200 for expansion. 

2.3 MONITORING MODULE 
Provide addressable monitoring module suitable for monitoring a normally open, dry contact 
device. Module shall be able to mount inside a single gang device box. Module shall have 
direct dial address entry (0 1-99). 

Acceptable Product: 
Fire-Lite Alarms, Incorporated, MMF301, Monitoring Module. 

2.4 ADDRESSABLE CONTROL RELAY MODULE 
Provide addressable control relay module with two independently addressed and controlled 
normally open relays. Model shall have direct dial address entry (01-99). 

Acceptable Product: 
Fire-Lite Alarms, Incorporated, CRF C304 Control Module 

2.5 SECURITY STROBES 

Strobe lights shall provide high Intensity flashes for fast premise identification, excellent 
visibility for the widest-angle coverage, 12V operating voltage and suitable for surface 
mounting. Red strobe light shall be Ademco Series SLlR or approved equal. Amber strobe 
light shall be approved equal. 

Acceptable Product: 
Amesco Series SLlA, Amber Strobe Light 
Amesco Series SLlB, Blue Strobe Light 
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2.6 PIEZO HORN 

Horn shall provide minimum 100 dB output at 175 mA or as recommended by manufacturer. 

Acceptable Product: 
Moose MPI-47 or approved equal Piezo Horn. 

2.7 POWER SUPPLY 

Power supply shall be a complete assembly of 16VA transformer (120V primary to 12V 
secondary), battery charger, 12V, 2.6AH sealed lead acid battery in NEMA 1 enclosure. It 
shall provide precision voltage regulation, transient protection and blowout protection for 
efficient operation of strobe lights, horns, panic button, footbar, etc. It shall activate devices 
during normal as well as emergency operation. 
Acceptable Product: 
Moose Product Inc. Series CH-12 or approved equal power supply. 

2.8 FOOTBAR 

Foot bar shall be 18 inches wide cast aluminum and operated by upward toe movement for 
security alarm with key re-settable indicator flag. It shall be provided with double pole 
double throw switch to activate audio and visual alarms. 
Acceptable Product: 
Ademco No. 266 or approved equal foot bar. 

2.9 PANIC BUTTON 

Panic button operation takes place when two large levers on either side of the switch are 
depressed simultaneously in order to activate alarm, and alarm signal cannot be activated if 
one lever is accidentally depressed. Panic button shall have key re-settable indicator flag and 
double pole double throw contacts to activate audio and visual alarms. 
Acceptable Product: 
Ademco Catalog No. 268 or approved equal panic button. 

2.10 SILENCE KEY SWITCH 

Silence key switch shall be provided with lock-mounted switch and key for silence 
operation. It shall be provided with double pole double throw contacts to activate audio and 
visual alarms. 

Airport Wide Standard for 
Sole Source Systems and Equipment 
BaltimoreNVashington International Airport 
Revised October 15,2004 

Standard Technical Specifications 
Flexible Response System 

16714-2 



Acceptable Product: 
Ademco Catalog No. 269 or approved equal. 

2.1 1 CONDUCTOR 

Provide twisted shielded copper cables as recommended by manufacturer. 

2.12 AUTOMATED EXTERNAL DEFIBRILLATORS 

A. Defibrillator shaU be 10.5 inched wide x 11.6 inches high x 4.0 inches deep, lightweight 
portable, with low maintenance requirements and long shelf life non-rechargeable lithium 
batteries. Biphasic Technology shall be used to deliver defibrillation truncated exponential 
with voltage and duration for patient impedance at 200 to 360 joules energy levels as 
recommended by the American Heart Association and International Guidelines Display of 
low battery alert service, shock count, CPR time and real time on two lines, 20 characters 
LCD on each line. 

Acceptable Product: 
Medtronic Physio-Control, Life Pack Series 500 Defibrillator. 

B. Automated external defibrillator cabinets. Defibrillator cabinet shall be 12 inches wide x 16 
inches high x 6 inches deep, with glass front door, magnetic contact, lead wires for 
monitoring module connection and disable alarm key in white epoxy finish. Provide BWI 
Fire Marshall approved sign above cabinet. 

Acceptable Product: 
Medtronic Physio control Series 3012604, Cabbet 

END OF SECTION 16714 
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SECTION 16724 - CONTROLLED ACCESS SECURlTY SYSTEM 

PART 2 - PRODUCTS 

The existing Controlled Access Security System is manufactured by General Electric 
Infographics; therefore, networked Intelligent Controllers, Card Readers and Remote 
Modules shall be exclusively by General Electric Infographics only. All other 
substituted products shall be submitted and approved by MAA with input from ADT. 
There will be "No Exceptions Allowed". 

2.2 NETWORKED INTELLIGENT CONTROLLER (ACU) 

A. The Networked Intelligent Controller (ACU) shall be a microprocessor-based device, 
which utilizes a 32-bit processor and a 32-bit bus structure. The controller shall have a 
minimum clock speed of 90 MHz, and shall be provided with at least 16 Mbytes of 
battery backed-up dynamic RAM. The controller shall feature a direct LANNAN 
connection to the controller bus stmcture in addition to two RS-232 or RS-485 
connections, all of which shall be designed for use in communication with the existing 
server. The communication architecture of the ACU shall be such that in the event that 
the primary communication channel to the server is lost, the unit shall be capable of 
automatically Switching to a secondw communication channel using one of the host 
RS-232 or RS-485 connections, and if required, shall be able to establish 
communications via dial-up modem. 

B. The ACU shall be provided with a parallel printer port, which will enable it to print 
transaction data during loss of communication with the existing server. The ACU shall 
be capable of dynamically allocating its memory between database information and 
transaction histoiy, which shall be stored if the controller has lost communication with 
the existing server. Such transaction history shall be automatically uploaded to the 
server once communication has been restore& The ACU sh@ be configwed for local 
storage of no less than 100,000 cardholders. In its maximum configuration, the ACU 
shall be capable of storing 500,000 cardholders, and its memory utilization shall be 

I such that if storing database information for 10,000 cardhold&, it shall also be capable 
of storing one million ininsactiom. 

- 

C. The ACU shall support the monitoring and control of 16 readers, with or without 
keypads. It shall also be @vided with at least 12 five-state, fully supervised and fiilly 
configurable input points, and at least 12 fully configurable auxiliary output control 
relays mounted on the main circuit board. 

D, Each controller must also be'capable of expansion, by external Remote Input Modules 
(RIMS) and/or Remote Relay Modules (RRMs), to support a combination of up to 172 , 
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Mly configurable five-state supervised input points or 156 output relays per ACU 
depending on configuration. 

E. Each ACU shall be provided with a UL Listed unintemptible power supply (UPS) 
mounted within the ACU enclosure. It shall provide sufficient battery backup to sustain 
complete operational effectiveness of all devices and equipment connected to the ACU 
including card readers Remote Reader Electronic (RRE) modules, electric locks, RIMS 
and RRMs for a minimum of four (4) hours of normal operation. 

F. Each ACU shall utilize on-board self-diagnostic LEDs, removable terminal strips and a 
pop-idpop-out circuit board. 

Each ACU in addition to its on-board LAN/WAN connection shall support RS-232 and 
multi-drop RS-485 communication topologies. Provision of external LAN terminal 
server devices that are connected through serial communications to the ACU are not 
acceptable. 

Each ACU shall support RS-485 bi-directional communication paths (dual multi-drop 
paths back to file server) with no additional hardware or firmware required. 

I. Each ACU shall be supplied with all specified options available, including an enclosure 
with a tamper switch and lock. 

J. Each ACU shall be capable of reporting the following alarm conditions to the existing 
ACAM file server: 

1. Enclosure door tamper. 

2. Primary power failure. 

3. Low battery conditions. 

4. Lost of communications. 

5. All access control violations. 

Acceptable Product: 

GE Infographics System ACU2XL/16-E-2-UL-UPS-24V, Network Intelligent 
Controller. 

2.3 RMS CARD READERPINPAD 

A. Reader shall be a single stage design to include a swipe/pass-through and the electronic 
interface to the ACU2 Controller, Each shall include a 32-character LCD display that 
allows the use of various text messages for user prompts or event notices. 
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B. LED lamps (red, yellow, green) shall visually display reader status with an internal 
audible annunciation providing response to keypad entries and door alarm conditions. 

I 

C .  The readers can be configured for card with keypad. 

D. The readers shall include four supervised alarm inputs that are user-configured for door 
contact, door release button and two general-purpose alarm points. The reader shall also 
have a solid state output that can be configured to operate the door strike. 

E. The reader shall provide two single pole double throw relays. One relay can be used for 
door unlock. The other relay can be used for remote control hctions. 

Acceptable Product: 

'GE Infographics Systems Series RMS-2 Card Reader. 

2.4 REMOTE INPUT MODULE 

A. The Remote Input Module (RIM) shall be provided to support additional input points as 
required. The RIM shall support all industry standard alarm input devices. 

B. Each RIM shall support 16 five-state supervised input points and two output relays. The 
status of each input point shall be indicated by a tri-state LED, and shall be available if 
required with an enclosure with a tamper switch through which these status LEDs can 
be viewed, and it shall be possible to append legends denoting the connection details of 
each input point on the outside of the enclosure. Each RIM shall be capable of being 
powered by the on-board UPS of an ACU or by a local 24 VDC UPS. 

C.  Each RIM shall utilize on-board self-diagnostic LEDs, industry standard terminal strips 
and a pop-idpop-out circuit board. 

D. Each RIM shall be supplied with all specified options available, including an enclosure 
with a tamper switch and lock. Quantity and location of remote input modules shall be 
as required for a physically complete and operational system. The RIM shall be 
Infographics Systems, no substitutions. 

Accmtable Product: 

GE Infographic RIM REND 1NO-RPL-E-2-RPL02, Remote Input Module. 

2.5 REMOTE RELAY MODULE (RRM) 

A, The Remote Relay Module (RRM) shall be provided to support additional output 
relays. The RRM shall utilize industry standard dry contact output relays. 
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B. Each RRM shall support eight SPST and eight DPDT output relays. Each RRM shall be 
capable of being powered by the on-board UPS of an ACU. 

C .  Each RRM shall utilize on-board self-diagnostic LEDs, and a pop-inlpop-out circuit 
board. 

D. Each RRM shall be support 2 unsupervised inputs and 16 output relays. Each enclosure 
shall be provided with a tamper switch and lock. Quantity and location of RRMs shall 
be as specified in contract documents and drawings. The RRM shall be Infographics 
Systems, no substitutions. 

Acceptable Product: 

GE Itlfographic REND 1-RPL, Remote Relay Module. 

2.6 DOOR RELEASE BUTTON 

Release button shall be mounted in stainless steel green lit outlet. It shall be SPfST 
rated for 10 amp, 24 VDC. 

Acceptable Product: 
V 

.$ecuritron No. PB2E, or approved equal, Door Release Button. 
+ I  

2.7 ' .DOOR POSITION SWITCH 

Door position switch shall be surface mount, SPDT, and accommodate wider break 
distance to minimize false alarm. Contact and magnet shall be 3.9" L x 0.6" W x 0.7" D 
to provide faster installation. 

Acceptable Product: 

Sentrol Series 1045, or approved equal, Door Position Switch. 

2.8 EMERGENCY DOOR RELEASE BUTTON 

Emergency button shall be mounted in custom made lexon cover junction box for 
emergency release. It shall be SP/DT to send "Door Release" alarm signal to ACU 
panel and locally unlock power to the electromagnetic lock. 

Acceptable Product: 

Securitron No. EEB2 or approved equal, Energy Door Release Button. 
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2.9 ELECTRICAL POWER and BACKUP 

A. Normal System Power Supply: 120 V, 60 Hz fiom lockable disconnect device. System 
components shall be supplied with power through the ACU battery back-up and field 
located power supplies. Refer to the Contract Drawings for ACU and field power 
supply locations. 

B. Power Source Transfer: When normal power is interrupted, system is automatically 
switched t o  back-up supply without degradation of critical -system function or loss of 
signals or status data. 

C .  Field Power Supplies: Provide power supplies for supply of power to the electrical door 
hardware at locations detailed on the Contract Drawings. Power supplies shall be as 
recommended by the equipment manufacturer for devices being powered from supply. 
Power supplies shall provide four (4) hours of battery backup under fidl load of devices 
supported. Submit battery back-up calculations for each power supply to the Engineer 
for approval. 

2.10 CONDUCTORS 

A. Wire and cabling shall be as recommended by the manufacturer and all wire and 
cabling shall be installed in an enclosed conduit and raceway system. 

B. After installation and before termination, all wiring and cabling shall be checked and 
tested to insure there are no grounds, opens or shorts on any conductors or shields. 

.C. Visually inspect wire for faulty insulation prior to installation. Protect cable ends at all 
times with acceptable end caps except during termination. 

END OF SECTION 16724 
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SECTION 16740 - PUBLIC ADDRESS SYSTEM 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

The existing Public Address System is manufactured by Innovated Electronics Designs, 
Inc.; therefore, Announcement Control System, Ambient Analysis System, Testing and 
Monitoring System shall be exclusively by Innovated Electronics Design, Inc., only. All 
other substituted products shall be submitted and approved by MAA with input from 
WPS. There will be "No Exceptions Allowed." 

2.2 ANNOUNCEMENT CONTROL SYSTEM (ACS) 

A. Main Frame and Expansion Cards (ACS) 

1. Main Frame 

Mainframe shall consist of a modular mainframe with 16 ACS plug in cards 
without disconnecting system wiring. Mainframe provides digital interface and 
DC power connection to ACS plug in cards. 

2. Microphone Interface Card 

Microphone interface card addresses and decodes 8 microphone stations for 
microprocessor 1 CPU card. Microphone interface card buffers, isolates and routes 
audio signals through solid state switches to internal audio buses. Microphone 
interface card directs the audio signal from microphone stations to appropriate 
internal audio busses per ACS software configuration. 

3. Central Processing Unit 

CPU manages the all functions of ACS without need of external PC. CPU 
controls audio routing, relays, play back, and microphone stations. CPU also 
cornmutates with ACS PC. 

4. Zone Output Card 

Zone output card distributes the audio from the internal audio busses to the 
system zones per ACS software configuration. Zone output card allows software 
to select any signal from any one of the 8 internal audio busses to direct to any 
bus or zone output at any time. Zone output cards have two modes for background 
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music. One mode uses background music bus and send same signal to all zone 
outputs and other modes allows individual background music to each zone. 

Relay Card 

Relay card activates relay for zone when it detects audio signal per ACS software 
configuration. 

6. Hard Drive Card 

Hard drive cards stores non-volatile programs, operating system data, control 
program, configuration files and permanent messages. Watchdog timer of hard 
drive card can refresh pulse to CPU and resets Announcement control system. 
Manual switch of hard drive card can reset announcement control system. 

Digital Record/ Playback Card 

Digital Record/ Playback card can play 8-recorded messages on 8 different audio 
channels simultaneously. Audio signals are digitized and store in DRAM. When 
messages are stored permanently, it transmits to hard drive card. 

8. Rack Mounted Computer System 

Rack mounted computer system consists of PC, monitor, keyboard and mouse 
drawer. 

9. Power supply 

Power supply provides 110 Watts, + 5 V DC output voltage with +/- 10 % output 
adjustment. Power supply has 25 A, 32 V (auto hse) overload protection for + 5 
VDC output circuits. Micro controller of power supplies allows main processor 
to switch the supply on and off by relay. 

10. Power supply 

Power supply provides 200 Watts, +I- 15 V DC output voltages with +/- 5 % 
output adjustment. Power supply has 10 a, 2 AG overload protection for +I- 15 
VDC output circuits. 

Micro controller of power supplies allows main processor to switch the supply on 
and off by relay Power supply also allows the voltage adjustment by 
microprocessor. 
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Acceptable Products: 

IED 500 M Main Frame 
IED 500 C Microphone Interface Card 
IED 500 CPU Central Processing Unit 
ZED 500 D Zone Output Card 
IED 500 DR Relay Card 
IED 500 P Hard Drive Card 
IED 500 R Digital Record1 Playback Card 
IED 590 R Rack Mounted Computer System 
IED 405 L Power supply 
IED 4 15 L Power supply 

A. B. Microphone Stations 

1. Limited Function Page 4 Button Stations - Limited function page stations shall 
have 4 zone group select buttons and readyhusy LEDs. Mounting configurations 
shall be horizontal or vertical orientation, flush or surface mount, desktop, or 
locking door enclosure. Microphone shall be handheld HFM-H series. 

Acceptable Products: 

IED 500 series microphone station with hardware 

2. 2. Full Function Page 12 Button Stations - Full function page stations shall 
have a 12-button keypad for data entry, an LCD digital display and readyhusy 
LEDs. Mounting configurations shall be horizontal or vertical orientation, flush or 
surface mount, desktop, rack mount (with or without powered speaker), or 
locking door enclosure. Microphone options shall be handheld handset. 

Acceptable Products: 

IED 508 series microphone station with hardware 

2.3 AMBIENT ANALYSIS SYSTEM (AAS) 

A. Main Frame 

1. Mainframe shall consist of a modular mainframe that holds 1 1 AAS plug in cards. 
Mainframe provides remote sensor interface and DC power connection to AAS 
plug in cards. 

Central Processing Unit 
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CPU compares channel signals with sensor signal per AAS software and sends 
signals to each channel digital attenuator. 

3. Power supply 

Power supply provides 130 Watts, +3 1 VDC, +/- 15 V DC output voltage with 
+I- 10 % output adjustment. Micro controller of power supplies allows main 
processor to switch the supply on and off by relay. 

4. Attenuator Card 

Each Attenuator card channel controls the signal level of the program audio. 

Remote Sensor 

Sensors samples audio signal and sends to attenuation card to compare signal 
with channel signal by CPU. 

Acceptable Products: 

IED 540 M Main Frame 
IED 540 CPU Central Processing Unit 
IED 540P Power supply 
IED 540 I Attenuator Card 
IED 540 AC Attenuator Card 
IED 540 IAC Attenuator Card 
IED 540 S Remote Sensor 

AUTOMATIC TEST AND MONITOR SYSTEM (ATMS): 

A. ATMS Mainframe: The existing ATMS mainframe has spare points available for 
connection of points as indicated in the block diagram to the existing system. 

1 The Contractor shall interface the additional equipment required into the existing 
Automatic Test and Monitor System. Programming shall follow the current 
methodology and also be completed by the Contractor. 

2. Contractor shall provide equipment, as shown on contract documents, including 
interface cables as required. 

Acceptable Products: 

IED 596MLlH Audio MonitorlTest Switch Mainfi-ame 
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B. Power Amplifiers 

1. The power amplifiers shall be of a modular design using a slide in amplifier card 
installed in an existing mainfi-ame. Each mainframe shall accommodate eight (8) 
amplifier cards. Card shall be 100-Watt dual-channel amplifier or 200-Watt 
single channel amplifier. 

2. The amplifiers shall be of a high efficiency design to provide for long term 
operating efficiency. Minimum efficiency shall be 79 percent at full rated power. 

Acceptable Products: 

Dual 100 Watt 70-Volt Amplifier Cards: IED 6272L/ Single 200 Watt-70Volt 
Amplifiers w IED 6000 Series Frame and IED 596GS modules. 

B. C. Equalization: The equalization system shall be modular and provide for up to 
twenty-two (22) processor-controlled four channel equalizers, a central processing unit 
(CPU), and available redundant power supplies. 

1. Equalizers shall have nine (9) parametric or configurable bands. 

2. Contractor shall provide interface cabling and software as required to interface 
this system with the existing ACS and Ethernet netivork. 

Acceptable Products: 

Four Channel Equalizer: IED 8044DSP Digital Signal Processing Card Main 
Frame IED 8001MF7 IED 8001 CPU, IED 8 102PS 

C. D. Fiber Optic Interface: 

1, Ethernet Network Interface shall be a 101100 baseT Ethernet switch with a 
minimum of 6 ports. Cat #IED 903 

2. The fiber optic transmission system shall be a network-based system capable of 
transmitting and receiving both data and professional audio signals over 
multimode fiber optic cabling. The system shall be 19" EIAITIA standard rack 
mountable and shall have the following system features: 

a. Dynamically controlled routing and switching. 
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b. Scalable network 
Acceptable Products: 

BEC Technologies - OMNInet Series or equal Fiber Optic Transmission 
System. 

3. System Rack Chassis: The system rack chassis shall have the following 
specifications. 

a. Redundant power supplies. 

b. 21 Slot back plane for hot swappable modules. 
Acceptable Products: 
BEC Technologies OCHSYS or equal rack. 

4. Network Interface Module: The network interface module shall have the 
following specifications. 

a. 147.456MBh effective rate 

b . Redundant network operation 

c. Hot swappable 

d. Non volatile memory for storage of system information 

e. Automatic detection and reporting of system level problems 

f. System power and data accuracy indicators 

g. Integrated network management system 
Acceptable Products: 

BEC Technologies FClO 1 or equal Network Interface Module. 

5 .  Two Channel Slow Scan Data Input/Output (110) Module: The I/O module shall 
have the following specifications. 

a. Individual channel allocation 

b. Two channels per card 

c. 110 software configurable to RS232, RS422, and RS485 

d. Normal and fast transfer modes 

e. 84 sub-nets per fiber optic strand - 672 on fully loaded network 
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f. Hot swappable 
Acceptable Product: 

BEC Technologies SSD002 or equal Scan Module 

6. 24 Bit Professional Audio Input Module: The audio input module shall have the 
following specifications. 

a. Four channel audio inputs 

b. Hot swappable 

c. Burr Brown INA103 low noise analog fiont end 

d. Phantom switching of individual mic preamps, 0 to +6OdB gain control 

e. Dynamic Range: 1 16dB typical 

f. Frequency Response: lOHz - 22 IsHz +I- . 1dB 

g. THD+N: 0.0002% typical 

h. Crosstalk: < 120dB 

i. Sample Rate: 48 kHz Fixed 

j. Oversampling: 64x 

k. Group Propagation Delay: 1.23mS 

1. Signal Indicators: Green = Signal Present > -60dB Reference FS 

Amber = Signal > -24dB Reference FS 

Red = Clip 

Acceptable Product: 
BEC Technologies ADA424 or equal audio input module. 

7. 24 Bit Professional Audio Output Module: The audio output module shall have 
the following specifications. 

a. Four channel audio outputs 

b. Hot swappable 

c. Dynamic Range: 116dB typical 
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d. Frequency Response: 10Hz - 22 kHz +I- . 1dB 

e. THD+N: 0.0002% typical 

f. Crosstalk: <108dB 

g. Sample Rate: 48 kHz Fixed 

h. Oversampling: 64x 

i. Output Drive: > 50ohm Active Balance Line 

j. Signal Indicators: Green = Signal Present > -60dB Reference FS 

Amber = Signal > -24dB Reference FS 

Red = Clip 

Acceptable Product: 
BEC Technologies DAA424 or equal Audio Output Module 

8. Universal AC Input Power Supply Module: The power supply module shall have 
the following specifications. 

a. Hot swappable 

b. Redundant Operation 

c. 90 - 264 VAC Input 

d. 47 - 440 Hz Input Frequency 

e. Output Power: 200 Watts Continuous, 220 Watts Peak 

f. Output Voltages: +5 Volts Digital Supply 

+12 Volts Analog Positive Supply 

-1 2 Volts Analog Negative Supply 

+48 Volts Phantom Power Supply 

g. Input Surge Current: 25 Amps maximum, Cold Start 

h. Operating Temperature: 0 - 50 degrees C 
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i. Approvals: UL, Ulc recognized and TUC Approved 

Acceptable Product: 
BEC Technologies PSAO 1 or equal Power Supply Module 

D. E. Equipment Cabinet: 

1. Equipment Cabinet shall be 83 118" high, 24 114" wide, 32 112" deep and have 
mounting rail spacing to support mounting of standard 19" EIA equipment. 

2. Equipment Cabinet shall be provided with front vented and rear solid locking 
doors. 

3. 3. Equipment Cabinet shall include copper grounding buss bar system. 

4. Equipment cabinet shall be void of open spaces on the front the cabinet. Provide 
blank panels, vent panels and cabinet top panels as required for full cabinet build 
out. 

Acceptable Products: 
Middle Atlantic WRK Series or equal equipment cabinet. 

E. F. Terminal Cabinet 

Terminal Cabinets provided for the termination of system cables shall have minimum 
dimensions of 24"W X 36" H x 4" deep. Equipment enclosures shall be provided with 
locking doors (keyed as directed by BWI technical staff) and backboard for termination 
fabrication and cable routing. 

Acceptable Products: 
Hoffman ~ y p e  1 Enclosure Series or equal Terminal Cabinet. 

G. Type 1 Loudspeaker Assembly: 4-inch, flush -mounted speaker assembly in 
acoustic tile or bulkhead with grille, enclosure, mounting hardware and transformer. 

1. Sensitivity shall be at least 88 dB average (1 Watt/l Meter) 

2. Frequency Response: 75 to 20 kHz 

3. Transformer shall have 70 Volt primary and multiple taps and an 8-ohm 
secondary. 
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4. Transformer shall mount integrally to the loudspeaker. 

5. Grille shall be a low profile. 

6. Power handling: 25 Watts 
Acceptable Products: 

Atlas FAP42T or equal Type 1 speaker Assembly 

H. Type 2 Loudspeaker Assembly: Assembly shall be a multiple driver speaker cabinet, 
mounted on corrugated ceilings, with grille, backbox and all mounting accessories. 

1. Sensitivity shall be at least 94 dB SPL (1 Watt at 1 meter). 

2, Frequencies Response: 62 to 20 kHz. 

3. Power Handling: 500W continuous. 

4. Transformer shall mount integrally to the loudspeaker. 

5 .  Grille shall be a low profile, with finish to match surface to which it is mounted. 
Prior to ordering the grille the Contractor shall submit colorlfinish for 
architectural approval. 

Acceptable Products: 

EAW CP499 and support system or equal Type 2 speaker assembly. 

G. I. Type 3 Loudspeaker Assembly: Assembly shall be dual 4" drivers and 1" dome 
tweeter, in surface mounted enclosure, mounting hardware and transformer. 

1. Sensitivity shall be at least 85 dB Peak (1WaWlMeter) 

2. Frequency Response: 120 to 20 kHz 

3. Transformer shall have 70 Volt primary and multiple taps. 

4. Transformer shall mount integrally to the loudspeaker. 

5. Grille shall be a round profile, with finish to match surrounding surface. 

6. Power handling: 90 Watts 

Acceptable Products: 

TOA H-1 or equal speaker assembly. 
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J. Type 4 Loudspeaker Assembly: Assembly includes 8" woofer and 1" exit coil 
compression driver on a 90x60 Constant Directivity horn, mounting hardware and 
transformer. System shall attach to structure as required. 

7. 1. Sensitivity shall be at least 95 dB Peak (1 WattIlMeter) 

8. 2. Frequency Response: 89 to 18 kHz 

3. Transformer shall have 70 Volt primary and multiple taps. 

4. Transformer shall mount integrally to the loudspeaker. 

5 .  Cabinet shall be finished to match surrounding surface. 

6. CD horn shall be able to rotate in 90degree increments. 

7. CD horn shall have optional 120x60 degree pattern available to fix cabinet. 

8. Custom mounting hardware. 

9. Powerhandling: 300Watts 

Acceptable Products: 

EAW MK8 196T or equal speaker assembly. 

K. Type 5 Loudspeaker Assembly: Assembly includes weather resistant 2 way speaker 
with asymmetrical coverage. 

'10. 1. Sensitivity shall be at least 95 dB Peak (lWatt/lMeter) 

11. 2. Frequency Response: 100 to 15 kHz 

12. 3. Transformer shall have 70 Volt primary and multiple taps. 

13. 4. Speaker pattern shall be 70 - 120 degrees horizontal by 75 degrees vertical. 

14. 5. System shall have 2 - 8" low frequency drivers. 

1 5. 6. System shall have 1 - 1 " titanium driver for High frequencies. 

16. 7. Cabinet shall be hand laminated fiberglass with gray gel coat and black 
powder coated grille. 

17. 8. Custom mounting hardware. 
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18. 9. Power handling: 200 Watts 

Acceptable Products: 

Community WET2V8 or equal Type 6 speaker assembly. 

L. Type 6 Loudspeaker Assembly: Flush mount acoustical ceiling speaker assembly shall 
include flush mount Backcan, 8" speaker with baffle and support hardware. 

19. 1. Sensitivity shall be at least 95 dB (1WattIlMeter) 

20. 2. Frequency Response: 100 to 16 kHz 

21. 3.  Transformer shall have 70 Volt primary and multiple taps. 

22. 4. Speaker pattern shall be 90 degrees conical. 

23. 5. System shall have 10 ounce magnet dual cone speaker. 

24. 6. Backcan shall be a flush mount enclosure with %' and 34' knockouts. 

25. 7. Power handling: 15 Watts 

Acceptable Products: 
Atlas SD72W or equal speaker baffle assembly 

Atlas EZ 96-8 or equal backcadsupports 

H. M. Type 7 Loudspeaker Assembly: Assembly includes surface mount re-entrant 
horn. 

1. Sensitivity shall be at least 105 dB (300-3000Hz. Band limited) 

2. Frequency Response: 280 to 8 kHz 

3. Transformer shall have 70 Volt primary and multiple taps. 

4. Speaker pattern shall be 100 degrees by 60 degrees. 

5. System shall have a compression driver. 

6. Enclosure shall be a weather resistant surface mount horn assembly with 
weatherproof cable. 
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7. Power handling: 60 Watts 

Acceptable Products: 
Electrovoice Cobraflex I11 horn with 1829BT Convertible Driver or equal. 

N. Type 8 Loudspeaker Assembly: Flush mount speaker assembly for gypsum 
ceiling shall include a 12" coaxial speaker with backcan, baffle and support hardware 

1. Sensitivity shall be at least 99 dB (lWatt/lMeter) 

2. Frequency Response: 58 to 15 kHz 

3.  Transformer shall have 70 Volt primary and multiple taps. 

4. Speaker pattern shall be 90 degrees conical. 

5 .  System shall have 12" low frequency driver. 

6. System shall have 1 - 1" titanium compression driver for High frequencies. 

7. Backcan shall be a flush mount square enclosure with %' and %' knockouts with 4 
cubic feet of volume minimum. 

8. Powerhandling: 250Watts 

Acceptable Products: 
Atlas 12CXT60 or equal speaker 
Atlas Q4712 or equal backcan 

Atlas 164- 12A or equal baffle 

0. Type 9 Loudspeaker Assembly: Assembly includes weather resistant surface 
mount speaker system for working side of aircraft general paging coverage. 

1. Sensitivity shall.be at least 98 dB (100-16,000Hz.) 

2. Frequency Response: 90 to 16 kHz * 5dB. 

3. Transformer shall have 70 Volt primary and multiple taps. 

4. Speaker pattern shall be 90 degrees horizontal by 40 degrees vertical, 

5. System shall have 12" low frequency driver. 

6. System shall have 1 - Kaladex driver for High frequencies. 
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7. Enclosure shall be finished in roto-molded gray polyethylene supplied with heavy 
duty bracket. 

8. Power handling: 60 Watts 

Acceptable Products: 

Community R.5-94T or equal speaker assembly 

K. P. System Wiring 

1. Unless otherwise required, Contractor shall use the following cables, or approved 
equals: 

2. Microphone and line-level audio cable in conduit or cable tray: 

a. Nominal Capacitance of 35 pF/ft 

b. Nominal Outside dimension of 0.1 18 inch 

c. 100% shield with Z- Fold shielding 

Acceptable Products: 
Belden 8276 1 or equal audio cable 

3, Microphone and line-level audio cable for internal cabinet wiring: 

a. Nominal capacitance of 24 pF/ft 

b. Nominal outside dimension of 0.175 inch. 

c. 100% shield with Z-Fold 

Acceptable Products: 
Belden 876 1 or equal audio cable. 

4. Loudspeaker signal lines shall be sized to allow no greater than 5 percent loss 
from source to first speaker. Lines shall be twisted pair, Plenum jacketed with no 
shield. 

a. Minimum conductor strand count: 19 
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b. UM type CMR or CL3R 

Acceptable Products: 

Belden 6000UE series or equal. 

L. Q. Audio Termination System 

1.  Provide wall mount termination located in terminal cabinet to connect incoming 
field microphone station lines. 

2. Termination system shall provide: 

a. Compression terminal blocks certified for stranded and solid wire. 

b. Rigid mount terminals which can be replaced if damaged 

c.  Designation strips for contractor to provide label information on. 

3. Provide as many units-as necessary. 

Acceptable Products: 

Electrovert K11620PA or equal. 

R. Speaker Terminal Strips 

1. Provide speaker terminal strips to terminate incoming speaker field circuits to 
amplification equipment in terminal cabinets. 

2. Provide track system with end stops and terminal blocks with screws for 
terminations. 

Acceptable Products: 

MP Flexi-Block System or equal, 

END OF SECTION 16740 
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SECTION 16782 - CLOSED-CIRCUIT TELEVISION (CCTV) SYSTEM 

PART 2 - PRODUCTS 

A. The existing Closed Circuit Television System is manufhctured by Philips 
Communication; therefore, Matrix Switches, digital recorders, camera, and power 
supplied shall be exclusively by Philips Communication only. All other products 
required for system integration shall be submitted and approved by MAA with input 
fiom ADT. There will be "No Exceptions Allowed." 

2.2 GENERAL 

A, provide ccw syste&, of types, sizes, capacities and electrical characteristics indicated 
below, consisting of CCTV cameras, LCD monitors, video matrix switcher, keyboard 
controllers, signal equipment, camera enclosures, power supplies, and other components 
as required for complete installation. Except as otherwise indicated, provide 
manufacturer's standard CCTV systbm componenb as indicated by published product 
itlfomtion, designed and constructed as recommended by manufacturer. 

2.3 SATELLITE MATRIX SWITCHER 

A. The Matrix System shall integrate the specified CCD cameras and peripheral products 
into a comprehensive extension of the existing MAA CCTV system. A built-in cable 
compensation circuit on every input chamel shall provide high quality picture and 
control. The system's extensive program capability shd include versatile camera 
sequences, alarm mode, time/date event scheduling, password protection, operator's 
access level, priority and system partitioning, providing outstanding flexi'bility. 

B. A keyboard controller shall be used for setup, camera control and video routing. The 
keyboard controller unit's 2-line character LCD display and function keys shall provide 
direct menu access to cameras. 

C. The system shall have 80 inputs and 4 outputs as bwe configuration; by adding 16- 
chamel video input modules, andlor Cchannel video output modules the system can be 
expanded to accommodate up to 256 cameras, 64 monitors and 32 keyboard controllers. 

D.' The system shall have the ability to integrate external devices such as computers, 
printers and alarm input devices. The built-in RS-232C port shall permit up and 
downloading of the system data for back-up and restore purposes with a PC. The system 
can be controlled and programmed through the RS-232C port, if a printer is conneoted, 
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the system set-up data can be printed and verified. The built-in diagnostic program shall 
help to identify a malfunction speedily for system maintenance and repair. The power 
source shall be 120VAC, 60Hz. The system shall be UL listed. 

E. The system shall have a data connection via a fiber optic multiplexer specified elsewhere 
within this specification for communications with the existing matrix switcher. The 
Contractor shall be responsible for all required new and existGg system programming 
for a hctionally complete and operational system. 
Acceptable Products: 
Philips Model LTC 8800 System Matrix Switcher. 

The Matrix shall be manufactured by Philips Model LTC 8800 System, no substitutions. 
The following parts, in quantities as required, shall be includeci in Matrix Switcher: 
Philips LTC 880 1/60 CCTV switching bay, CPU and power supply. 
Philips LTC 882 1/00 Video input module, 16-video inputs per card. 
Philips LTC 8834100 Video output module, 4-video outputs per card. 
Philips KBD Universal Universal Digital Keyboard Controller. 

2.4 DIGITAL VIDEO RECORDER 

A. General: The digital video recorder (DVR) shall have the following general 
specifications: 

1. Video Inputs - 16 

2. Sofhvare - Windows 2000 

B. The DVR shall provide full screen or selectable multi-screen displays of 2x2 (quad), 
3x3, and 4x4 formats. 

C. The recorder shall be capable of sequencing the 16 camera inputs as four quad displays. 

D. The dateftime, recorder name, and camera name shall be stored with each image 
recorded. 

E. The recorder shall provide 16 video inputs with independently configurable fiame rate 
settings (ips). 

F. The recorder shall provide 16 video inputs with independently configurable Erame rate 
settings (ips). Each recorder input for this project shall be configured for 3.75 ips. 
Recorded digital video shall be stored for a period of 30 days for all inputs. 

G. The digital recorder shall be capable of recording at the following images per second 
(ips) rates: 
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1. Up to 120 ips (1 to 4 cameras) or up to 80 ips (5 to 16 ,cameras) with one 
compression card installed. 

2. Up to 240 ips (1 to 8 cameras) or up to 160 ips (9 to 16 cameras) with two 
compression cards installed. 

H. The recorder shall use temporal compression based on proprietary MJPEG and H.263 
technology. 

I. Image integrity shall be maintained using proprietary codec, time/date stamp, watermark 
authentication. 

J. The recorder shall be capable of providing simultaneous recording and playback. 

K. The reorder shall provide five independently ~ o ~ g u r a b l e  motion detection zones per 
camera. 

L. The recorder shall provide a hc t ion  to bookmark a specific time and date of a video file 
for easy retrieval at a later date. 

M. The recorder shall provide pre and post alarm recording. 

N. The recorder shall provide both local and remote pan/tilt/zoom control. 

--  -- 0. The system shall provide the following minimum TV Lines of Resolution (TVL) as 
related to the digital memory resolution: 

P. The recorder shall include the following: 

1. CDRW unit. 

2. SCSI-2 interface connection to allow video archiving to a disk array. 

4. Inputs for sixteen (16) programmable, N/O, N/C dry alarm contacts. 

5.  Sixteen (1 6) programmable output relays. 

6.  480 Gigabyte hard drive for storage of digital video. 

Q. The recorder shall provide the capability to load a bitmap image of a facility, then drag 
and drop camera and alarm icons to create an overview of the installation thereby 
allowing an operator to click on the camera icons to view video fkom the selected 
camera. 
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R. The recorder shall be capable of recording single channel audio. 

S. The recorder shall include remote viewer Graphical User Interface (GUI) software to 
allow simultaneous access via Ethernet to live and recorded video, This software shall 
also provide system configuration and padtilt control supporting up to sixteen (16) 
recorders. The Contractor shall conf3gure this software and program the GUI for 
connection to an Ethernet system provided by others. Contractor work shall include 
physical connection of the recorders to the Ethernet switch and configuration of the 
software on a computer workstation provided by others. 

T. The recorder shall have remote administrator configuration capability. 

U. The recorder shall provide a POS database interface that allows search parameters for 
time, date, camera, merchandise, and cash amount of sale. 

V. Electrical Specifications: 

1. Video Input: 1Vp-p, cornposit!: video, 75 ohms, 

2. Video Output: 1Vp-p,comgosite video 75 ohms. 

3. Power supply: Switch selectable between 1 10 VAC, 60Hz and 220 VAC, SOHz. 4. 
Audio: 1-channel (line in or mic. in, line out). 

4. Connectors: 

a. Video input: 16 BNC, non-looping 

b. Video output: RCA (BNC converter supplied. 

c. SCSI-2 HD-50 interface to disk array 

d. ' W 5  101100 Mb base-T Ethernet connection. 

e. Audio: 118-inch mini phone jack. 
Acceptable Product: 
Philips Model'DR16248 Digital Video Recorder. 

2.5 QUAD ~ E O  PROCESSOR 

A. The quad video processor shall permit viewing of 4 cameras on a single LCD display. 

B. The unit shall offer 111 time quad display and full screen display of video images. 

C. The unit shall have 720 x 484 pixel resolution and 525 lines resolution. 
D. The rear panel shall feature 4 loop through Auto Terminated BNC video inputs, 4 alarm 
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input connections, one BNC monitor output, one BNC record output, and a RS-232 
remote callup 15-pin D input. 

E. The unit shall be rack-mountable. The power source shall be 120VAC, 6OHz, and shall 
be UL listed. 
Acceptable Product: 
Philips Model LTC 22377/60, Quad Video Processor. 

2.6 CLOSED-CIRCUIT TELEVISION CAMERAS 

A. General: Provide CCTV color cameras, associated accessories and wiring for MAA 
surveillance. Cameras shall be connected to the existing MAA matrix switcher via fiber 
optic multiplexers installed under this project. 

B. Fixed Color Cameras: Provide 113 inch format cameras using solid state, interline 
transfer, charge coupled device (CCD) image sensors. Cameras shall produce standard 
EIA video signals with composite output level of 1.0 v p-p and 75 ohms impedance. 
Output connectors shall be BNC types. All cameras shall feature no geometric distortion, 
immunity to electrical and magnetic fields. All cameras shall be ptovided as standard 
resolution for color as specified herein and indicated on plans. 

1. Standard resolution for color cameras shall have the following features. 

a. The minimum scene illumination to obtain "usable video " shall be 2 lux at F 
1.4 (0.2 foot-candle) based on scene illumination, 75 % reflectance factor, 
automatic gain control (AGC). 

b. Signal to noise ratio shall be 50 dB, minimum with AGC off. 

c. The camera shall incorporate back light compensation (BLC), aperture 
correction and auto tracing white balance (ATW). 

d. The camera shall conform with 544 and 1409 and radiation standards of 
FCC class B. Input power shall be 24 volt AC, 60 Hz. 

e. The camera shall accept C and CS mount lenses and shall be capable of 
hctioning over a temperature range of -20" - 32" F. External dimensions of 
camera shall not exceed 2.65 inches wide x 2.56 inches x 4.8 1 inches length 
and weight shall not exceed 2 pounds. The housing shall be weatherproof 
metal case with top heater, blower and bottom mounting provision. 
Acceptable Product: 
Philips Model LTC 0450121, Cameras. 
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Integrated high-speed dome color padtiltlzoom camera: Cameras shall be provided 
complete with all back boxes, mounting adapters, and hardware required to install 
camera in location shown on the Contract Drawings. 

1. Integrated dome pan/tilt/zoom camera shall be suitable for in-ceiling mount, 
pendant mount, or wall mount as required for the camera location and meet the 
following specifications: 

a. 99 Presets 

b. 0.5" preset accuracy 

c. Proportional Pan and Tilt 

d. Privacy Masking 

e. Guard Tow 

f. Image sedsor: 

1) Sensor shall incorporate integral infrared cutoff filter. 

2) Image sensor shall be a color 114-inch interline transfer CCD. 

3) Sensor shall be free of blemishes as defined by EIA-330, and shall not 
have dead pixels. 

4) Sensor shall have at least 768 horizontal pixels and 494 vertical pixels. 

2. Resolution: Camera shall have at least 470 lines of horizontal resolution. 
Resolution shall not vary over the life of the camera. 

3. Signal-to-noise ratio: At least 50 dB unweighted with no gain. 

4. Sensitivity: 

a. Slow shutter off 0.025 fcl0.25 lux. 

b. Slow shutter on: 0.0016 fc10.016 lux. 

5.  Automatic Circuits: The camera shall have: 

a. Automatic white clip. 

b. Automatic white balance. 

c. Automatic gain control. 
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d. Electronic light control (electronic shutter speed). 

e. Auto-iris drive. 

6. Lens: 

a. Lens shall be equipped with an auto-iris mechanism. 

b. Lens shall be an 18 times optical (4,lmm - 73.8mm) and 12 times digital 
zoom with an aperture range of f71.4 to fl3.0. 

7. Dome padtilt drive: 

a. Shall be supplied as part of the integrated assembly. 

b. Dome shall have continuous 360" pan capability, 

c. Pan speed rate shall be variable from 0.1-120" per second (manual 
operation). 

d. Shall have variable-rate, proportional pan and tilt speed that shall decrease 
the pan and tilt speed in proportion to the zoom focal length. 

, ,- e. Presets position speed rate shall be 360" per second, +I- 0.50" accuracy. 

f. Dome bubble shall be smoked gray color or clear as-approved by the 
Engineer. 

g. Dome drive shall have auto flip functionality and have quick disconnect for 
mechanical and electrical connections. 

h. Domes for outdoor use shall be rated as follows: 

2) Humidity: 0% to 90% relative, non-condensing. 

3) Operating Temperature Range: -40°F to +122OF 

8. Mount shall be furnished complete with all interface cards, receiverldrivers, 
translator cards, cables and appurtenances so they are fblly functional and 
compatible with the existing switcher and padtilt control system. 

9. Contractor shall consult with the Engineer on color of pendants and exposed 
hardware and submit samples to the Engineer for approval. 
Acceptable Product: 
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Philips G3 Autodome Bu ENV Euvito Dome Series. 

D. Vari-focal lenses: Provide 113-inch format auto iris vari-focal lens with the following 
operational features. 

1. Focal length: 2.8 -6 mm, 3.5 - 8 mm, and 5 - 50 mm. As required for each specific 
camera location. 

2. Iris Range - F1.2 - close 

3. Focus Range: 1 foot to f i t y  

4. Weight: .I8 1bs 

5. Lens mount: CS 

6. Angle of view: Wide 88.7" x 69.2" 
Tele 44.2" x 34.0" 

7. Iris Type: Automatic 
Acceptable Product: 
Philips Models LTC-33 64/20, LTC-3 3 64/3 1, and LTC-33 74/20 lenses, no 
substitutions. 

E. Indoor Housing for Fixed Camera: Provide indoor housing for fixed or suspended 
ceilings with following features. 

1. Maximum camera1 lens size: 8" L x 4" W x 4" H. 

2. Dome: .13-inch thick polycarbonate. 

3. Mounting: suspended ceiling mount. 
AcceDtable Produe: 
PhiQps Model LTC 9370/00, Camera. 

F. Camera Power Supply: Provide 120124 VAC, 60 HZ camera power supply with the 
following characteristics: 

1. Camera outputs: 4, 8, and 16. 

2. Voltage input: 120 VAC, 60 Hz. 

3. Voltage outputs: 24 VAC. 

4. Current Output: Maximum current available for each terminal pair is 1.85 AC. 

5.  Controls and indicators Power LED and on/off switch inside cabinet. 
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6. Connectors: Screw terminals. 

7. Constructionlfinish: Beige metal case. 

8. Dimensions: approximately 1 1.25 " W x 3.5 " D x 1 1.25. 
Acceptable Product: 
Philips Model LTC 540x160 Series, Power Supply where X equals the number of 
outputs as required per number of cameras fed." 

2.7 9-INCH COLOR MONITOR 

A. The 9-inch color monitor shall be mounted in a 19-inch vertical cabinet located within 
the MDF Room A206. 
Acceptable Product: C 

Philips Model LTC 28 10190, Pinch color monitor. 

2.8 42-INCH LDC MONITOR 

A. General: 

1. Video displays shall be provisioned with UL, CE or ETL labeling indicating 
compliance with recognized standards. 

2. Suitable manufacturers of LCD video screens include: Eternal Graphics, NEC, 
Philips, or approved equal. 

B . Display Characteristics: 

1. Minimum Active Area: 4 1 -4" for 42-inch units. 

2. Aspect ratio: 16:9.6' 

3. Resolution: WVGA (1280 x 768) 

4. Horizontal Viewing Angle: 170" 

5. Vertical Viewing Angle: 170" 

6. Brightness: 450 cd/m2 

7. Color Range: 16.7 Million colors 

8. Contrast Ratio: 600: 1 
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C.  Physical Parameters & Special Features: 

1. Unit Dimensions (WxHxD): 36.5"x23.2"~3.95" 

2. Backlight Half-Life: 50,000 Hours 

3. Power Consumption: 1 10-120VACl50-60Hz, 240 Watt 

4. Unit weight: 53 Ibs. 
( 

5. Ambient TemperatureIHumidity: warranted operational range -t- 32°F to f95O F and 
20 to 80% relative humidity (non-condensing) 

D. Signal & Control Features for Video Displays 

1. RS-232 Video Display Remote Control 

2. Mia-Red Remote Control 

3. Video Signal Input: 

a) Data: VGA (640x480), WXGA (1280x768), DVI-I 

b) Video: Composite Video (NTSC, PAL, SECAM), S-Video (NTSC, PAL) 

2.9 ' DIGITAL FIBER OPTIC VIDEO MULTIPLEXER AND DATA TRANSCEIVER 

A. Provide digital fiber optic videoldata multiplexers as required. Multiplexer shall allow 
trammission of 4 channels of high resolution, real-time color video, as well as bi- 
directional data simultaneously on one optical fiber. The unit shall employ 8-bit digital 
encoding for transmission of these signals. The multiplexer shall consist of a video 
tra~smitterldata transceiver, and a video receiverldata transceiver. The multiplexer shall 
allow bi-directional trammission of Manchester &coding, Bi-Phase, RS-232, RS-422 or 
RS-485 (2 or 4 wire) data protocols. No in-field electrical or optical adjustments or in- 
line attenuators shall be required. All units shall be available in both rack mount and 
surface mount vemions. The units shall have solid-state limitem on all power lines, 
which shall provide for automatic reset. All rack mount units shall have an internal DC 
power supply. A short circuit in one unit shall not affect operation of other units 
powered from the common power supply. The rack mount units shall be hot swappable 
with no risk of damage to other units or rack during replacement. The unit shall be UL 
listed. Operating temperature shall be -40°C to +74OC for all units, 
Accmtable Products: 
IFS model VT7420DRDT-R.3. The video trwmitterldata transceiver rack mount rack 
mount. 
IFS model VR7420DRDT-R3. The video receiver/data transceiver rack mount. 
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B. 19" Rack Mount Panel -Provide IFS R3 card cages, no substitutions with the following 
characteristics: 

1. Input Voltage: 1 15 VAC (line cord) 

2. Power supply (to plug-ins): 20 VAC @ 2.8A 

3. # SlotsISpacing: 14 slots available, with internal power supply. 

4. Size (In.) (W x H x D): 19.0 x 5.2 x 7 

5. , Fusing: 1A slow blow (Rack Power supply) (Plug-in modules individually fused) 

2.10 ETHERNET SWITCH 

A. The Contractor shall provide Ethernet switches to support the transmission of digital 
video between the remote DVRs and the existing DVR workstation as specified herein 
and detailed on the contract drawings. This includes provision of the proper quantities of 
media ports. The Ethernet switches shall be intelligent, layer 2 and SNMP manageable. 
Provide all intra-rack cabling, connectors and transceivers required for operating the 
system. 

- - B. Ethernet switches shall be compatible with the existing W W I  CISCO network: 
I Rack mount 24 port lOOBaseTX switch, with redundant Power supply unit and fiber 

optic GBIC uplinks. 

C. 'Coordinate with MAA ITMetwork representative for, IP address, network 
management and redundancy scheme. 

Acceptable Product: 
Cisco 2950G-EI Ethernet Switch. 

2.1 1 19-INCH EQUIPMENT'CABINET 

A. Provide 19-inch equipment cabinets as specified in Section 1674 1 - Premise Wiring and 
Distribution Systems. 

2.12 SIGNAL TRANSMISSION COMPONENTS 

A, CCTV camera cable: Cellular-polyethylene dielectric, bare copper double braided shield 
with 95 percent minimum shielding factor, No. 18 AWG stranded copper conductor and 
PVC jacket, RG-6U. 

B. CCTV coaxial cable Comectors: Type BNC, 75 ohms. 

C. CCTV coaxial cable splitter: Type BNC, 75 ohms. 
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D. CCTV camera covert operations outlets: Recessed, Type BNC, 75 ohms. 

Fiber Optic Patch Cords: Provide all required fiber optic patch cords. Patch cords 
shall be as specified in Section 16741. 

END 'OF SECTION 16782 
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ITEM E l 0 9  MODIFICATIONS AND ADDITIONS TO 
AIRFIELD LIGHTING CONTROL SYSTEM 

EQUIPMENT AND MATERIALS 

109-2.1 COMPUTERTZED AIRFIELD LIGHTING CONTROL SYSTEM (CALCS) 
MODIFICATIONS, ADJUSTMENTS, AND CALIBRATION. Modify the existing 
computerized airfield lighting control system (CALCS) so that the display reflects new Lighting 
Circuits. Add new components to control and monitor new regulators and adjust the existing 
(CALCS) equipment as required itlcluding additional wiring and conduits. Provide all necessary 
wire and conduit to accommodate new components necessary to provide a working system. The 
Contractor shall sub-contract Siemens Airfield Solutions (SAS) to m o w  the existing computer 
system soilware and screen graphics to reflect the changes required by this contract. All screen 
graphic and software changes shall be submitted to the Engineer for approval prior to installation. 
Work under this contract shall not void any existing warranties on the existing system. After all 
lights are installed and all other electrical modifications have been made, recalibrate all lighting 
circuits which have had load changes. This will require field work to verify that lighting fixtures are 
properly operating (or recording outages). It is the Contractor's responsibility to restore the 
computerized lighting control system at the Air Traffic Control Tower, Electrical Vault or Portable 
Personal Computers, and any other existing airfield monitoring locations to full calibration and 
operation reflecting all changes at the end of the project. 

Materials for changes to the CALCS shall be in all ways matched to and compatible with the 
existing system component parts. 

All new components shall be compatible with the existing SAS CALCS system installed in 2000. 
Contact SAS at 860-408-9546 for system details. 

a. TESTING AND COMMISSIONING 

1. The Contractor in cooperation with SAS shall prepare and submit a proposed 
testing and commissioning procedure for the CALCS. Prepare these docwments listing the testing 
and commissioning procedures and expected test results. As a minimum, tests shall include: 

(a) Point-to-point wiring continuity tests. 

(b) Insulation and grounding tests. 
'r 

(c) Fiber-optic network communications tests. Include in Pay Item Section 

(d) Verification of a l l  remote control fhctions for each controllable elemeqt. 

(e) Touch-screen monitor operations, screen display sections, command select 
acknowledgement, and action confirmed representations, alarm indications, 

Airport Wide Standard for 
Sole Souroe Systems and Equipment 
BalUmoreMTashington International Alrport 
Revised October 15,2004 

Standard Technical Speclficatlons 
Modlflcdtlons and Addiiions to 

Alrfleld Ughting Control System 
L-109-1 



(0 AEMS computer tests. 

b. WARRANTY. Provide a written guarantee that the CALCS equipment and 
components supplied and installed are guaranteed against defects and malfunction for a period of 12 
months from date of completion of commissioning. 

109-2.2 INDIVIDUAL LAMP CONTROL AND MONITORING SYSTEM 

a. Addressable Device 

The lighting series circuits shall be used as the transmission backbone or infrastructure of 
a communication command and information network. Addressable devices shall provide the 
int&ing between tbe controlled and monitored elements (lamps, signs, etc.) and the rest of the 
system. To allow communication to a controllable element in the field, via the lighting series circuit, 
the only required airfield hardware installation is to plug an addressable device into the secondary 
circuit of the relevant FAA E830 isolation transformer. The addressable device shall be enclosed in 
a permanently sealed watertight epoxy case and suitable for installation in L867 or L868 size B 
light base. No additional wires shall be required between the field elements and the electrical vault. 
No bypasses or filters shall be required in the field. 

The addressable device shall be designed to control and monitor individual airfield elevated or 
inpavement lighting fixtures and to receive signals from sensors and detectors. The addressable 
device shall be able to function properly on circuits powered by various CCR styles and different 
manufacturers. The device shall be capable of functioning properly on constant current series 
circuits having various wave shapes, load variations and high noise levels. 

The addressable device shall be a microprocessor-based unit and consist of: 

1. Master. The Master shall be able to communicate with remote units via series 
circuit and shall have m interface with the existing CALCS. The Master shall have lightning 
protection equal to that on the outpd of the CCR. Input power for Master shall be 120 VAC, 60 HZ. 

2. Remote. The remote shall provide the following data: 

(a) ONIOFF switching and flashing of elements (lights, signs, stop-bar, segments 
of lights, rimway guard light, etc.). 

(b) Collection of signals fbm airplane position sensors and their transmission via 
the lighting series circuit. 

(c) Detection of burnt out lamps. 

(d) Short-circuiting of isolation transformer in case of lamp failure. 
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(e) Watchdog timer to provide a fail-safe mode. 

109-3 COMPUTERIZED AIRF'IELD LIGHTING CONTROL EQUIPMENT - GENERAL 
a. Control and Monitoring Equipment 

1. The control and monitoring equipment shall be of a distributed nature and shall not 
be a PLC based. The IU (Interface Unit) units shall be installed locally at each Constant Current 
Regulator (CCR), which requires control and/or monitoring within the airfield lighting electrical 
vault(s). 

2. Each new CCR shall be connected to an IU. 

3. The IU shall be a microprocessor based module that includes all of the 
communication, control commands, input/output interface and failsafe functionality. 

4. The IU shall be connected to both existing networks associated with the Redundant 
Communications Network (RCN) via quick disconnects. 

5. The IU can communicate back to the Vault computer via either of the networks. 

6. Removal of any IU unit(s) from the vault network shall not affect the operations of 
the CALCS system. 

-7. The IU shall be a universal device that can be used on any type of CCR &om any 
manufaoturer. 

8. Each IU shall be identical and have interchangeable components. 

9. The IU unit shall be optically isolated from the airfield series circuit via a quick 
disconnect. 

b. Existing Redundant Vault Cont r~ l  and Monitoring Network 

1. A Redundant Communication Network (RCN) using two (2) existing independent 
communication networks in the electrical vault(s). 

2, The existing RCN has two (2) cables each consisting of two (2), 24AWG, shielded 
twisted pairs with a common (drain wire) meeting EL4 RS-422 applications (BeldenTM No. 9842 or 
equivalent). 

3, The network shall be used to control and monitor all the CCR(s). 

4. Each CCR shall be interfaced to an IU. 

5. Any malfunction in one network shall not affect the operation of the system. 
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6. Any malfunction in one of the IU communication ports, transfers communication to 
the remaining port without affecting system functions. . 

c. Overview of Operation 

1. Each IU unit shall have a unique factory set address and a field programmable 
communication address. 

2. The IU receives commands via the existing RCN, executes those commands, and 
transfers back the status of the element to the existing vault computer. 

3. The IU shall perform the following functions: 

(a) Brightness setting control of the CCR(s) or ON/OFF control as required by 
the controlled element. 

(b) CCR output voltage and current monitoring. 

(c) CCR status monitoring (i.e., remotellocal, loss of input power). 

(d) Monitor all requirements per FAA L-827 monitoring requirements (See 
Monitoring section). 

(6) Perform all failsafe functions. 

(0 Communication via both networks to the vault computer. 

(g) Self-diagnostic function to monitor for proper operation. 

(h) Locally store all data and parameters specific to the controlled CCR. 

d. Subcomponents: Each IU unit shall consist, of the following six components: 

1. Input/Output Module 

(a) interface for all control and monitoring connections. 

(b) Distribution bus for interfacing internal boards. 

(c) Easy access, quick disconnect terminal blocks. 

2. Processor Module 

(a) Interface for redundant communication network. 

(b) Easy access, quick disconnect terminal block connections for RCN. 
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(c) Receives and transmits data to the vault computer. 

(d) Interface for insulation resistance monitoring. 

(e) Quick disconnect connection for interface to the Insulation Resistance 
Monitoring Module. 

3, Monitoring Module 

(a) Interface for current and voltage monitoring. 

(b) Quick discomect connections for interface to the Voltage and Current Sensor 
Module. 

(c) Receives current and voltage samples &om the Voltage and Current Sensor 
Module. 

(d) Can interface with up to one (1)'circuit. 

4. Display Module 

(a) The following LED'S shall be installed as a minimum on the IU's and provide 
the following information: 

( 1  Running status: LED indicator display of IU status. 

(2) Brightness Step: LED display indicating the commanded step of the 
CCR. 

(3) Remote/Local: LED display indicating the status of the remote local 
switch of the CCR. 

(4) Primary Power: LED display indicating the status of the input power to 
-the CCR. 

(a) Over Current Shutdown: LED display indicating over current 
shutdown of the CCR. 

(b) Open Circuit Shutdown: LED display indicating open circuit 
shutdown of the CCR. 

(c) Channel A: LED display indicating the status of existing channel 
A of the existing redundant communication network 

(d) Charnel B: LED display indicating the status of existing channel 
B of the existing redundant communication network. 
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(5) Current and Voltage Module (CVM) 

Board. 

interface. 

Board. 

interface. 

Board. 

(a) Collects current and voltage samples. 

(b) Transmits current and voltage samples to the Monitoring 

(c) Interfaces to the output of the CCR. 

(d) Shall be isolated &om the series circuit via a quick disconnect 

(e) Quick disconnect connections for interface to the Monitoring 

(6) Insulation Resistance Monitoring Module (CRMM) 

(a) Collects insulation resistaace samples. 

(b) Transmits Mation  resistance samples to the Processor Board. 

(c) Interfaces to the output of the CCR. 
6 

(d) Shall be isolated from the series circuit via a quick disconnect 

' (e) Quick disconnect connection for interface to the Processor 

e. Control and ~eedback Interface 

1, The IU unit shall have the following interface points available: 

' 

(a) Control: Five mechanical latching output points (expandable to 16). These 
control points shall also be self-monitored and provide back-indication to the Vault computer 
verifying proper execution of control command. 

(b) Feedback: Two digital-isolated input points (expandable to 6). 

(c) CurrentNoltage Monitoring: One digital interface (expandable to 3). 

(d) Insulation Resistance Monitoring: Two digital interface. 
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(1) The IU unit shall provide full FAA L-827 monitoring per FAA AC 15015345-10 
(current edition). 

(2) The IU shall include the monitoring board and provide the following information 
for each CCR: 

(a) Loss of input power to the CCR. 

(b) CCR shutdown by open-circuit/over-current protective devices. 

(c) Drop of more than 10 percent in the CCR VA load. 

(d) Failure of the CCR to deliver the selected output current. 

(e) The number of burnt-out lamps in each series circuit. 

(9 Remote/local status of the CCR. 

(g) Actual CCR output current. 

) Actual CCR output voltage. 

(i) Actual CCR output load (wattage). 

(3) The Monitor and Control Equipment (MCE) will also monitor the control relays 
that are interfaced to the control equipment. 

(a) Each relay output is fed to a discrete digital input on the TU device. 

(b) Each digital input is monitored for proper execution by the IU device. 

(c) This type of contact monitoring provides positive back indication that the 
correct control commands have been executed by the lU device. 

5. The system shall include software for calibrating the following measurements: 

(a) The number of burnt-out lamps in the series circuit. 

(b) Actual CCR output current. 

(c) Actual CCR output voltage. 

(d) Actual CCR output load (wattage). 
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g, Programming 

1. Each KJ unit shall have a unique factory set address and specific parameters, which 
are field-programmable. Downloading of the IU's parameters shall be done fiom the existing 
electrical vault computer. 

2. The control system shall continuously scan all the IU units and detect any 
malfhctioning units as well as inconsistency between the commanded brightness step and the actual 
brightness step. 

3, Each IU unit shall transmit internal diagnostic information to the control system and 
provide detailed information regarding its operating status. Any malfunction can easily be isolated 
to the exact location through the use of troubleshooting and diagnostic screens available at the vault 
computer. 

4. A computer when connected to the IU port, shall be able to perform the following 
functions: 

(a) Monitor the commands being received at the MCE unit. 

@) Perform ONIOFF and brightness step switching of the CCR. 

(c) Monitor the communications status of the Redundant Communication 
network. 

(d) Read all the status information of the CCR (i,e., Remotebcal). 
... : 

(e) Read the current, voltage and wattage of the CCR. 

(0 Monitor all the information received at that location. 

(g) Perfod-mit any control operation that the MCE is capable of. 

(h) Configure and test the MCE at that location. 

h. Interface Device Reliability: The MCE device shall have an actual minimum calculated 
Mean Time Between Failure (MTFB) of 150,000 hours. 

i. Communication 

1. Each IU unit shall support a data communication rate of up to 115.2 kbaud. 

2. The cominunication protocol shall include adequate security .to prevent 
unauthorized access to the network. 
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1 Each IU unit shall provide a self-contained failsafe feature that shall perform the 
following fUnctio?ls: 

(a) Ensure default operation of the airport lighting, even if the entire airport 
lighting control system is not functioning. 

(b) Display the commands sent by the existing computer to the CCR's and/or to 
the other controllable items. 

(c) Self-monitor the TU outputs and verifies proper commands are executed. 

(d) Adaptable to each CCR regardless of internal or external control voltage. 

(e) Permits maintenance of portions of the control system, without changing the 
operational status of the lighting system. 

2. The failsafe mode of each IU unit shall be defined per the requirements of the 
airport. The failsafe modes are as follows: 

(a) Active Failsafe Mode: This mode shall be executed as follows: 

(1) 1f thk CCR was switched ON before the failure, it shall remain ON at the 
same brightness level. 

-> 

(2) If the CCR was switched OFF before the failure, it shall switch ON to a 
pre-determined brightness level. 

@) Passive Failsafe Mode: This mode shall be executed as follows: 

(1) If the CCR was switched ON before the failure, it shall remain ON at the 
same brightness level. 

(2) If the CCR was switched OFF before the failure, it shall remain OFF. 

3. Technical Specifications 

(a) The failsafe system shall operate independently of the computer, providing 
failsafe interfacing to the CCR and/or other controllable elements. 

@) The failsafe system shall be based on electromechanical latching relays with 
the following characteristics: 

(1) Maximum Switching Voltage: 240 VAC, 125 VDC. 

(2) Nominal Switching Capacity: 8A1250 VAC, 5A130 VDC. 

Airport Wide Standard for 
Sole Source Systems and Equipment 
BaltlmoreNVashington International Airport 
Revised October 15,2004 

Standard Technical Specifications 
Modifications and Additions to 

Airfield Lighting Control System 
' L-109-9 



(3) Rated Current (Resistive): 5A. 

(4) Operational Life: Mechanical 5 x lo7, Electrical 10'. 

(5) Protection: IP67 (protection against ingress of dust and water in harmful 
quantities). 

(6) Approval: UL and CSA. 

4. Mode of Operation 

(a) The commands executed by the IU to switch the CCR andlor controllable 
element shall be momentary commands. 

(b) The control commands shall be mechanically latched-upon execution. 

(c) F a k e  of the IU and/or loss of communication to the network shall not 
change the status of the airport lighting. 

(d) The active failsafe mode shall be triggered by the internal watchdog of the IU 
unit upon detection of a failure within the IU unit or with the control system. The watchdog shall 
activate the failsafe and switch any controllable items that are OFF to their predetermined state. 

(e) IU Unit shall be manufactured by ADBA Siemens Company. 

109-2.4 INSULATION RESISTANCE MONITORING SYSTEM 

a. General 

1. The insulation resistance monitoring system (IRMS) shall be an integral component 
of the IU unit. 

2. The IRMS shall be capable of automatically or manually monitoring and reporting 
the M a t i o n  resistance value of the series circuit cabling (one IRMS per circuit). 

3. The IRMS shall be capable of measuring the cable leakage current and display the 
actual insulation resistance. 

4. .The IRMS shall be capable of measuring from 20k Ohms up to lOOOM Ohms. 

5. The IRMS DC test voltage shall have an putomatic range of 500 and 1000 volts with 
current limiting to 5 milliamperes. 

6. The IRMS system shall be capable of taking resistance readings on circuits that are 
energized or de-energized. This will allow the system to be used as a troubleshooting tool for 
assisting in locating circuit faults. 
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7. The IRMS system shall provide database record keeping that allows for graphical 
trend analysis of the insulation resistance readings. 

b. Overview of Operation 

1. The IRMS shall operate while the circuit is energized or de-energized and allow for 
automatic or manual readings during either condition. This shall allow for a more flexible 
troubleshooting tool for maintenance personnel versus systems that only operate while the circuit is 
energized. 

2. The IRMS shall have a self-calibration feature that performs checks on the hardware 
to verifjr proper operation prior to taking measurements. 

3. The IRMS shall be flexible, user programmable and allow for all of the following 
variables to be programed by the user at any computer location: 

(a) Start Time 1: This represents the first time of the day in which the IRMS 
is to take the first automatic reading of the series circuit. 

(b) Start Time 2: This represents the second time of the day in which the 
IRMS is to take the first automatic reading of the series circuit 

(c) Period: This specifies how ofien the circuit is measured. The period 
selection shall be made from an options list that includes the following choices: 1 hour, 8 hours, 
daily, weekly (once a week), biweekly (every 2 weeks), Monthly (once a month) or any variation 
defined by the operator 

(d) Charge Time: This is the amount of time, in seconds, that the IRMS shall 
charge the circuit before taking a reading. The charge time shall be a number fiom 15 to 900 
seconds. Charge time adjustments allow for greater flexibility in the IRMS system and provide 
readings that are more accurate for those circuits that are older and/or are longer runs. 

(e) Warning Limit: This is a limit value, in Ohms, at which point a resistance 
warning shall be generated. If a resistance reading is below this value, the warning shall be sent to 
the event database. When the value goes above this level, the warning shall be marked as cleared in 
the event database. This number can be any value between 20k Ohm and 1G Ohm. 

(0 Alarm Limit: This is a limit value, in Ohms, at which point a resistance 
alarm shall be generated. If a resistance reading is below this value, the alarm shall be sent to the 
event database. When the value goes above this level, the alarm shall be marked as cleared in the 
event database. This number can be any value between 20k Ohm and 1G Ohm. 

4. All user programmable variables shall be able to be changed at any specified 
computer within the CALCS system, 
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5. The IRMS data for all of the series circuits shall be viewable fiom my specified 
computer within the CALCS system. 

6. All the IRMS data shall be viewable in real-time or historical at any specified 
computer location. The IRMS information shall be available at all times and shall not require any 
special transferring of data between the IRMS system and the control system since the IRMS shall 
be an integral component of the CALCS. 

END OF ITEM E l 0 9  
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Base Technical Specification (Design Standard): This base specification is setup 
to provide guidance to the engineer for inclusion in the contract documents for 
bridge installation and procurement. The designer must thoroughly review the 
guidance indicated and obtain direction as needed from the MAA to complete the 
specification. The specification sections will have to be modified and tailored as 
discussed below. The engineer should confirm the procurement process prior to 
utilizing this specification. (ALL ITEMS ITALICIZED AND BOLD MUST BE 
CONFIRMED BY THE ENGINEER) 
..................................................................... 

ITEM PBB-100 APRON DRIVE PASSENGER BOARDING BRIDGES 

DESCRIPTION 

100-1 This item shall consist of the following. (Engineer should define removal; storage, 
reinstallation, and/or installation dependent on the scope of work) (Engineer's 
description should include deJivting whether the bridges are purclzased, provided, 
existing, includingfixed sections, and all accessories). 

Any PBB that is scheduled to be removed and intended for disposal shall be disposed 
of by the Contractor off Airport property at an approved disposal site. Under no 
conditions should a PBB intended for disposal be disposed of on-site. 

The PBBs covered by this specification are designed to extend from a terminal or 
concourse departure lounge doorway to the aircraft boarding door such that passengers 
can enplane and deplane during normal or emergency operations while providing an 
environment that is protected from hazardous and atmospheric conditions. The 
complete assembly is protected against inclement weather conditions, both when 
sealed against an aircraft and when parked with the weather door closed. 

All new PBB's shall be Regional Jet capable with accessories that include but are not 
limited to: 

Handrails 
Floor modification for RJ mating 
Cushion attachment to prevent any gaps between the bridge and fuselage. 

NOTE: The model numbers indicated on the Contract Documents are based on 
[FMC-Jetway Systems] equipment (or equal). However, other manufacturers' 
equipment that meet or exceed the fully retracted and fully extended operational limits 
of the [Jetway] models identified will be considered. Note also that the observer is 
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positioned with hislher back to the terminal end and facing the aircraft end of the PBB 
when referring to left or right. 

Each PBB shall be managed as shown on the contract documents and as described 
below 

..................................................................... 
THE DESIGNER SHOULD EDIT THE FIRST PARAGRAPH ABOVE TO 
INCLUDE ONLY PROJECT SPECIFIC ITEMS. THE DESIGNER SHOULD 
THEN USE SUB-PARAGRAPHS HERE TO DESCRIBE THE PROJECT 
SPECIFIC WORK FOR EACH ITEM IDENTIFYING EACH GATE 
AFFECTED BY PBB CHANGES AND WHAT THE AFFECTS ARE. 

'SAMPLE TEXT FOLLOWS, BUT OTHER FORMATS THAT CLEARLY 
DESCRIBE THE WORK FOR THE CURRENT PROJECT ARE 
ACCEPTABLE. 

THE DESIGNER SHOULD MAKE REFERENCE ON THE CONTRACT 
DOCUMENTS THAT THE OBSERVER IS POSITIONED WITH HISIHER 
BACK TO THE TERMINAL AND FACING THE AIRCRAFT WHEN 
REFERRING TO LEFT OR RIGHT AND ORGANIZE PLANS 
ACCORDINGLY. 

PROJECTS INSTALLING OR MODIFYING PBBS SHOULD BE DESIGNED 
AND SPECIFIED TO ALLOW THE OPERATION OF THE PBBS TO 
ACCESS THE FORWARD TWO LEFT PASSENGER DOORS (L1 AND L2) 
OF THE AIRCRAFT WHERE APPLICABLE. 
*%*****************************************************************%* 

a. The gates requiring PBB removal during this project are [provide gate numbers] 
as shown on the Plans. 

b. The gates requiring installation of existing PBBs are [provide gate numbers] 

c. The gates that will have new PBBs installed are [provide gate numbers] and are 
shown on plans and details. 
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REQUIREMENTS 

..................................................................... 
DESIGNER TO ENSURE PLANS INCLUDE ADEQUATE INFORMATION 
TO INDICATE THE INSTALLATION OF THE ITEMS LISTED BELOW. 
NOTE THAT RENOVATIONS TO EXISTING BOARDING BRIDGES 
SHALL INCLUDE BRINGING THE PBB UP TO CURRENT NFPA 
STANDARDS. 

..................................................................... 

100-2 GENERAL REQUIREMENTS FOR ALL PBBS WHETHER NEW, 
REINSTALLED, OR RENOVATED. Existing PBBs shall be inspected to 
determine which modifications are required and which are already in place. Contractor 
shall have responsibility to confirm conditions of bridge prior to removal if bridge is 
to be reinstalled. Confirmation shall include the condition of the fire retardant material 
connecting the bridge to the terminal (will be replaced as part of installation), 
identification of the parameters in the Pro Logic Cabinet (PLC), and identification of 
the settings for recalibration of the potentiometers after the bridge has been reinstalled 
per the manufacturers requirements. Pre and Post placement operational checks shall 
be conducted and documented by the Contractor, MAA Contractor responsible for 
maintenance of the bridges and the Construction Manager. These checks should test 
the total functionality of the bridge to document and all existing problems prior to the 
Contractor performing the work. 

DESIGNER SHALL CONFIRM THAT EXISTING BRIDGES HAVE THE 
REQUIRED ACCESSORIES TO BE RJ CAPABLE. DESIGNER SHOULD 
ALSO CONFIRM LIMITS ON BRIDGES FOR PURPOSES OF AIRCRAFT 
MATING AND FLEET MIX CAPABILITY. 
..................................................................... 

100-2.1 Wheel bumpers are required. 

100-2.2 The support column is the structural support for the PBB and each is custom made 
by the manufacturer to meet specific site conditions (DESIGNER SHALL 
REQUIRE CONTRACTOR TO CONFIRM STRUCTURAL INTEGRITY OF 
COLUMNS FOR BRIDGE IF USING EXISTING COLUMN OR PROVIDING 
NEW). There is limited adjustment for height once the column is built. Therefore, 
it is important that the vertical dimension (from the passenger service level finished 
floor to the top of concrete of the PBB foundation) and the horizontal dimension 
(from the service level face of the building to the center of the anchor bolt pattern) 
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be accurately determined and transmitted to the PBB manufacturer by the contractor 
at least 15 days prior to the requested ship date. 

100-2.3 The anchor bolt pattern and details for the new or existing PBB foundation shall be 
provided by the PBB's manufacturer. Contractor shall modify the existing foundation 
as needed to match the bolt pattern provided by the manufacturer. 

............................................................... 
DESIGNER SHALL CONFIRM ANCHOR BOLT PATTERN OF EXISTING 
FOUNDATION, EXISTING BRIDGE, AND SUPPORT COLUMN IF AN 
EXISTING BRIDGE IS TO BE REINSTALLED. DESIGNER SHALL 
CONFIRM THAT BRIDGE BOLT PATTERN WILL FIT EXISTING 
FOUNDATION BOLT PATTERN. 
..................................................................... 

100-2.4 New foundations shall be provided in accordance with the details in accordance with 
paragraph [loo-4.41. Contractor shall have responsibility for foundation 
adjustments if bridge manufacturer is substituted. 

..................................................................... 
DESIGNER SHALL PROVIDE FOUNDATION DETAIL BASED ON 
STANDARD BRIDGE MANUFACTURER AND MODEL NUMBER. 
CONTRACTOR SHALL HAVE RESPONSIBILITY FOR FOUNDATION 
DESIGN IF BRIDGE MANUFACTURER AND MODEL NUMBER IS 
REVISED. 
..................................................................... 

100-2.5 Locks shall be provided and installed by the contractor on the door to the outside 
apron and shall meet the requirements specified in paragraph [loo-3.3aI. 

100-2.6 PBB signage is required and shall meet the requirements specified in paragraph 
[loo-3.7kI. The Contractor shall be responsible for providing signage that is visible 
from the taxilanes/taxiways that will pass the final Use and Occupancy inspection. 

100-2.7 Task lighting is required and shall meet the requirements specified in paragraph 
1100-3.7j (2)) 

100-2.8 A flashing beacon and audible alarm mounted under the cab is required and shall 
meet the requirements specified in paragraph [loo-3.4a (2) (h)] . 

100-2.9 A GFI duplex outlet is required on the drive column wheel carriage. Refer to 
paragraph [loo-3.5bI for additional information. 
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100-2.10 Spare conductors are required in conduit from the rotunda to the control panel. 
Refer to paragraph [100-3.5dI for additional information. 

100-2.11 An electrical disconnect panel, mounted on the rotunda support column is required. 
Refer to paragraph [100-3.1~1 for additional information. 

100-2.12 Emergency Lighting is required and shall meet the requirements specified in 
paragraph [100-3.5~1. 

100-2.13 Provisions for telephone or intercom equipment is required and shall meet the 
requirements specified in paragraph [100-3.5aI. 

100-2.14 400 Hz/PC Air. The PBB shall be provided with a three-inch diameter aluminum 
pantograph with length to cover the movable sections of the PBB for routing power 
to the PC Air and 400 Hz units. Regardless of whether a unit will be installed as 
part of this project, the Contractor is required to provide the dead loads (as provided 
in the Contract Drawings) to the PBB manufacturer for inclusion in the structural 
design. [See note to designer regardless of whether or not 400HzIPC Air will be 
installed.] 

100-2.15 Aircraft Side Shift Cab. The PBB shall be provided with the capability to adjust 
its alignment to increase its flexibility to minimize the time required to service 
multiple aircraft configurations as specified in paragraph [100-3.7bI. 

NOTE TO DESIGNER: In addition to the items outlined in the specifications, 
which are required with all installations, the following items are to be considered 
and included in the design: 

0 THE FOLLOWING ITEMS SHALL BE INCLUDED IN THE PBB 
DESIGN WHETHER OR NOT 400HZlPC AIR IS TO BE INCLUDED AS 
PART OF THE CURRENT PROJECT. THE DESIGNER SHALL 
PROVIDE ADEQUATE INFORMATION IN THE PLANS AND 
SPECIFICATIONS TO ENSURE THAT THE LOAD REQUIREMENTS, 
THE POWER REQUIREMENTS, AND CONTRACTUAL 
ARRANGEMENTS ARE SATISFIED. 

0 DESIGNER SHALL REFERENCE MAA DST 2001-11, "PRE- 
CONDITIONED AIR AND 400 HERTZ SYSTEMS AND ASSOCIATED 
LOADING BRIDGE REQUIREMENTS" AND DST 2002-01, 
"HARMONICS PRODUCING EQUIPMENT SPECIFICATIONS 
REQUIREMENTS". 
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0 DESIGNER TO PROVIDE STRUCTURAL REQUIREMENTS FOR THE 
4OOHZlPC AIR WHICH ARE DEPENDENT ON THE CRITICAL DESIGN 
AIRCRAFT FOR NEW LOADING BRIDGES. 

0 DESIGNER TO EVALUATE EXISTING LOADING BRIDGES TO 
ENSURE THE STRUCTURAL LOADS CAN BE SUPPORTED BY THE 
PBB. 

0 THE ELECTRICAL CAPACITY OF THE PIER MUST BE CHECKED TO 
ENSURE RESERVE CAPACITY IS AVAILABLE TO PROVIDE 400 
HZIPC AIR TO ALL GATES ON THE PIER. 

0 THE DESIGNER MUST PERFORM ELECTRICAL LOAD 
CALCULATIONS TO ENSURE THE LOADS CAN BE SUPPORTED BY 
EXISTING ELECTRICAL INFRASTRUCTURE ON AN EXISTING 
LOADING BRIDGE. AIRCRAFT SIZING CONSIDERATIONS. 

0 THE SIZE OF THE AIRCRAFT SHOULD BE DICTATED BY THE SIZE 
AIRCRAFT THAT CAN ACCESS THE ALLEY, NOT THE SIZE 
ANTICIPATED USING THE GATE. 

0 AIRCRAFT USAGE OF THE GATE SHALL BE LIMITED BASED ON 
THE HOLDROOM SIZING REQUIREMENTS (CURRENTLY UNDER 
DEVELOPMENT. DESIGNER SHALL COORDINATE WITH THE MAA 
PROJECT MANAGER IF THE DST HAS NOT BEEN ISSUED AT THE 
TIME OF THE PROJECT). 

..................................................................... 

100-3 SPECIFIC REQUIREMENTS FOR NEW BRIDGES AND 
REINSTALLEDIRENOVATED BRIDGES AS NOTED IN SECTION 100-2. 

100-3.1 Rotunda Assembly 
The Rotunda assembly is made up of a corridor, rotunda and support column. The 
assembly shall be designed so that no loads or vibrations are transmitted to the 
building. 

The rotunda assembly shall be designed as the terminal end pivot for PBB's vertical 
and horizontal motion. As the main pivot for the PBB, the rotunda assembly shall 
allow the PBB to swing a total of 175", 87.5' clockwise and 87.5" counterclockwise 
from the corridor centerline. 

Slope, over-travel and operational swing limits shall be located on the rotunda 
assembly. Slope limits shall be adjustable up to 10% (5.71") for both up and down 
slopes as needed to meet local operating conditions and requirements. 

The over-travel swing limit switch shall be located on the support column. The trip 
plate for this switch shall be located on the rotunda and shall be adjustable to meet 
local conditions. When this switch is actuated it shall cut off all control power so that 
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the PBB can be moved only by using the by-pass switch in the control console. The 
rotunda frame shall be equipped with rubber bumper-type mechanical stops to prevent 
collapse of the telescoping tunnel sections. 

A potentiometer on top of the rotunda shall be provided to sense the position of the 
PBB swing and sound a warning buzzer at the control console prior to the actuation of 
the over-travel swing limit. The actuation of this warning buzzer shall be adjustable 
to meet local conditions. The warning buzzer shall be within the over-travel limit 
envelope and signals the rotational operational limits. 

a. Corridor 
The corridor is the interface between the rotunda and the terminal building or 
fixed passageway. The rotation of the PBB may restrict the inside clear width 
of the corridor to 4'-4 112" (1334 mm) for a minimum distance of 15" (381 
mm). The clear height shall be a minimum of 7'-7" (231 1 mm). 

The design of the corridor shall allow the installation of flexible weather seals 
and a floor threshold to the face of the building or fixed passageway. 

b. Rotunda 
The rotunda floor remains stationary and level at all times and provides a 
smooth transition between the terminal and telescoping tunnels. 

Flap-type seals provide weather protection between the rotunda and the hinged 
telescoping tunnel section. The rotunda shall provide a dry environment free 
from storm blown rain water, snow, and ice. 

c. Support Column 
The support column is the structural support for the PBB. The support 
column rests on a foundation that shall be supplied by the Contractor. 

Anchor bolt patterns and details for the new PBB's shall be provided by the 
PBB's manufacturer. 

An electrical disconnect panel shall be mounted on the rotunda support 
column to provide electrical disconnects, over current protection and 
transformers needed to adapt the specified terminal power to the PBB's 
electrical requirements. 

100-3.2 Telescoping Tunnels 
...................................................................... 
NOTE TO DESIGNER: APRON DRIVE PBBS ARE AVAILABLE IN EITHER 
TWO OR THREE TELESCOPING TUNNEL MODELS IN A WIDE VARIETY 
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OF LENGTHS. THE TELESCOPING TUNNELS, "A" (SMALLEST), "B" 
(MID-SIZE ON THREE TUNNEL PBBS, LARGEST ON TWO TUNNEL PBBS), 
AND "C" (LARGEST, THREE TUNNEL PBB ONLY), ARE RECTANGULAR 
IN CROSS SECTION. THE TUNNELS WITH THE LARGEST CROSS 
SECTION ARE CLOSEST TO THE AIRCRAFT. 

THE SELECTED PBBS WILL ACCOMMODATE THE PROPOSED 
AIRCRAFT PARKING ARRANGEMENTS AND EXISTING TERMINAL 
FLOOR HEIGHTS. THE OPERATIONAL TUNNEL FLOOR SLOPE SHALL 
MEET THE MOST CURRENT ADA AND NFPA 415 STANDARDS. REFER 
TO 100-3.71 (NOTE TO DESIGNER) FOR METHOD OF COMPUTATION. 
...................................................................... 

The roof, wall, and floor panels shall be constructed from 14 gauge (.0747") corrugated 
steel. 

A hinged transition ramp shall accommodate the difference in elevation where 
telescoping tunnel sections overlap. This area shall consist of a section of floor that is 
sloped with respect to the tunnel centerline and hinged transition ramp. A very shallow 
slope shall be provided in the transition area (approximately 3 feet measured with 
respect to the tunnel centerline). All hinged or elevated surfaces in walkways shall be 
designed to prevent tripping hazards. Handrails shall be provided on both sides of the 
tunnel in the ramp area. 

Minimum interior clear dimensions for both two-tunnel and three-tunnel PBBs shall be 
as follows: 

Minimum Floor Width 4' - 10" (1 473 mm) 
Minimum Interior Height 7' - 0" (2134 mm) 
Minimum Inter-tunnel Ramp Width 4' - 8" (1422 rnrn) 
Minimum Corridor Width 4'-4 1/2"(1334 mm) 

The telescoping tunnels shall be equipped with an exterior electrical cable conveyance 
system mounted under the PBB. This system shall be accessible to maintenance 
personnel for inspection or cable addition at all PBB positions and operating conditions. 
Access to the conveyance system shall not impede passenger traffic or PBB operation. 
The system shall be capable of supporting a combination of cables and hoses with a 
maximum weight of 12 pounds per foot (17.9 kglm) and a maximum cross-sectional 
area of 12 square inches (7742 mm2) consisting of two 6 in2 (3871 mm2) areas. The 
largest tunnel shall be equipped with an aluminum wire way to continue electrical cable 
routing beyond the electrical cable conveyance system. 

A 3-inch aluminum pantograph shall be provided for future use. 
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100-3.3 Service Access 
A service door, landing and stair leading to the apron area constitute the service access. 
The service access shall be located on the right hand side of the cab end of the PBB to 
provide access between the PBB and apron for authorized personnel. 

a. The service door shall be steel, half wire-glass, hollow core, and shall meet or 
exceed the %-hour fire rating per ASTM E152. The minimum door is 2'-6" 
(762 mm) wide and 6'-8" (2032 mm) high. The door shall be equipped with 
medium-duty commercial-type hardware and automatic door closure. The 
door opens outward onto the landing. A keyed outside knob with inside knob 
shall be provided. A 30" (762 mm) stainless steel kick plate shall be provided 
to cover the lower inside portion of the door. 

b. The service stair landing shall be parallel to the adjacent tunnel floor and shall 
be made of hot dipped galvanized steel, open mesh grating. The landing shall 
be protected on the open sides by galvanized steel handrails designed to meet 
the OSHA standards. A switch operated light shall be provided above the 
landing. 

The service stair shall be equipped with self-adjusting risers and open mesh 
steel treads, which shall be expanded metal with a serrated edge for a gripping 
surface. All steps shall have an equal rise. The tread width shall be 28" (71 1 
mm) and the maximum tread rise shall be 9-112" (241 mm). The length of the 
stair stringers varies depending on the type of aircraft serviced. (DESIGNER 
SHALL CONFIRM BASED ON LIMITS AND FLEET MIX OF 
AIRCRAFT) The service stair shall be equipped with handrails on each side 
that are designed to meet OSHA standards for handrails located at stairs. The 
entire service stair assembly shall be galvanized steel. The service stair shall 
be accessible to ramp service personnel at all operational heights and positions 
of the PBB. 

d. The baggage slide shall be provided as part of the bridge purchase. 

100-3.4 Control Station 
The control station or operator compartment shall be located at the aircraft end of the 
PBB to provide the operator with a control console, service utilities, and control 
interlocks required to accomplish PBB operation. This compartment shall be 

MAA-CO-XX-XXX 
CONTRACT TITLE 
BWI Mawhall Aiipoi-t 
AIP NO. 3-24-XXXX-XXX 

Technical Specifications 
SUBMITTAL SET 

MONTH YEAR 



positioned on the left side of the cab and oriented to position the operator facing 
forward in full view of the aircraft during the maneuvering and docking operations. It 
shall provide the optimum PBB maneuvering visibility for 95% of the adult population 
(as defined by Henry Dreyhss in "Human Factors in Design") without obstructing 
passenger traffic flow. A 10 lb ABC fire extinguisher shall be supplied and mounted in 
the Control Station Area in a way as to be readily accessible but not interfere with the 
operation of the PBB. 

a. Control Console 
The control console shall be located in the operator compartment and is 
protected from the outside environment. 

(1) Controls 
All PBB motion controls shall be the momentary contact type 
(deadman) controls. All of the motion controls shall be 
designed to be relative to the function of the PBB being 
controlled, i.e., for raise and lower functions, the "raise" push 
button shall be located above the "lower" push button. The 
control console shall include the following controls: 

(a) A three-position master key switch used to select "OFF", 
"OPERATE" or "AUTO" (automatic leveling). The key 
should be able to be removed only in the "OFF" or "AUTO" 
positions. 

(b) A lever arm ('joystick) to control forward and reverse 
motions while push button controls steer right and left. As 
the joystick is moved progressively forward or back, PBB 
speed shall increase proportionally to the position of the 
joystick. Steering, left or right, shall be able to be 
accomplished at the same time as forward and reverse 
motions. An interlock shall prevent the PBB from being 
driven forward when the aircraft closure is deployed. 

(c) Push button switches for raising and lowering the cab end 
of the PBB. 

(d) Push button switches for cab rotation, left or right. 

(e) Push buttons for independent adjustment of the left and 
right side of the bellows-type aircraft closure. 
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0 A switch for floodlights that illuminate the apron area 
under the aircraft and drive column undercarriage. 

(g) A switch to change the digital position indicator from its 
normal vertical height index to a horizontal rotation index. 

(h) A switch to change the cab floor level adjustment from an 
automatic operation to a manual operation. 

(i) A relative motion push-button switch to control the cab 
floor level adjustment while in the manual mode. 

0) An emergency stop button which shuts down all PBB 
movement when pressed. 

Indicators 
The control console shall have indicators that display the 
current PBB status. The PBB status indicators shall be as 
follows: 

(a) A digital position indicator to display the relative vertical 
position of the lift column. This indicator shall also be able 
to be switched to give the relative horizontal rotation of the 
PBB. This indicator is used to vertically and horizontally 
pre-position the PBB prior to the arrival of the aircraft. The 
horizontal rotation position indicator shall also allow the 
operator to accurately move the PBB to an assigned parking 
position in aircraft "power-out" operations. 

(b) A wheel position indicator to display wheel orientation 
with respect to the operator's position. The wheel position 
indicator shall maintain correct wheel orientation while the 
cab is being rotated. 

(c) An amber light to indicate that the auto-leveling system is 
energized and functioning. 

(d) A red light and audible warning to indicate the autoleveler 
sustained travel timer has tripped. 

(e) A red light to indicate that the PBB has reached the 
operational horizontal rotation limits. Illumination of this 
light shall be preceded by an audible warning. 
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fl A red light to indicate aircraft closure is deployed. The 
closure must be fully retracted before the PBB can be 
moved forward. 

(g) A red light to indicate vertical drive column fault. 

(h) Other required indicators that are not located on the control 
console but shall be provided include a flashing amber 
beacon mounted under the cab to indicate that power is on 
and the PBB may move at any moment; and an audible 
warning bell mounted on the lower wheel bogie which shall 
ring at 98 decibels measured ten feet (3048 mm) from the 
PBB when the PBB is moving. 

(i) Safety decals shall be placed on the cross tube of the lower 
wheel assembly. These decals shall warn against storing 
anything on the cross tube and the chance of getting run 
over when the bridge is in operation. 

0) External mirrors shall be placed on the PBB to aid 
operators during PBB movements. 

(k) Limits shall be coordinated and verified with installed 
accessories to ensure that no damage will occur to the 
accesso~ies or PBB. 

100-3.5 Utilities 

a. A six pair (twelve conductor) wire outlet for the installation of telephone or 
intercom equipment shall be located on left side wall adjacent to the control 
console and on the right wall of the rotunda corridor assembly. 

...................................................................... 
DESIGNER TO PROVIDE ADEQUATE INFORMATION IN THE PLANS TO 
ENSURE TELEPHONE SERVICE IS PROVIDED. 

b. Duplex outlets (unswitched 120 volt, single phase, 15 amp) shall be located on 
the access door of the control console, and in the rotunda corridor. An 
additional GFI duplex outlet shall be provided on the drive column wheel 
carriage cross beam where it is accessible to maintenance personnel at ground 
level. 
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C. Provisions for hardwire emergency lighting shall be provided. 

NOTE TO DESIGNER: VERIFY THAT CONNECTION TO EMERGENCY 
BACKUP IS AVAILABLE, IF NOT, NOTIFY MAA DURING DESIGN PHASE 
AND DETERMINE IF BATTERY BACK-UP WILL BE APPROVED. IF SO, 
INSERT THE FOLLOWING TEXT IN PLACE OF THE TEXT FOR 100-3.5~. 
...................................................................... 

"Sufficient Battery powered emergency light packs shall be provided in the PBB to 
meet the requirements of Section 5.9 of NFPA 101, "Life Safety Code" for all possible 
PBB configurations." 

d. A minimum of eight spare conductors (#I2 THHN) shall be provided in 
conduit from the rotunda to the control panel for possible future additions or 
changes to the control system. 

e. A fire alarm shall be provided that is connected to the Honeywell METASYS 
system. 

100-3.6 Control Features and Interlocks 

a. Mechanical interlocks shall be provided to prevent damage to control circuits 
or PBB components by selecting opposite motions simultaneously. For 
example, depressing the "up" button shall prevent depressing the "down" 
button. 

b. When the master key switch is in the "OFF" or "AUTO" position, the controls 
for horizontal and vertical movement, steering, aircraft closure and cab 
rotation shall be inoperative. 
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100-3.7 Aircraft Side Shift Cab 

a. The aircraft cab with operator's station shall be designed to rotate a minimum 
of 125 degrees, a minimum of 92.5 degrees ccw and 32.5 degrees cw on 
bridges with right-side service stairs and a minimum of 92.5 degrees cw and 
32.5 degrees ccw on bridges with left-side service stairs from the tunnel 
centerline to facilitate alignment with multiple aircraft parking configurations. 
The rotation speed shall be between 2 and 2.5 degrees per second. The cab 
shall be enclosed to provide maximum security and protection from the 
outside environment throughout the docking and passenger boarding 
operation. 

b. The cab shall have the capability of shifting a minimum of 24 inches (12 
inches left and right of center) to increase the flexibility and minimize the time 
required to perform the aircraft docking process. This movement shall be 
controlled by individual push-buttons marked "Cab Shift Left" and "Cab Shift 
Right." 

c. The operator's station shall be located on the left-hand side of the cab and shall 
be protected fi-om the outside environment as well as passenger interference. 
The cab shall be equipped with a forward facing control console. The console 
shall be located behind laminated glass windows. Operation of the PBB shall 
be able to be accomplished without opening the weather doors. Additional 
visibility shall be obtained through the vision panels in the cab side-coiling 
curtains and windows located in front, left and right of the operator, The front 
window size shall be 2'-8" x 2' (813 mm x 610 mm). The left window size 
shall be 11 " x 30-112" (279 mm x 775 mm). The right window shall be 2'-8" x 
6" (81 3 mm x 152 mm). 

d. Weather doors shall be provided adjacent to the console to seal the interior 
from adverse weather conditions and secure the PBB from unauthorized 
access when the PBB is not in use. These doors shall be swinging double 
doors that open inward and can be latched closed. The opening shall have a 
clear width of 44 inches and a minimum clear height of 7 feet 6 inches. The 
double swinging doors shall be equipped with 12 inch wide by 32 inch high 
safety glass windows to enhance visibility. 

e. A full width spacer (10'-2" (3099 mm)) shall be located at the aircraft end of 
the cab floor. The spacer material, which shall meet the fire protection 
specifications of NFPA-415, shall be sufficiently flexible and non-abrasive to 
prevent scratching or other damage to the aircraft fuselage. 
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The cab side coiling curtain slats shall be equipped with two (2) view panels 
in every other curtain slat. The view panels shall be in the low normal 
positions on the right side and high normal position on the left side. Windows 
shall be a minimum of 1 % inches wide by 12 inches long. Wind flaps shall 
be provided around top of curtains. 

g. The side coiling curtain barrel assemblies shall be covered to protect them 
from the weather. Covers shall be hinged to allow easy access to curtain 
assemblies. 

h. A closed circuit television (CCTV) system shall be provided complete with a 
monitor housed in or near the control console. The camera shall be focused 
on the horizontal drive wheel bogie and service stair so that the operator has 
an unobstructed view when servicing all aircraft. 

The outer most end of the cab shall be equipped with an adjustable floor. The 
floor shall be individually actuated and independently adjustable to adapt to all 
aircraft doorsills. This floor must be designed to be automatic with a manual 
override control switch. The floor shall be capable of providing a level 
surface adjacent to the aircraft door sill for PBB slopes from -10% to +lo%. 
No portion of the cab floor shall exceed 8.33% slope in the direction of the 
expected passenger traffic. 

(1) The double hinged floor shall provide a smooth transition 
between the level floor and the tunnel section. This transition 
floor shall provide a smooth platform sloped approximately in 
the direction of passenger traffic flow. There shall be no raised 
surfaces that may introduce a tripping hazard to the passengers. 
Adjacent surfaces shall be the same level regardless of the 
position of the cab floor or the PBB. 

(2) The floor shall be provided with a Regional Jet (RJ) aircraft 
service adapter kit. The kit shall allow docking to the Canadair 
Regional Jet (CRJ), the Embraer Regional Jet (ERJ) with the 
plug style door, as well as the standard narrowlwide body 
aircraft mix. The interface between the (CRJ) aircraft and 
boarding bridge shall be a smooth transition. The top of the 
cab floor shall abut to the top of the CRJ aircraft steplsill 
walking surface. The operation of the floor shall be 
mechanized. A hand ramp to cover any gaps may not be used. 
The bridge cab floor to aircraft interface is a critical juncture 
and shall not have any tripping hazards. The bridge cab floor 
shall be designed to provide positive protection to the CRJ 
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door, the CRJ door retract cable, and the adjacent pivot tube. 
The floor shall be equipped with an angle of attack sensor that 
will slow and/or stop the PBB motion if collision with the 
aircraft is imminent. The cab floor section that interfaces with 
the CRJ door shall be free to tip/rotate/move upward so as to 
prevent serious damage to the CRJ aircraft door in case of 
misdock or auto-leveling failure. 

(3) The passenger boarding bridge shall be designed such that 
initial docking to the CRJ or ERJ aircraft is made with the full 
bridge moving to the aircraft to the point that the cab bumper is 
adjacent to the fuselage. The moving floor shall then be driven 
out to mate up with the CRJ door top step or to cover the gap 
under the ERJ TAT sensor. This design shall reduce the 
possibility of damage to the CRJ aircraft door or ERJ TAT 
sensor. 

(4) Foldable type handrails shall be provided for use when 
servicing RJ aircraft with retractable air stairs. 

j. Exterior floodlights shall be provided for nighttime operation to illuminate the 
apron area ahead of the PBB. A floodlight shall also be provided to illuminate 
the drive column wheel bogey area. This light shall be located under the 
tunnel section. 

( I )  A weatherproof fluorescent fixture shall also be provided 
outside the weather doors to illuminate the cab-aircraft 
interface. 

(2) A junction box on the underside of the cab area with a terminal 
block and 120V circuit shall be provided for connection of 
external task lights. The junction box shall be labeled "120V- 
Circuit for External Task Lights." Task lighting shall consist of 
two floodlight fixtures. The first shall be mounted four feet 
above the top of the PBB on the right side of the PBB to 
illuminate the apron area in the swept path of the PBB. The 
second floodlight fixture shall be mounted ten feet above the 
left side of the PBB to illuminate the apron area adjacent to the 
aircraft. Task lighting shall contain two sixty-minute rotary 
timers. 
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DESIGNER TO PREPARE STRUCTURAL AND ELECTRICAL LOAD 
CALCULATIONS TO ENSURE THE ADDED STRUCTURAL AND 
ELECTRICAL LOADS CAN BE SUPPORTED BY BOTH THE PBB AND THE 
ELECTRICAL INFRASTRUCTURE. 
.................................................................... 

k. Three-face, cab-mounted, (internally) illuminated signs shall be provided. The 
gate sign shall be installed on top of the cab roof of each new passenger 
boarding bridge. The sign shall be elevated above the top of bridge with the 
bottom of sign a minimum 18 inches above the canopy hardware forward of 
sign. The sign will be weatherproof and designate the gate number on all 
three sides. Each surface of the sign is to be 30 inches high by 42 inches long 
with 18 inch high white letters on a black background. The sign shall be 
controlled by a photocell located on the underside of the passenger boarding 
bridge. 

1. The passenger boarding bridge shall be capable of docking to the Canadair 
Regional Jet (CRJ), the Embraer Regional Jet (ERJ) with the plug style door, 
as well as the standard narrowlwide body aircraft mix. 

..................................................................... 
DESIGNER SHALL VERIFY THE CURRENT LIST OF REGIONAL JETS 
AND FLEET MIX FOR THE SPECIFIC ALLEYWAY WITH MAA 
OPERATIONS DURING DESIGN TO DEVELOP RANGE. DESIGNER SHALL 
USE METHODOLOGY PROVIDED IN THE DESIGN STANDARD TO 
COMPLETELY ANALYZE THE FULL FLEET MIX. 
..................................................................... 

The interface between the CRJ aircraft and boarding bridge shall be a smooth transition. 
The top of the cab floor and the top of the CRJ aircraft steplsill shall be flush. The 
boarding bridge floor shall not lie atop the CRJ aircraft steplsill, but rather shall abut 
the aircraft walking surface. The apron drive cab floor shall be a mechanized floor and 
shall be designed to negotiate the sensors on ERJ and CRJ jet aircraft. 

The operation of the floor shall be mechanized. A hand ramp to cover any gaps shall 
not be used. 

The bridge cab floor shall not have any steps, ledges, gaps, or surface protrusions when 
docked to the specified aircraft. These may present tripping hazards at the bridge to 
aircraft interface and are not permitted. 

The bridge cab floor shall be designed to provide positive protection to the CRJ door. 
The cab floor section that interfaces with the CRJ door shall be free to tiplrotatelmove 
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upward so as to prevent damage to the CRJ aircraft door in case of misdock or auto- 
leveling failure. 

The canopy closure of the boarding bridge shall form a weather seal around the door of 
the aircraft specified and shall be constructed so as to clear all aircraft antennas, pitot 
tubes, etc. The canopy shall be designed to keep all heated probes out of the contact of 
passengers. 

Handrails shall be provided to direct and support passengers as they enterlexit the 
regional jet aircraft. The handrails shall be able to support 200 lbs. loading. The 
handrails shall keep the passengers away from any heated probes on the regional jet 
aircraft. The handrails shall be affixed to the bridge and shall be easy to deploy. The 
handrails shall provide a full barrier system to keep passengers from exiting off of the 
front of the bridge at any time after the boarding bridge has been docked. 

The regional aircraft cab floor shall be controlled from the bridge console. The floor 
shall extend and retract to accommodate the regional jet aircraft steps and sensors. The 
extendlretract portion of the cab floor shall use a rubberized belt mechanism to ensure 
smooth surfaces and excellent traction in the passenger path. The extendlretract portion 
of the cab floor shall be located on the left side (when facing the aircraft) of the apron 
drive cab floor area. 

The cab floor shall be equipped with appropriate sensors to safeguard the aircraft. 

100-3.8 Aircraft Closure 
The aircraft end of the cab shall be equipped with a folding bellows aircraft closure. 
The closure, when fitted against the fuselage, shall surround both the open aircraft door 
and the doorway to protect passengers from the elements. The covering shall not 
absorb water, shall be highly tear resistant, and shall remain flexible fi-om -31 OF (-35 
OC) to 127 OF (52.8 "C). The aircraft closure color shall be gray. 

a. Each side of the aircraft closure shall be independently actuated to seal against 
aircraft contours. 

b. Pressure sensitive switches shall be incorporated into the closure mechanisms 
to prevent excessive pressure on the aircraft. 

c. The contacting seal shall be a soft material to prevent scratching or damage to 
the aircraft skin. The seals that contact the aircraft shall be segmented and 
attached to the main closure assembly with Velcro type fastener strips for easy 
replacement. 

100-3.9 Automatic Leveling 
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The PBB shall be equipped with an automatic leveling system (autoleveler) which shall 
allow the PBB to follow changes in the aircraft elevation that occur during aircraft 
loading and unloading. This system shall function with equal reliability for all aircraft 
contours. The autoleveler shall be located on the right side of the cab and be in full 
view of the operator at the control console. 

(a) The autoleveler shall operate such that it is engaged when the master 
key switch is in the "AUTO" position. 

(b) The autoleveler circuit shall include a sustained travel timer. The 
timer limits autolevel operation to a time which is adjustable from 1.6 
to 16 seconds [(Jetway recommends 4 seconds)]. A fault condition 
shall be assumed if the operation exceeds the set time limit. This fault 
condition shall cause all motor power to be disconnected and audible 
and visual alarms to sound. 

(c) The main auto level sensing switch shall be activated upon a 5 degree 
auto level wheel rotation. 

100-3.10 Drive Column 
The drive column shall provide the vertical and horizontal motion for the PBB. The 
drive column and control systems shall be designed for smooth, quiet operation. The 
vertical and horizontal movements shall be capable of being operated simultaneously. 

The drive column shall be divided into two major components: Vertical Drive and 
Horizontal Drive. 

a. Vertical Drive 
The PBB shall be able to be moved vertically by means of two recirculating 
ball bearing screw assemblies. 

(I)  Each assembly shall be independent with individual motors and 
brakes and shall be capable of supporting the PBB under full 
design load to provide 100% redundancy. 

(2) The ball nut shall be equipped with wiper brushes to remove 
grit or dirt from the screw threads and shall be equipped with a 
special thread profile designed to support the PBB in the 
absence of the recirculating ball bearings. 

(3) The vertical drive motors shall be AC induction motors with 
integral reducer and brakes. The brakes shall be spring applied 
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and electrically released and shall hold securely at all 
elevations whenever electrical power is not applied. 

(4) A fault detector capable of sensing differential motion of the 
ball screw assemblies shall be provided. The detector shall 
disconnect electrical power from the vertical drive motors if a 
fault is detected. 

(5) The vertical travel speed shall be 3.6' (1097 mm) per minute 
(1 057 mmlmin for 50 Hz applications) minimum. 

(6) Hydraulic lift cylinders with mechanical stops to prevent 
overtravel shall be provided. 

b. Horizontal Drive 

A variable speed, electro-mechanical drive system shall provide horizontal 
travel. 

( I )  The PBB tires shall be solid rubber. 

(2) The horizontal drive system shall use AC gearmotors with 
integral brakes. The AC motors shall be driven by solid state 
variable fi-equency motor controllers. The AC drive system 
shall provide high efficiency, smooth performance, and good 
component availability. The controller shall provide a variable 
frequency signal to provide adjustable speeds from 0 to 90' 
(27.4 m) per minute. The controller shall be capable of being 
adjusted to provide optimum responsiveness to the horizontal 
controls and shall provide built in diagnostics to assist with 
trouble shooting. 

(3) A steer angle of 180" shall be possible. Steering speed shall be 
adjustable from 1 GO/sec minimum to 42OIsec maximum. 

(4) A regenerative braking system shall allow the PBB to come to 
smooth controlled stops. Integral spring-applied electrically- 
released brakes shall be provided with each drive motor to lock 
the PBB in place when electrical power is disconnected. This 
shall also occur when the joystick is in the neutral position. 

(5) The horizontal drive motors shall be equipped with manual 
brake releases allowing the PBB to be towed in the event of 
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power failure. Tow lugs shall be a component of the lower 
wheel frame. 

100-3.11 Interior Finishes 
The interior finish of the PBB shall be designed to be durable and easy to clean. The 
materials shall be time proven to withstand the environmental exposure of airport 
traffic. All interior finishes shall be Class A rated. 

a. The ceiling shall be made of plank type panels. Each plank shall be 7-114" 
(184 mm) wide with a 314" (19 mm) space between adjacent planks. The 
planks shall run perpendicular to the tunnel centerline and continuously from 
wall to wall. The planks shall be manufactured from 0.020" (0.51 mm) thick 
aluminum, with a white baked-on enamel finish. Planks located at the ends of 
light fixtures shall have a black finish to match the fixtures. 

b. Tunnel and rotunda interior lighting shall be provided by F32 SPX T8, Bi-Pin, 
32 Watt, 2950 Lumen, High Output, Energy Saving, Cool White, Single 
Lamp, Flourescent Light Fixtures that are powered by instant start electronic 
ballast's that provide a 1.0 ballast factor. The light fixtures shall be located 
eight-foot (2438 mm) on center. The average light intensity at the floor shall 
be 18 foot candles (194 lux). Please note that lighting intensity levels vary 
significantly with changes in interior color designs. The measurements noted 
above are based on an interior design that incorporates white wallboard with 
light colored carpeting and white ceiling. 

Single three-way switches shall be located ill the rotunda and on the wall near 
the service door at the aircraft end of the PBB. These switches shall control 
interior tunnel, bubble, and rotunda lights and the weatherproof florescent cab 
floodlight mounted outside the cab weather door. 

c. The aluminum comer molding that finishes the ends of the ceiling plank and 
the top edge of the wall panels shall be black to match the interior light 
fixtures. 

d. Insulation in the ceiling shall be 112" (12.7 mm) thick, black, fire resistant 
fiberglass. 

e. The subfloor in the cab and bubble area shall be 314" (19 mm) marine grade 
plywood, which has a high resistance to moisture and moisture damage. The 
subfloor in the remainder of the PBB shall be 314" (19 mm) thick American 
Plywood Association rated Oriented Strand Board Exposure I .  
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Ribbed rubber 114" (6.4 mm) thick shall be applied to the floor from the 
aircraft end of the PBB to the terminal side of the service door 

PBB interior floor covering, other than covered in paragraph 6 above, will be 
carpet meeting the properties identified below. 

Weave: 
Surface Texture: 
Gauge: 
Face Yarn: 

Face Yarn Weight: 
Width. 
Color: 

Tufted 
Multilevel Loop 
5/64 
3-Ply Dupont BCF 
Antron Legacy Nylon 
32 ozs./sq. yd. 
18" Modules 
Light Gray 

...................................................................... 
DESIGNER SHALL CONFIRM CARPET TYPE WITH MAA TASK 
MANAGER. 
...................................................................... 

Aluminum carpet molding shall be supplied with the PBB. 

h. The tunnel wall treatment shall consist of floor to ceiling high pressure 
laminate phenolic and melamine plastic panels. The panels shall be 
approximately 4' (1219 mm) on center and shall be supported by clear 
anodized aluminum trim with a black accent strip. The design allows each 
panel to be removed individually. This built-up wall structure results in an 
average thermal resistance R of 2.6 ~ r - ~ t ~  OFIBTU (.46 m2 OCIW). The color 
shall be white. 

The walls of the rotunda pivoting section shall be developed using a series of 
2-112 inch (63.5 mm) wide formed galvanized steel slats that shall be 
connected together to develop a coiling curtain assembly. 

Wall treatments in the cab pivoting section shall be galvanized steel slats. 
Every other slat in the cab side coiling curtain shall be equipped with a 1-112 
inch (38mm) wide x 12 inch (305 mm) high wire glass vision panel to 
enhance operator visibility. 

i. Other Interior Surfaces Exposed to Passengers 
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Contaminants shall be removed from the surface in accordance 
with SSPC SP-1 and appropriate SSPC commentaries. 

The surface shall be mechanical cleaned in accordance with 
SSPC SP-3 to remove loose scale and contaminants fi-om the 
surface where required. 

The cab surface shall be dry abrasive blast cleaned in 
accordance with SSPC SP-6 to obtain a 1-3 mil profile. 

(2) Primer: 

One coat of Sherwin-Williams High Build "Chromate Free" Epoxy 
Primer E65AC8\E65RC5 (or equivalent) shall be applied. The dry 
film thickness shall be 2-1 0 mils. 

(3) Finishcoat: 

Sherwin-Williams high solids Polane H Poly- urethane (or equivalent) 
shall be applied. The dry film thickness shall be 2-3 mils. The color 
shall match the wallboard color unless otherwise specified. 

The total dry film thickness shall be 4-1 0 mils. 
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k. Small Miscellaneous Assemblies 

(I) Surface preparation: 

The surface shall be dry abrasive blast cleaned in accordance with 
SSPC SP-6 to obtain a 0.5-1.5 mil profile. 

(2) Finish Coat: 

One coat of Morton Int. Corvel Zinc Rich Gray Epoxy Powder #13- 
7004 shall be applied and heated to 350°F for 20 minutes. The 
finished coating thickness shall be 2-5 mils. 

100-3.12 Exterior Finishes 

a. Surface Preparation: 

(1) Contaminants shall be removed from the surface in accordance with 
SSPC SP-1 (Solvent Wipe) requirements and commentaries. 

(2) The surface shall then be dry abrasive blast cleaned in accordance with 
SSPC SP-6 (Commercial Blast Cleaning) requirement to obtain a 1-3 
mil profile. 

b. Primer: 
One coat of Sherwin-Williams High Build Epoxy Chromate Free Primer E65 
AC8\E65RC5 shall be applied over the prepared surface to a dry film 
thickness shall be 3-17 mils (75-425 microns). 

c. Finish Coat: 
One finish coat of Sherwin-Williams polane (aliphatic) high solids, catalyzed, 
pigmented Polyurethane, shall be applied over the primer coat at a dry film 
thickness shall be 2-3 mils (50-75 microns). The color shall be white. 

The total exterior finish shall provide a minimum dry film thickness shall be 6 
mils (1 50 microns). 

DESIGN CRITERIA FOR NEW PBBS AND NEW FOUNDATIONS 

100-4 The PBB shall be designed in accordance with good engineering practices and the 
standards developed and adopted by the passenger boarding bridge industry. 
Particular attention shall be given to keeping components simple, rugged and easily 
accessible for routine maintenance, including lubrication, component exchange and 
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ease of adjustment. All access panels and openings shall be sized to accommodate 
the component being changed or adjusted, as well as the equipment and personnel 
necessary to accomplish the work. 

100-4.1 Environmental Considerations, The PBB shall operate satisfactorily under ambient 
temperature conditions of -25 OF (-32 OC) to 125 OF (52 OC), with wind up to 60 mph 
(97 kph). All components and materials shall be individually and collectively 
designed or selected for long service life under such conditions. 

100-4.2 Power Requirements. The PBB shall operate on 4801277 V.A.C., 3 phase, 60 Hz. 
Wye configuration with neutral and separate ground (5 wire). The 480 V.A.C. shall 
be transformed to 1201240 VAC for lighting and controls. 

100-4.3 Structural Loads 

a. The PBB shall support the following loads. These loads may be applied in 
total or in part, singularly or simultaneously. The design shall be based on the 
combination that imposes the most adverse loading. PBB manufacturer shall 
confirm that PCAir and 400Hz unit dead loads submitted by the Contractor 
can be supported on the new bridges. In addition to the dead loads and strain 
caused by movement, the entire PBB shall support: 

(1) A live load of 40 pounds per square foot (psfj (1 95 kg/m2) 

(2) A retracted and stowed wind load of: 25 psf (122 kg/m2) or an 
approximate wind velocity of 90 mph (145 kph). 

An operation wind load of 12.5 psf (61 kg/m2) or an approximate 
wind velocity of 60 mph (97 kph). 

(3) A roof load of 25 psf (122 kg/m2). 

b. The structural design shall provide sufficient torsional rigidity to avoid 
excessive sway when the PBB is brought to a gradual stop. 

c. All mechanisms for actuating, guiding and restraining the PBB and its 
components shall be designed to minimize noise and sway so that no sense of 
insecurity shall be apparent to passengers. No operating loads shall be 
transmitted to the terminal building. 
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a. It shall be the Contractor's responsibility to design the foundations for the 
Passenger Boarding Bridges based on load data provided by the bridge 
manufacturer. Foundation designs shall be submitted to the Engineer for 
information and record. Designs shall be signed and sealed by a professional 
engineer registered in the state of Maryland. 

b. Anchor Bolt Assemblies: Anchor Bolts shall be ASTM A36 or ASTM A307 
material. Bolts, nuts, washers, and related components shall be hot-dipped 
galvanized in accordance with ASTM A 123 and ASTM A 153. 

All anchor bolts shall be properly protected from bending and damage during, 
and after construction. The Contractor shall furnish layout templates, anchor 
bolts, anchor and leveling nuts, as required to complete the installation. Nuts 
shall meet the requirements of ASTM A 449 and shall be galvanized. In 
addition, after installation, tack welds shall anchor the nuts to the base. All 
zinc coating removed or damaged by welding or by any other reason shall be 
cleaned and repaired with galvanizing repair primer meeting the requirements 
of FS TT-P-641 G (1). 

c. The Contractor shall confirm the PBB configuration and foundation locations 
prior to fabricating any materials associated with the support column. Exact 
shaft locations and anchor bolt configuration may vary based on the actual 
PBB manufacturer and Model being provided. The Contractor shall provide 
drawings and template location for all anchor bolt locations and detailing all 
work required to set the anchor bolts. Any expense incurred because of any 
error in setting anchor bolts shall be borne by the Contractor. 

d. An approved non-shrinking, grout shall be used underneath the column 
baseplate and leveling-plate. Grout shall be a no-iron mix to preclude 
unsightly rust marks. 

CODES, REGULATIONS, AND REFERENCES 

100-5 PBBs shall be designed to meet U.S. Codes and Regulations that have been adopted 
by the passenger boarding bridge industry as described below. 

100-5.1 Structural 
a. American Institute of Steel Construction (AISC) Specifications for the Design, 

Fabrication and Erection of Structural Steel for Buildings. 

b. American Welding Society (AWS) Standards. 
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c. Structural Design and Corrugated Steel Panels based on Van Karmon Theory 
and on buckling studies by Peterson and Card. 

100-5.2 Material 

Structural PlateISteellShapes: ASTM-A36 
Structural Tube: ASTM-A500 
Steel Pipe: ASTM-A53 
Steel Sheet: ASTM-A570 
Steel Plate: ASTM-A5 14 
Hinge Pins: ASTM-A3 1 1 Grades 10 1 8 & 1 144 
Bolts: High Strength SAE-J429 Grades 5 

& 8 or ASTM-A325 & A440 

100-5.3 Mechanical. All mechanical components and designs shall conform to the 
recommendations and standards established by the Society of Automotive Engineers 
(SAE) and the American Society of Mechanical Engineers (ASME). 

100-5.4 Electrical. The PBB shall be listed by ETL Testing Laboratories, an NRTL testing 
laboratory, for conformance to ANSIIUL-325. All equipment and methods of 
installation shall conform, where applicable, to the requirements and 
recommendations of the National Electrical Manufacturers Association (NEMA) and 
the National Electrical Code (NEC) latest issue. 

100-5.5 Fire Protection. PBBs shall meet the requirements of the National Fire Protection 
Association (NFPA) 415, "Standard on Airport Terminal Buildings, Fueling Ramp 
Drainage, and Loading Walkways," and NFPA 101, "Life Safety Code." 

100-5.6 Paint. Surface preparation and painting of the PBB shall conform to the guidelines 
and standards of the Structural Steel Painting Council (SSPC). 

MANUALS AND TRAINING 

100-6.1 Operation and Maintenance manuals shall follow the intent of the Air Transport 
Association (ATA) Specification 10 1 and shall include preventative maintenance 
requirements and problem solving procedures. 

100-6.2 Operation and maintenance manuals shall be provided to the Engineer by the 
Contractor: 

..................................................................... 
DESIGNER TO INSERT NUMBER BASED ON FOLLOWING SCHEDULE: 
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a. One PBB - Three Operation and Maintenance Manuals. 

b. Two PBBs - Four Operation and Maintenance Manuals. 

c. Three PBBs - Five Operation and Maintenance Manuals. 

d. Four or More PBBs - Six Operation and Maintenance Manuals. 
..................................................................... 

100-6.3 PBB operator training shall be provided, by PBB type, at scheduled times during the 
installation. The training schedule shall be set by the MAA for uninterrupted four- 
hour blocks per PBB type between 8:00 a.m. and 5:00 p.m. during the standard 
workweek. 

WARRANTY 

100-7.1 The Contractor shall warrant that the PBBs and all components and accessories 
comply with the requirements of the contract documents, including approved 
drawings and this specification. The PBB shall perform to the design function for a 
minimum period of one (I)  year from the date of final acceptance of the PBB by the 
Owner. Failures caused by normal wear and tear, acts of God, and modifications by 
the Owner, which have not been approved by the manufacturer, will be excluded from 
the coverage in this section. 

100-7.2 The Contractor shall warrant that the PBBs and all their components are new and 
manufactured using new materials, are of good quality, are suitable use on aircraft, 
and are fiee and clear from liens, encuinbrances and title defects. 

100-7.3 The Contractor (andlor the manufacturer of the PBB, as applicable) further agrees to 
repair or replace any warranty defect, including both pasts and labor, at his expense, 
within twenty-four (24) hours of notification from the Owner. 

100-7.4 The Contractor (and/or the manufacturer of the PBB, as applicable) further agrees to 
repair or replace (parts and labor), at his expense, within twenty-four (24) hours, any 
defect which constitutes a breach of warranty, provided the Contractor is notified of 
such defect within twelve (12) months following the date of formal written Final 
Acceptance by the Owner. 

100-7.5 Upon Owner's submission of a claim as provided above and following its 
substantiation, Contractor (andlor the manufacturer of the PBB, as applicable) shall at 
its option either (1) repair or replace its product or work at the final delivery point or 
(2) refund an equitable portion of the purchase price. 
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100-7.6 Failure caused by: (a) Owner's abuse (b) acts of God, which shall include but not be 
limited to hurricanes, earthquakes, and natural disasters are specifically excluded 
from the coverage of this section. 

CONSTRUCTION METHODS 

100-8.1 General. The Contractor shall install the Passenger Boarding Bridges at the locations 
indicated in the Contract Drawings. 

100-8.2 Transport and Deliveries. Removal and transport to the storage location shall be 
coordinated with the Engineer and MAA Operations. Delivery of new Passenger 
Boarding Bridges shall be coordinated with MAA Operations and occur at BWI Gate 
55. Contractor will be required to provide security in compliance with the security 
requirements at Gate 55 when deliveries or transport of the PBBs are scheduled. 

100-8.3 Foundations. The Contractor shall be required to install new or reinstall existing 
Passenger Boarding Bridges on existing foundations. Any modifications to the 
foundations will need to be designed, signed and sealed by a PE registered in the State 
of Maryland and submitted to Engineer for information and record prior to the 
installation. 

100-8.4 Utilities. The Contractor shall be responsible for all interface connections between 
the PBB and the building systems. During removal, installation, or re-installation, the 
contractor shall coordinate with MAA Maintenance regarding disassembly and 
reconnection of building systems with the PBB. 

100-8.5 Safety and Weathersealing. Prior to removal of the PBB, the Contractor shall 
submit to the Engineer a plan for temporarily covering the opening left by the PBB 
removal. The covering shall be weathertight to prevent any penetration of water into 
the building as a result of the removal of the PBB. 

100-8.6 Testing. After installation or re-installation of a Passenger Boarding Bridge, the 
Contractor and a Manufacturer Representative of the Passenger Boarding Bridge shall 
test the PBB according to the Specifications and the satisfaction of the Engineer. The 
operation of each PBB shall undergo an aircraft test park for the most demanding 
aircraft docking procedures to ensure proper mating of the PBB to the aircraft. 
Temporary tape shall be used for the stop bar and lead-in lines for the aircraft test 
park. Following a successful test part, the final pavement marking for the aircraft 
may be placed. If any problems are encountered with regards to the Passenger 
Boarding Bridge the Contractor shall correct at his expense and to the Engineer's 
satisfaction and re-tests. 

METHOD OF MEASUREMENT 
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.............................................................................. 
DESIGNER SHALL DEFINE THE METHOD OF MEASUREMENT BASED ON THE 
TYPE OF PROCUREMENT FOR THE PROJECT. THE MAA TASK MANAGER 
SHOULD APPROVE THE METHOD OF MEASURMENT AND THE ITEMS 
INCLUDED. A STANDARD LIST IS PROVIDED. 
.............................................................................. 

100-9.1 PASSENGER BOARDING BRIDGE REMOVAL AND STORAGE: The work 
for this item shall be measured per each and includes performing all mechanical and 
electrical system disconnects, removal of the bridge from the foundation, protection 
of the terminal gate openings, transport of the bridge to the storage location identified 
on the Contract Documents, protection of the PBB from damage during transport and 
storage, and provision of all materials, labor, transport, handling, storage materials 
and fees, and other associated items necessary to accomplish this work. 

100-9.2 PASSENGER BOARDING BRIDGE REMOVAL AND DISPOSAL: The work 
for this item shall be measured per each and includes performing all mechanical and 
electrical system disconnects, removal of the bridge from the foundation, protection 
of the terminal gate openings, transport to an approved disposal site, and provision of 
all materials, labor, transport, handling, storage materials, disposal fees, and other 
associated items necessary to accomplish this work. 

100-9.3 PASSENGER BOARDING BRIDGE REINSTALLATION WITH FIXED 
SECTION INSTALLATION: The work for this item shall be measured per each 
and includes transport from the storage area, installation of the bridge onto an existing 
foundation, performing all mechanical and electrical system connections, protection 
of PBB and terminal gate openings, fixed section installation, and other inc~dentals as 
shown on the plans. This item also includes electrical and communication capacity 
upgrades required for the bridges. 

100-9.4 PASSENGER BOARDING BRIDGE REINSTALLATION WITHOUT FIXED 
SECTION INSTALLATION: The work for this item shall be measured per each 
and includes transport from the storage area, installation of the bridge onto an existing 
foundation, performing all mechanical and electrical system connections, protection 
of PBB and terminal gate openings, and other incidentals as shown on the plans. This 
item also includes electrical and communication capacity upgrades required for the 
bridges. 

100-9.5 FURNISH AND INSTALL A NEW PASSENGER BOARDING BRIDGE: The 
work shall be measured per each and includes the purchase, delivery, and transport of 
the new bridge, storage and protection of the PBB as needed prior to installation, 
installation of the bridge onto an existing foundation, performing all mechanical and 
electrical system connections, protection of PBB and terminal gate openings, 
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furnishing of all materials (including the pantograph), labor, testing, certifying, 
handling, equipment, tools, and all associated effort required to accomplish this work. 
This item also includes provision of Operations and Maintenance Manuals to the 
Engineer and provision and coordination of Training for the users. 

PASSENGER BOARDING BRIDGE FOUNDATION CONSTRUCTION: The 
work shall be measured per each and includes the furnishing of all materials, labor, 
design, testing, certifying, handling, equipment, tools, and all associated effort 
required to complete this item. 

PASSENGER BOARDING BRIDGE FOUNDATION MODIFICATION: This 
work shall be measured per each and includes the furnishing of all materials, labor, 
design, testing, certifying, handling, equipment, tools, and all associated effort 
required to complete this item. 
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BASIS OF PAYMENT 

.............................................................................. 
DESIGNER SHALL SELECT THE PAY ITEMS BASED ON THE TYPE OF 
PROCUREMENT METHOD FOR THE BRIDGES. THE ITEMS SHALL BE 
DISCUSSED AND APPROVED BY THE TASK. 

100-10 The accepted quantities for the items listed under Method of Measurement shall be 
paid for at the Contract unit price per each, complete and accepted in place. 

Payment will be made under: 

Item PBB 100- 10.1 Passenger Boarding Bridge Removal and Storage - Per Each 
Item PBB 100-10.2 Passenger Boarding Bridge Removal and Disposal - Per Each 
Item PBB 100-10.3 Passenger Boarding Bridge Reinstallation with Fixed Section - 

Per Each 
Item PBB 100-1 0.4 Passenger Boarding Bridge Reinstallation without Fixed 

Section - Per Each 
Item PBB 100-1 0.5 Furnish and Install a New Passenger Boarding Bridge - Per 

Each 
Item PBB 100-1 0.6 Passenger Boarding Bridge Foundation Construction - Per 

Each 
Item PBB 100-1 0.7 Passenger Boarding Bridge Foundat~on Modification - Per 

Each 

END OF ITEM PBB-100 
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SECTION 270500 - COMMON WORK RESULTS FOR COMMUNICATIONS 

PART 1 - GENERAL 

1,l RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
TransportatiodMaryland Aviation Administration Standard Provisions for Construction 
Contracts Volume I, Maryland State Highway Administration, Anne Arundel County and 
Interim Standard Provision Addenda, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Communications equipment coordination and installation. 
2. Sleeves for pathways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Commoll communications installation requirements. 

1.3 DEFINITIONS 

A. EPDM: Ethylene-propylene-diene terpolymer rubber. 

B. NBR: Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data: For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of communications equipment: 

1. To allow maximum possible headroom unless specific mounting heights that 
reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to 
other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
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4. So connecting pathways, cables, wireways, cable trays, and busways will be clear 
of obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for communications items that are 
behind finished surfaces or otherwise concealed. Access doors and panels are specified 
in Division 08 Section "Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Section 270528. 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR PATHWAYS AND CABLES 

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

2.2 SLEEVE SEALS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and pathway or cable. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 
e. Approved Equal 

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or 
conduit. Include type and number required for material and size of pathway or 
cable. 

3. Pressure Plates: Plastic. Include two for each sealing element. 
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4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of 
length required to secure pressure plates to sealing elements. Include one for each 
sealing element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1 107, factory-packaged, 
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to 
consistency suitable for application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION 

A. Comply with NECA 1 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center 
of unit for wall-mounting items. 

C. Headroom Maintenance: If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum possible 
headroom consistent with these requirements. 

D. Equipment: Install to facilitate service, maintenance, and repair or replacement of 
components of both communications equipment and other nearby installations. 
Connect in such a way as to facilitate future disconnecting with minimum interference 
with other items in the vicinity. 

E. Right of Way: Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS 

A. Communications penetrations occur when pathways, cables, wireways, or cable trays 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall 
assemblies. 

B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or 
formed openings are used. Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 
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E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 114-inch annular clear space between sleeve and pathway 
or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool 
exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between 
sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location 
of joint. 

J. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at pathway and cable penetrations. Install sleeves and seal pathway 
and cable penetration sleeves with firestop materials. 

K. Roof-Penetration Sleeves: Seal penetration of individual pathways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves 
and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to 
allow for 1-inch annular clear space between pathway or cable and sleeve for installing 
mechanical sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for pathway or 
cable material and size. Position pathway or cable in center of sleeve. Assemble 
mechanical sleeve seals and install in annular space between pathway or cable and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and 
make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for 
communications installations to restore original fire-resistance rating of assembly. 
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END OF SECTION 270500 
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SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
TransportatiodMaryland Aviation Administration Standard Provisions for Construction 
Contracts Volume 1, Maryland State Highway Administration, Anne Arundel County 
and Interim Standard Provision Addenda, apply to this Section. 

B. Related Sections: 

270528 Pathways for Communications Systems 

270543 Underground Ducts and Raceways for Communications Systems 

270553 Identification for Communications Systems 

27 1 100 Communications Equipment Room Fittings 

5. 27 1300 Communications Backbone Cabling 

SUMMARY 

A, This Section Includes the following: 

1. Conduit, fittings and bodies. 

2. Bonding, Grounding cable and fittings. 

3. Junction boxes, pull boxes and gutters. 

4. Measured pull tape. 

B. This Section covers only communications bonding and grounding conduit and fittings. 
Refer to Section 271100 Communications Equipment Room Fittings for cable 
traylladder rack bonded within the telecommunications rooms. Refer to Section 271 300 
Communications Backbone Cable for bonding of Communications Cable to the 
Grounding system. 
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1.3 REFERENCES 

A. The publications listed below form a part of this specification. The publications are 
referred to in the text by basic designation only. 

B. Specific reference in specifications to codes, rules, regulations, standards, 
manufacturer's instructions, or requirements of regulatory agencies shall mean the latest 
printed edition of each in effect at the date of contract unless the document is shown 
dated. 

C. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the more 
stringent requirements. 

2. Between referenced requirements and contract documents: Comply with the one 
establishing the more stringent requirements. 

D. References: 

1. American National Standards Institute (ANSI): 

a. C80.1 Rigid Steel Conduit - Zinc Coated. 

b. (280.4 Fittings for Rigid Metal Conduit. 

2. Federal Specifications (FS): 

a. W-C-58C Conduit Outlet Boxes, Bodies Aluminum and Malleable Iron. 

b. W-C-1094 Conduit and Conduit Fittings Plastic, Rigid. 

c. WW-C-566C Flexible Metal Conduit. 

d. WW-C-581D Coatings on Steel Conduit. 

3. National Electrical Manufacturers Association (NEMA): 

a. RNI Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel 
Conduit and Electrical metallic Tubing. 

b. TC2 Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80). 

c. TC3 PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

d. NEMA VE 1 - Metal Cable Tray Systems. 
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e. NEMA VE 2 - Metal Cable Tray Installation Guidelines. 

4. American Society for Testing and Materials International (ASTM): 

a. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products. 

b. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip 
Process. 

c. ASTM B633 - Standard Specification for Electrodeposited Coatings of 
Zinc on Iron and Steel. 

5. Underwriters Laboratories Inc. (UL): 

a. 6 Rigid Metal Electrical Conduit. 

b. 514 B Fittings for Conduit and Outlet Boxes. 

c. 651 Schedule 40 and 80 Rigid PVC Conduit. 

d. 65 1A Type EB and A Rigid PVC Conduit and HDPE Conduit. 

e. 1666 Standard for Riser Application for Optical Fiber Raceway. 

6. National Fire Protection Association, Inc. (NFPA) ANSIINFPA 70 National 
Electrical Code (NEC). 

7. National Electrical Safety Code (NESC). 

8. Telecommunications Industry Association TIA-569-B-2004 Commercial Building 
Standard for Telecommunications Pathways and Spaces. 

9. American National Standards Institute ANSI JISTD-607-A-2002 Commercial 
Building Grounding (Earthing) and Bonding Requirements for 
Telecommunications. 

10. Building Industry Consulting Service Intemational (BICSI) Telecommunications 
Distribution Methods Manual (TDMM). 

11. Building Industry Consulting Service Intemational (BICSI) Customer Owned 
Outside Design Manual. 

12. Local, county, state and federal regulations and codes in effect as of date of 
purchase. 
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13. Equipment of foreign manufacture must meet U.S. codes and standards. It shall 
be indicated in the proposal the components that may be of foreign manufacture, 
if any, and the country of origin. 

1.4 SUBMITTALS 

A. The Contractor shall perform no portion of the work requiring submittal and review of 
record drawings, shop drawings, product data, or samples until the respective submittal 
has been approved by the Owner. Such work shall be in accordance with approved 
submittals. 

B. Qualifications: The Contractor shall submit qualification data sheets for firms and 
persons as specified in the "Quality Assurance" article of this specification to 
demonstrate their capabilities and experience. 

C. Proposed product data sheets: The Contractor shall submit catalog cut-sheets that 
include manufacturer, trade name, and complete model number for each product 
specified. Model number shall be handwritten and/or highlighted to indicate exact 
selection. Identify applicable specification section reference for each product. 

D. Record Drawings: Furnish CAD drawings of completed work including cable ID 
numbers following the Owner's labeling standards. Submit in hardcopy (two full size 
and two half size) and electronic formats. 

1.5 QUALITY ASSURANCE 

A. Contractor Qualifications: 

1. The Contractor shall submit references and other related evidence of installation 
experience for a period of three years prior to the issue date of this Specification. 

2. All work shall be supervised on-site by a BICSI Registered Communications 
Distribution Designer (RCDD). Must demonstrate knowledge and compliance 
with all BICSI, TIAIEIA, UL, and NEC standards and codes. Contractor shall 
submit proof of RCDD designation. 

B. Provided products shall meet the following requirements: Items of the same 
classification shall be identical. This requirement includes equipment, assemblies, 
parts, and components. 

C. Assure that the "as installed" system is correctly and completely documented including 
engineering drawings, manuals, and operational procedures in such a manner as to 
support maintenance and future expansion of the system. 
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1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify dimensions in areas of installation by field measurements 
before fabrication and indicate measurements on Shop Drawings. Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

B. Established Dimensions: Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating units without field 
measurements. Coordinate supports, adjacent construction, and fixture locations to 
ensure actual dimensions correspond to established dimensions. 

1.7 DELIVERY AND STORAGE 

A. Equipment shall be delivered in original packages with labels intact and identification 
clearly marked. 

B. Equipment shall not be damaged in any way and shall comply with manufacturer's 
operating specifications. 

C. Equipment and components shall be protected from the weather, humidity, temperature 
variations, dirt, dust, or other contaminants. Equipment damaged prior to system 
acceptance shall be replaced at no cost to the Owner. 

1.8 COORDINATION 

A. Field coordinate installation of conduit and cable wit11 other trades to ensure clearance 
requirements are met. 

B. Coordinate with all contractors providing equipment outside the scope of this contract. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Grounding Conductors, Cables, Connectors, and Rods: 

a. Apache GroundingIErico Inc. 
b. Boggs, Inc. 
c. Chance/Hubbell. 
d. Copperweld Corp. 
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Dossest Corp. 
Erico Inc.; Electrical Products Group. 
Framatome ConnectorslBumdy Electrical. 
Galvan Industries, Inc. 
Ideal Industries, Inc. 
ILSCO. 
KeameyICooper Power Systems. 
0-ZIGedney Co., a business of the EGS Electrical Group. 
Raco, Inc.; Division of Hubbell. 
Thomas & Betts, Electrical. 
Approved Equal. 

MATERIALS 

A. All conduits, fittings, junction and pull boxes shall be UL rated. 

B. All conduits, fittings, junction and pull boxes shall comply with the NEC. 

C. PVC-Coated Rigid Steel Conduit and Fittings: Follow NEMA RNI (Type A). 

D. Non-metallic Conduit and Fittings: Pass NEMA TC2, UL 651 and 651A and FS W-C- 
1094A. EMT fittings shall be formed steel compression sing type. Die cast fittings are 
not allowed. 

E. Rigid Steel Galvanized Conduit and Fittings Before Coating 

1. Follow FS WW-C-581 d, ANSI C80.1, and UL 6. 

2. Pass bending, ductility, and thickness of zinc coating in ANSI C80.1 

F. Electrical Metallic Tubing (EMT) 

I EMT fittings shall be formed steel compression ring type. Die cast fittings are not 
allowed. 

2. EMT shall be UL listed and conform to NEC Article 300.22. 

3 Shall be used inside buildings only. 

4. Only manufacturer's fittings, transition adapters, terminators and fixed bends 
shall be used. 

5.  All transition junction and pull boxes, fittings terminators and adapters shall be a 
metallic material. 
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6. Minimum average tensile strength shall be 1250 lbs. for 1%-inch and smaller 
conduits and innerduct. 

7.  Minimum average tensile strength shall be 1800 lbs. for conduits larger than 1 % 
inch. 

G. Conduit Bodies: Follow UL 514B and FS W-C-58C. Furnish sufficient coating for 
touch up after installation. 

H. Conduit Fittings 

1. All fittings shall be compression or threaded. 

2. Fittings shall provide a secure connection for pulling communications cables. 

3. Setscrew fittings are not permitted. 

I. Conduit "condulets" are not permitted. 

J. Flexible conduit is not permitted. 

K. Non-metallic conduits are not permitted in above ground installations. Conversion 
fittings are required for non-metallic (below ground) to metallic (above ground) 
transitions. 

L. Telecolnmunications Bonding Backbone (TBB): 

I.  All Telecommunications Bonding Backbone (TBB) Cables shall be insulated and 
installed in conduit between manholes, telecommunications closets, building steel 
frame and building electrical grounding system. 

2. TBB cables shall interconnect all Telecommunications Grounding Busbars (TGB) 
with the Telecommunications Main Grounding Busbar (TMGB). The TBB shall 
originate at the TMGB and extend throughout the building and connects to all the 
TGB's in telecommunications closets and equipment rooms. 

3. The TBB shall be installed without splices, where practicable. If splices are 
necessary they shall be minimum in number accessible and located in 
telecommunications spaces. Joined segments shall be connected using irreversible 
compression-type connectors, exothermic welding or equivalent. 

4. The TBB shall be No. 310 AWG between TMGB and TGB's. The TBB from one 
TGB to another TGB shall be No. 6 AWG. The TBB from TGB to the panel 
board in the same telecommunications space shall be No. 6 AWG. All TBB 
connections to the TGB shall utilize listed 2-hole compression connectors. 
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5. Exothermic welds shall be used to connect TBB from TMGB or TGB and 
buildlng steel frame. All other connections will use 2-hole compression 
connectors. 

6. UL Listed with Flame Propagation compliant with UL 2024. 

M. Maintenance Hole Bonding and Grounding. 

1. The Maintenance Hole shall be bonded and grounded if a splice case is required 
for any cable pulled through the space. No bonding or grounding is required if all 
cables are pulled without a splices. 

2. Splice cases, cable rack and ground rod shall be bonded together using a 
minimum No. 6 AWG copper cable. 

N. Pull Boxes, Junction Boxes and Gutters 

I All junction boxes, gutters and pull boxes shall comply with NEC Article 3 14. 

2. All junction boxes, gutters and pull boxes shall meet the following minimum 
material requirements: 
a. 16-gauge steel or heavier. 
b. Seams shall be continuously welded and grounded smooth. 
c. External screws and clamps. 
d. External mounting feet (where possible). 
e. Oil-resistant gasket and adhesive. 
f. ANSI 61 gray polyester powder coating inside and out over phosphatized 

surface. 
g. UL 50 type 12. 

3. All junction boxes, gutters and pull boxes shall be provided with bushings for 
conduits and/or cabling. 

4. All junction boxes, gutters and pull boxes shall be securely installed. 

5.  All junction boxes, gutters and pull box sizes for single and multiple conduit runs 
shall comply with BICSI TDMM. 

6. All bonding conductors and connectors shall be listed for the purpose intended 
and approved by a Nationally Recognized Testing Laboratory (NRTL). 

7 All bonding conductors shall be insulated and copper. The minimum bonding 
conductor size shall be a No. 6 AWG. 

PART 3 - EXECUTION 
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3.1 PREPARATION 

A. Contractor's on-site RCDD supervisor shall review, approve and stamp all shop 
drawings, coordination drawings and record drawings. 

B. Verify conduit system is properly sized for cables (minimum one inch, unless otherwise 
noted in Drawings). 

C. Verify general conduit route following Drawings. 

D. Verify substrates to which work is connected and determine detail requirements for 
proper support. 

E. Verify proper location and type of rough-in for conduit, cable terminations and ground 
buss bar. 

3.2 INSTALLATION 

A. Coordinate locations with other trades prior to installation. 

B. Install work following drawings, manufacturer's instructions and approved submittal 
data. 

C. Installation plans and requests for information (RFIs) shall be reviewed by contractor's 
on-site RCDD. 

D. All work shall be supervised and reviewed by contractor's on-site RCDD. 

E. Locations and Types: 

1. Install PVC coated conduits in outdoor above-ground locations, inside valve 
vaults and wet wells, and in corrosive and wet environments. 

2. Install PVC conduits in buried duct banks or encased in concrete. Use PVC 
coated rigid steel elbows for stub-outs. 

3. Install exposed conduit parallel or perpendicular to lines of existing construction 
and grouped together where possible, without interfering with use of premises or 
working areas. Prevent safety hazards and interference with operating and 
maintenance procedures. 

4. Conduit may pass through areas with temperature differential of 20 degrees F or 
more. Seal with proper fitting at barrier between areas of differing temperature. 

5. Do not install conduit in interference with equipment placement or operation; 
piping; structural members; maintenance access; indicated future equipment. 
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6. Contractor's RCDD supervisor shall coordinate with drawings of other disciplines 
to determine availability of space for installation. 

F. Design Considerations 

1. Conduit fill shall comply with ANSIITIAIEIA-569-B. 

2. The minimum bend radius is six times the conduit inside diameter (ID) for a two- 
inch conduit or less. 

3. The minimum bend radius is ten times the conduit ID for a conduit greater than 
two inches. 

4. Below grade conduit shall extend three inches above finished floor (AFF) with a 
bushing. 

i 

5. Ceiling conduit or sleeves shall extend six inches below finished ceiling with a 
bushing. 

6. All stubbed conduit ends shall be provided with a ground bushing. 

7. All conduit penetrations shall comply with all applicable fire codes. All conduit 
penetrations in fire-rated walls or floors shall be sealed and fire proofed to at least 
the rating of the penetration area. 

8. Conduits shall be routed in the most direct route, with the fewest number of bends 
possible. 

9. There shall be no continuous conduit sections longer than 100 feet. For runs that 
total more than 100 feet, insert junction or pull boxes (or gutters if appropriate) so 
that no continuous run between pull boxes is greater than 100 feet. 

10. There shall be no more than two 90-degree bends (180 degrees total) between 
conduit pull boxes. 

11. Changes in direction shall be accomplished with sweeping bends observing 
minimum bend radius requirements above. Do not use pull boxes for direction 
changes unless specifically designated otherwise in the Drawings. 

12. Unless otherwise noted in the Drawings, conduits entering pull boxes shall be 
aligned with exiting conduits. 

G. Telecommunication Bonding Backbone (TBB) Installation 

1. Comply with ANSIITIAIEIA-607. 
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2. TBB placed in ferrous metallic conduit that exceeds lm(3 ft) in length, shall be 
bonded to each end of the conduit with a conductor sized as a NO. 6AWG, 
minimum. 

3. The TBB conductor for telecommunications shall bond the TMGB to the service 
equipment (power) ground. 

H. Identification: Refer to Section 270553 Identification for Communications Systems for 
labeling requirements. 

3.3 CLEANING 

A. Remove all unnecessary tools and equipment, unused materials, packing materials, and 
debris from each area where Work has been completed unless designated for storage. 

3.4 ACCEPTANCE 

A. Once all work has been completed, test documentation has been submitted and 
approved, and the Owner is satisfied that all work has been completed in accordance 
with contract documents, the Owner will notify Contractor in writing of formal 
acceptance of the system. 

B. Acceptance shall be subject to completion of all work and submittal and approval of 
complete as-built documentation as described above, and MAA final inspection of the 
work for compliance with the approved as-built documentation. 

END OF SECTION 270526 
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SECTION 270528 - PATHWAYS FOR COMMUNICATIONS SYSTEMS 

PART I - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
TransportationIMaryland Aviation Administration Standard Provisions for Construction 
Contracts Volume 1, Maryland State Highway Administration, Anne Arundel County 
and Interim Standard Provision Addenda, apply to this Section. 

B. Related Sections: 

1 .  270526 Grounding and Bonding for Communications Systems 

2. 270543 Underground Ducts and Raceways for Communications Systems 

3.  270553 Identification for Communications Systems 

4. 27 1 100 Communications Equipment Room Fittings 

5. 27 1 300 Communications Backbone Cabling 

6. 271 900 Exterior Communications Pathways 

1.2 SUMMARY 

A. This Section includes the following: 

1. Conduit, fittings and bodies, including multi-cell conduit 

2. Riser flexible raceway (innerduct) and fittings 

3. Junction boxes, pull boxes and gutters 

4. Measured pull tape 

B. This Section covers only communications conduit and fittings. Refer to Section 271 100 
Communications Equipment Room Fittings for cable traylladder rack within the 
telecommunications rooms. 

1.3 REFERENCES 

A. The publications listed below form a part of this specification. The publications are 
referred to in the text by basic designation only. 
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B. Specific reference in specifications to codes, rules, regulations, standards, 
manufacturer's instructions, or requirements of regulatory agencies shall mean the latest 
printed edition of each in effect at the date of contract unless the document is shown 
dated. 

C. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the more 
stringent requirements. 

2. Between referenced requirements and contract documents: Comply with the one 
establishing the more stringent requirements. 

D. References. 

1 American National Standards Institute (ANSI): 

a.) C80.1 Rigid Steel Conduit - Zinc Coated. 

b.) C80.4 Fittings for Rigid Metal Conduit. 

2. Federal Specifications (FS): 

a.) W-C-58C Conduit Outlet Boxes, Bodies Aluminum and Malleable Iron. 

b.) W-C-1094 Conduit and Conduit Fittings Plastic, Rigid. 

c.) WW-C-566C Flexible Metal Conduit. 

d.) WW-C-581D Coatings on Steel Conduit. 

3. National Electrical Manufacturers Association (NEMA): 

a.) RN1 Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel 
Conduit and Electrical metallic Tubing. 

b.) TC2 Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80). 

c.) TC3 PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

d.) NEMA VE I - Metal Cable Tray Systems. 

e.) NEMA VE 2 - Metal Cable Tray Installation Guidelines. 
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4. American Society for Testing and Materials International (ASTM) 

a.) ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products. 

b.) ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip 
Process. 

c.) ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc 
on Iron and Steel. 

5. Underwriters Laboratories Inc. (UL): 

a.) 514 B Fittings for Conduit and Outlet Boxes. 

b.) 65 1 Schedule 40 and 80 Rigid PVC Conduit. 

c.) 651A Type EB and A Rigid PVC Conduit and HDPE Conduit. 

d.) 1666 Standard for Riser Application for Optical Fiber Raceway. 

6. National Fire Protection Association (NFPA) ANSINFPA 70 National Electrical 
Code (NEC). 

7. Telecommunications Industry Association TIA-569-B-2004 Commercial Building 
Standards for Telecommunications Pathways and Spaces. 

8. Building Industry Consulting Service International (BICSI) Telecommunications 
Distribution Methods Manual (TDMM). 

9. Local, county, state and federal regulations and codes in effect as of date of 
purchase. 

10. Equipment of foreign manufacture must meet U.S. codes and standards. It shall 
be indicated in the proposal the components that may be of foreign manufacture, 
if any, and the country of origin. 

1.4 SUBMITTALS 

A. The Contractor shall perform no portion of the work requiring submittal and review of 
record drawings, shop drawings, product data, or samples until the respective submittal 
has been approved by the Owner. Such work shall be in accordance with approved 
submittals. 
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B. Qualifications: The Contractor shall submit qualification data sheets for firms and 
persons as specified in the "Quality Assurance" article of this specification to 
demonstrate their capabilities and experience. 

C. Proposed product data sheets: The Contractor shall submit catalog cut-sheets that 
include manufacturer, trade name, and complete model number for each product 
specified. Model number shall be handwritten andlor highlighted to indicate exact 
selection. Identify applicable specification section reference for each product. 

D. Coordination Drawings: The Contractor shall submit coordination drawings showing 
coordination between communications pathways and other trades. 

E. Record Drawings: Furnish CAD drawings of completed work ~ncluding cable ID 
numbers following the Owner's labeling standards. Submit in hardcopy (two full size 
and two half size) and electronic formats. 

QUALITY ASSURANCE 

A. Contractor Qualifications: 

1. The Contractor shall submit references and other related evidence of installation 
experience for a period of three years prior to the issue date of this Specification. 

2. All work shall be supervised on-site by a BICSI Registered Communications 
Distribution Designer (RCDD). Must demonstrate knowledge and compliance 
with all BICSI, TIAIEIA, UL, and NEC standards and codes. Contractor shall 
submit proof of RCDD designation. 

B. Provided products shall meet the following requirements: Items of the same 
classification shall be identical. This requirement includes equipment, assemblies, 
parts, and components. 

C. Assure that the "as installed" system is correctly and completely documented including 
engineering drawings, manuals, and operational procedures in such a manner as to 
support maintenance and future expansion of the system. 

WARRANTY 

A. General Warranty: Refer to MAA's General and Special Provisions Document for warranty 
requirements. 

1.7 PROJECT CONDITIONS 

A. Field Measurements: Verify dimensions in areas of installation by field measurements 
before fabrication and indicate measurements on Shop Drawings. Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 
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B. Established Dimensions: Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating units without field 
measurements. Coordinate supports, adjacent construction, and fixture locations to 
ensure actual dimensions correspond to established dimensions. 

1.8 DELIVERY AND STORAGE 

A. Equipment shall be delivered in original packages with labels intact and identification 
clearly marked. 

B. Equipment shall not be damaged in any way and shall comply with manufacturer's 
operating specifications. 

C. Equipment and components shall be protected from the weather, humidity, temperature 
variations, dirt, dust, or other contaminants. Equipment damaged prior to system 
acceptance shall be replaced at no cost to the Owner. 

1.9 COORDrNATION 

A. Field coordinate installation of conduit and cable tray with other trades to ensure 
clearance requirements are met. 

B. Coordinate with all contractors providing equipment outside the scope of this contract. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. Definition: 

1. For the purpose of this document, the term "Telecommunication Pathways" 
defines a portion of BW17s communication infrastructure. Telecommunication 
Pathways include products provided for the routing, segregation and support of 
telecommunication cabling both inside and outside of facilities. 

B. Primary Industry Standard Requirements for Telecommunication Pathways: 

1 . Comply with TIA-569-B. 

2.2 CABLE TRAYS 

A. Cable tray installations shall be the primary pathway method used for extension of 
backbone cable plant to Telecommunication Room's (TR's): 

1 ,  Comply with TIA-569-B. 
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2. Cable tray shall be sized to accommodate known cable load and provide for 100% 
expansion. Where applicable, trays shall be provisioned with barriers (minimum 
of 3) segregating the tray into 4 channels. 

3. Tray rungs shall be removable, and capable of sustaining minimum 75 lbs per 
linear foot when supported at 10-foot interval with a maximum deflection of 0.6 
inches at the center of cable tray width for each XX-inch tray. Grounding 
connections shall be in accordance with the latest edition of NEC. 

4. Provide supports, couplings, elbows, tees, dropouts and other fittings as required. 
Support assemblies shall support at least 200 percent of tray system allowable 
load. 

5. Internal Bend Radius: 12 inches. 

6. Comply with the requirements of NEMA VE-I, 2 and ASTM A123. 

2.3 CONDUIT SYSTEMS 

A. Conduit pathways shall be provided as complete Conduit systems including: 

1. Conduit with pull strings 

2. Pull box 1 Junction box assemblies 

3. Mounting I attachment hardware 

4. Labeling 

5.  Grounding 

B. Conduit Fill Calculations. 

1. Calculate and provide conduit systems with sizing and quantities to assure conduit 
wirelcable fill does not exceed pulling tensions, rush limits and performance 
properties of cables installed. 

C. Conduit Trade Sizes: 

1* Typical conduit trade sizes used in Inside Plant Telecommunication Pathways are: 

a.) Trade Size 3/4 Inch EMT 

b.) Trade Size 1 Inch EMT (Minimum Conduit size without written exception 
by OAT Engineer) 

c.) Trade Size 1 !h Inch EMT 
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d.) Trade Size 2 Inch EMT 

e.) Trade Size 3 Inch EMT 

f.) Trade Size 4 Inch EMT 

g.) Various trade size "Flex" conduit (typically limited to 6 feet in length) 

A. Inside plant innerduct shall be plenum rated in building conduits 3-inches and larger. 

1, Inside Plant Innerduct shall be listed and marked for installation in plenum 
airspaces. Plenum rated innerduct shall be minimal 1.00-inch inside diameter. 

a.) Plenum innerducts shall be constructed of low smoke emission, flame 
retardant PVC. 

b.) Innerducts shall be furnished with factory installed nylon pull ropes. 

c.) Innerducts shall have a UL 94 V-0 rating for flame spreading limitation. 

d.) Innerduct reel lengths shall be provided as necessary to insure that ducts are 
continuous; one piece runs from communication room to communication 
room. No innerduct connectors will be allowed between rooms. 

e.) Pulling accessories used for innerduct shall be compatible with materials 
being pulled. Accessories shall be furnished as required to complete the 
installation, including but not limited to, inner duct lubricants, spreaders, 
applicators, grips, swivels, harnesses, and line missiles. 

f.) Each segment of innerduct shall extend at least twelve inches beyond the 
end of the service conduit and or cable tray. Innerduct ends shall be neatly 
restrained with wall mount clamps. 

2.5 FIRESTOPPING 

A. Firestopping shall be provided for Telecommunication Pathways at penetration areas for 
fire rated walls and floors. Firestopping shall meet or exceed the hour rating of wall or 
floor penetrated by the Telecommunication Pathway. 

1. Firestopping shall comply with latest release of NEC NFPA 70 

2. Firestopping products and applications shall provide containment of smoke, 
fumes and flame with performance in accordance with ASTM E814-00 and UL 
1479 
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3. Local Authority Having Jurisdiction -Building Code Requirements 

B. Types of Firestopping hardware and materials include: 

1. Mechanical Firestopping Products Conduit Sleeves 

a.) Conduit Sleeves 

b.) Cable Tray Penetrations 

c.) Penetration Frame Products 

2. Non-Mechanical Firestopping Products 

a.) Putties 

b.) Caulks 

c.) Cementitious I Foams 1 Intumescent Materials 

d.) Prefabricated Pillows, Blocks and Blankets 

3. Firestopping products shall be installed per manufacturer's practices. 

4. Manufactures include: 

a.) Specified Technologies Inc. (STI) SpecSeal 

b.) 3M Products 

c.) CSD Sealing Systems 

d.) Approved Equal. 

2.6 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for 
Electrical Systems." for gounding conductors and connectors. 

B. Telecommunications Main Bus Bar: 

1. Connectors: Mechanical type, cast silicon bronze, solderless compression-type 
wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

2. Ground Bus Bar: Each communication room depicted in the drawings shall be 
provisioned with a Telecommunications Grounding Busbar (TGB) meeting or 
exceeding the following requirements: 
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a.) Each bar shall be installed with isolated standoff mounts. 

b.) Minimal bar size is %" thick x 2" wide x 10" long. 

c.) The TGB's shall be electroplated and pre-drilled for connector attachment 
to 6 AWG ground cables. 

d.) Holes spaced 1-118 inches apart. 

C. A #6 AWG stranded copper wire cable shall be extended between Telecommunication 
Room (TR) Busbars (TGB) and the Telecommunications Main Grounding Busbar 
(TMGB) (located in MDF) via conduit and cable tray systems as shown on the 
drawings. 

D. Ground conductor shall be provided, installed and utilized for equipment, termination, 
cable tray, equipment rack and computer equipment grounding, including telephone 
systems. 

E. All grounding material and work shall comply with the National Electric Code (NEC 
Chapter 8), Local and State regulations as well as ANSI-JISTD-607-A. 

F. Coordinate with the electrical power trades for grounding wiring interface to an 
approved connection to the building electrical power service panel ground source. 
Provide #6 AWG stranded copper bonding conductor extending from the electrical 
ground source to the Telecommunication Main Grounding Busbar (TMGB) located in 
the MDF. 

G. Provide ground cable #6 AWG stranded copper bonding conductor installed from the 
TMGB to each of the TR's as depicted in the project drawings ground wiring riser 
diagram. 

H. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Cooper B-Line P/N: SB-477 or equal. 

2.7 IDENTIFICATION PRODUCTS 

A. Comply with TIAIEIA-606-A and UL 969 for labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers. 

B. Comply with requirements in Division 26 Section "Identification for Electrical 
Systems." 
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2.8 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturers that may be incorporated in the 
work, include, but are not limited to the following: 

1. PVC Rigid Conduit: 

a.) Carlon. 

b.) Robroy Industries, Inc. 

c.) Cantex. 

2. Conduit Fittings and Bodies: 

a.) Crouse-Hinds, Appleton Electric. 

b.) Killark Electric Manufacturing Company. 

c.) 0-ZIGedney. 

3. Innerduct: Carlon Riser Gard Flexible Raceway (corrugated) 

4. Measured pull tape - pull tape printed with sequential footage markings for 
accurate measurements: 

a.) Fibertek. 

b.) Condux International. 

2.9 MATERIALS 

A. All conduits, fittings, junction and pull boxes shall be UL rated. 

B. All conduits, fittings, junction and pull boxes shall comply with the NEC. 

C. Non-metallic Conduit and Fittings: Pass NEMA TC2, UL 651 and 651A and FS W-C- 
1094A. EMT fittings shall be formed steel compression ring type. Die cast fittings are 
not allowed. 

D. Conduit Bodies: Follow UL 514B and FS W-C-58C. Furnish sufficient coating for 
touch up after installation. 

E. Conduit Fittings 

1. All fittings shall be compression or threaded. 

Technical Specifications 
Pathways For 
Communications Systems 



2. Fittings shall provide a secure connection for pulling communications cables. 

3. Setscrew fittings are not permitted. 

F. Flexible conduit is not permitted except as noted in section 2.3-C.l.G or with prior 
written approval by the engineer 

G. Non-metallic conduits are not permitted in above ground installations. Conversion 
fittings are required for non-metallic (below ground) to metallic (above ground) 
transitions. Exceptions will be granted to accommodate the transition from outside plant 
to inside plant to comply with code requirements 

H. Innerduct: 

1. All fiber shall be installed in innerduct. . 

2. One part segmented 

3. UL Listed with Flame Propagation compliant with UL 2024 

4. Only manufacturer's fittings, transition adapters, terminators and fixed bends shall 
be used. 

5. 1 % -inch corrugated, non-metallic 

I. Measured Pull Tape 

1. Pre-lubricated, woven polyester, low friction, and high abrasion resistant yarn 

2. Minimum average tensile strength shall be 1250 lbs. for 1%-inch and smaller 
conduits and innerduct. 

3. Minimum average tensile strength shall be 1800 lbs. for conduits larger than 1 % 
inch. 

J. Pull Boxes, Junction Boxes and Gutters 

1. All junction boxes, gutters and pull boxes shall comply with NEC Article 3 14. 

2. All junction boxes, gutters and pull boxes shall meet the following minimum 
material requirements: 

a.) 16-gauge steel or heavier. 

b.) Seams shall be continuously welded and grounded smooth. 

c.) External screws and clamps. 
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d.) External mounting feet (where possible). 

e.) Oil-resistant gasket and adhesive. 

f.) ANSI 61 gray polyester powder coating inside and out over phosphatized 
surface. 

g.) UL50type12. 

3. All junction boxes, gutters and pull boxes shall be provided with bushings for 
conduits andlor cabling. 

4. All junction boxes, gutters and pull boxes shall be securely installed. 

5.  All junction boxes, gutters and pull box sizes for single and multiple conduit runs 
shall comply with BICSI TDMM. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Contractor's on-site RCDD supervisor shall review, approve and stamp all shop 
drawings, coordination drawings and record drawings. 

B. Verify conduit system is properly sized for cables (minimum one inch, unless otherwise 
noted in Drawings). 

C. Verify general conduit route following Drawings. 

D. Verify substrates to which work is connected and determine detail requirements for 
proper support. 

E. Verify proper location and type of rough-in for conduit terminations. 

3.2 INSTALLATION 

A. Coordinate locations with other trades prior to installation. 

B. Install work following drawings, manufacturer's instructions and approved submittal 
data. 

C. Installation plans and requests for information (RFIs) shall be reviewed by contractor's 
on-site RCDD. 

D. All work shall be supervised and reviewed by contractor's on-site RCDD. 

E. Locations and Types: 
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1. Install PVC coated conduits in outdoor above-ground locations, inside valve 
vaults and wet wells, and in corrosive and wet environments. 

2. Install PVC conduits in buried duct banks or encased in concrete. Use PVC 
coated rigid steel elbows for stub-outs. 

3. Install exposed conduit parallel or perpendicular to lines of existing construction 
and grouped together where possible, without interfering with use of premises or 
working areas. Prevent safety hazards and interference with operating and 
maintenance procedures. 

4. Conduit may pass through areas with temperature differential of 20 degrees F or 
more. Seal with proper fitting at barrier between areas of differing temperature. 

5. Do not install conduit in interference with equipment placement or operation; 
piping; structural members; maintenance access; indicated future equipment. 

6. Contractor's RCDD supervisor shall coordinate with drawings of other disciplines 
to determine availability of space for installation. 

F. Design Considerations: 

1. Conduit fill shall comply with ANSIITIAIEIA-569-B. 

2. The minimum bend radius is six times the conduit inside diameter (ID) for a two- 
inch conduit or less. 

3. The minimum bend radius is 10 times the conduit ID for a conduit greater than 
two inches. 

4. Below grade conduit shall extend three inches above finished floor (AFF) with a 
bushing. 

5.  Ceiling conduit or sleeves shall extend six inches below finished ceiling with a 
bushing. 

6. All stubbed conduit ends shall be provided with a ground bushing. 

7. All conduit penetrations shall comply with all applicable fire codes. All conduit 
penetrations in fire-rated walls or floors shall be sealed and fire proofed to at least 
the rating of the penetration area. 

8. Conduits shall be routed in the most direct route, with the fewest number of bends 
possible. 
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9. There shall be no continuous conduit sections longer than 100 feet. For runs that 
total more than 100 feet, insert junction or pull boxes (or gutters if appropnate) so 
that no continuous run between pull boxes is greater than 100 feet. 

10. There shall be no more than two 90-degree bends (180 degrees total) between 
conduit pull boxes. 

11. Changes in direction shall be accomplished with sweeping bends observing 
mlnimum bend radius requirements above. Do not use pull boxes for direction 
changes unless specifically designated otherwise in the Drawings. 

12. Unless otherwise noted in the Drawings, conduits entering pull boxes shall be 
aligned with exiting conduits. 

G. Identification: Refer to Section 270553 Identification for Communications Systems for 
labeling requirements. 

CLEANrNG 

A. Remove all unnecessary tools and equipment, unused materials, packing materials, and 
debris from each area where Work has been completed unless designated for storage. 

3.4 ACCEPTANCE 

A. Once all work has been completed, test documentation has been submitted and 
approved, and the Owner is satisfied that all work has been completed in accordance 
with contract documents, the Owner will notify Contractor in writing of formal 
acceptance of the system. 

B. Acceptance shall be subject to completion of all work and submittal and approval of full 
documentation as described above. 

END OF SECTION 270528 
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SECTION 270543 - UNDERGROUND DUCTS AND RACEWAYS FOR 
COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
TransportationlMaryland Aviation Administration Standard Provisions for Constsuction 
Contracts Volume 1, Maryland State Highway Administration, Anne Arundel County 
and Interim Standard Provision Addenda, apply to this Section. 

B. Related Sections: 

1. 270526 Grounding and Bonding for Communications Systems 

2. 270528 Pathways for Communications Systems 

3. 270553 Identification for Communications Systems 

4. 27 1 100 Communications Equipment Room Fittings 

5. 27 1300 Communications Backbone Cabling 

6. 27 1900 Exterior Communications Pathways 

1.2 SUMMARY 

A. This Section includes the following: 

1. Underground ducts and duct banks 

3. Maintenance holes 

1.3 REFERENCES 

A. The publications listed below form a part of this specification. The publications are 
referred to in the text by basic designation only. 

B. Specific reference in specifications to codes, rules, regulations, standards, 
manufacturer's instructions, or requirements of regulatory agencies shall mean the latest 
printed edition of each in effect at the date of contract unless the document is shown 
dated. 

C. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the more 
stringent requirements. 

2. Between referenced requirements and contract documents: Comply with the one 
establishing the more stringent requirements. 
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D. References: 

1. National Electrical Manufacturers Association (NEMA): 

a.) RN1 Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel 
Conduit and Electrical metallic Tubing 

b.) TC2 Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80) 

c.) TC3 PVC Fittings for Use with Rigid PVC Conduit and Tubing 

2. Underwriters Laboratories Inc. (UL): 

a.) 65 1 Schedule 40 and 80 Rigid PVC Conduit 

b.) 65 1 A Type EB and A Rigid PVC Conduit and HDPE Conduit 

3. National Electrical Safety Code (NESC) 

4. National Fire Protection Association (NFPA) ANSIINFPA 70 National Electrical 
Code (NEC) 

5. Telecommunications Industry Association/Electronic Industries Alliance TIA- 
569-B-2004 Commercial Building Standard for Telecommunications Pathways 
and Spaces 

6. ANSIITIAIEIA-758 Customer-Owned Outside Plant Telecommunications 
Cabling Standard 

7. Building Industry Consulting Services International (BICSI) Telecommunications 
Distribution Methods Manual (TDMM) 

8. BICSI Customer Owned Outside Plant (CO-OSP) Design Manual 

9. Occupational Safety and Health Administration (OSHA) Regulations 

10. Local, county, state and federal regulations and codes in effect as of date of 
purchase 

11. Equipment of foreign manufacture must meet U.S. codes and standards. It shall 
be indicated in the proposal the components that may be of foreign manufacture, 
if any, and the country of origin. 

1.4 SUBMITTALS 

A. The Contractor shall perform no portion of the work requiring submittal and review of 
record drawings, shop drawings, product data, or samples until the respective submittal 
has been approved by the Owner. Such work shall be in accordance with approved 
submittals. 

B. Qualifications: The Contractor shall submit qualification data sheets for firms and 
persons as specified in the "Quality Assurance" article of this specification to 
demonstrate their capabilities and experience. 
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C. Proposed product data sheets: The Contractor shall submit catalog cut-sheets that 
include manufacturer, trade name, and complete model number for each product 
specified. Model number shall be handwritten and/or highlighted to indicate exact 
selection. Identify applicable specification section reference for each product. 

D. Coordination Drawings: Contractor shall submit plan and section drawings showing 
total requirement for duct banks. 

E. Contractor shall submit calculations associated with sizing and arrangements of ducts 
and cables. 

F,  Record Drawings: Furnish CAD drawings of completed work including cable ID 
numbers following the Owner's labeling standards. Submit in hardcopy (two full size 
and two half size) and electronic formats. 

1.5 QUALITY ASSURANCE 

A. Contractor Qualifications: 

1. The Contractor shall submit references and other related evidence of installation 
experience for a period of three years prior to the issue date of this Specification. 

2. All work shall be supervised on-site by a BICSI Registered Communications 
Distribution Designer (RCDD). Must demonstrate knowledge and compliance 
with all BICSI, TIAIEIA, UL, and NEC standards and codes. Contractor shall 
submit proof of RCDD designation. 

B. Provided products shall meet the following requirements: Items of the same 
classification shall be identical. This requirement includes equipment, assemblies, 
parts, and components. 

C. Verify duct banks do not interfere with existing or new underground facilities. 

D. Follow Annex B of National Electrical Code (NEC). 

E. Assure that the "as installed" system is correctly and completely documented including 
engineering drawings, manuals, and operational procedures in such a manner as to 
support maintenance and future expansion of the system, 

1.6 WARRANTY 

A. General Warranty: Refer to MAA's General and Special Provisions Document for warranty 
requirements. 

1.7 PROJECT CONDITIONS 

A. Field Measurements: Verify dimensions in areas of installation by field measurements 
before fabrication and indicate measurements on Shop Drawings. Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

B. Established Dimensions: Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating units without field 
measurements. Coordinate supports, adjacent construction, and fixture locations to 
ensure actual dimensions correspond to established dimensions. 
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1.8 DELIVERY AND STORAGE 

A. Equipment shall be delivered in original packages with labels intact and identification 
clearly marked. 

B. Equipment shall not be damaged in any way and shall comply with manufacturer's 
operating specifications. 

C. Equipment and components shall be protected from the weather, humidity, temperature 
variations, dirt, dust, or other contaminants. Equipment damaged prior to system 
acceptance shall be replaced at no cost to the Owner. 

D. Containers shall be clearly marked "For Communications Duct Banks Only". 

1.9 COORDINATION 

A. Field coordinate installation of ducts with other trades to ensure clearance requirements 
are met. 

B. Coordinate with all contractors providing equipment outside the scope of this contract. 

'ART 2 - PRODUCTS 

2.1 PATHWAYS 

A. Definition: 

I .  For the purpose of this document, the term "Telecommunication Underground 
Ducts and Raceways" defines a portion of BWI's communication infrastructure. 
Telecommunication Underground Ducts and Raceways include products provided 
for the routing, segregation and support of telecommunication cabling both inside 
and outside of facilities. 

2.2 UNDERGROUNDDUCTBANKS 

A. Duct material: Schedule 40 rigid PVC with nonmagnetic universal interlocking type 
spacers for both horizontal and vertical duct arrangements. Where all-dielectric cables 
are used below ground, an additional insulated conductor shall be placed along with the 
cable to provide means of tone locating. The trace conductor shall be 10 AWG or 
larger. 

B. Underground Duct Banks, Maintenance holes1Handholes- Design Load Rating: 

I . AASHTO Extra Heavy Duty Rating for Aircraft apron 1 Taxiway 1 Runway Areas. 

2. AASHTO H-20 Rating for Typical Roadway 1 Commercial Traffic Areas. 

C. Telecommunication Handholes and Maintenance holes ( A.K.A. Manholes) 

1. Telecommunication Handholes: 

a) The use of handholes should be limited to low density cable runs. 
All proposed handhole applications must be reviewed with MAA 
OAT in the early stages of design. 

2. Telecommunication Maintenance holes: 
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a) Shall not be used by lighting and power cable plant 

b) Used for Telecommunication cable pulling and splicing 

c) Maintenance hole covers and frames shall be load rated for 
expected traffic load. 

d) Standard Maintenance hole Configurations: 

1) T Y P ~ A  

2) Type J 

3) TypeV 

4) Application specific design as field and cable 
densitylrouting conditions require. 

5) Typical Maintenance hole Corrosion Resistant Accessories: 

a) Sump 

b) Ladder 

c) Cable RackILadder 

d) Pulling Eyes 

e) Grounding hardware 

Building Entrances 

1. Pulling Eyes 

2. Splice Frame 

3. Grounding /Protection Hardware 

4. Sealing and capping of conduit and innerducts to prevent migration of, 
pests, water and vapors into the facility. Concrete and Reinforcing Steel 
for Encasement: Furnish products following Division 3, except strengths 
as follows: 

1. Compressive Strength: 2500 psi at 28 days, class A. 

2. Flexural Strength: 500 psi at 28 days. 

2.3 CONDUIT SYSTEMS 

A. Conduit pathways shall be provided as complete Conduit systems including: 
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1. Conduit with pull strings 

2, Pull box I Junction box assemblies 

3. Mounting 1 attachment hardware 

4. Labeling 

5. Grounding 

B. Conduit Fill Calculations. 

1. Calculate and provide conduit systems with sizing and quantities to assure conduit 
wirelcable fill does not exceed pulling tensions, rush limits and performance 
properties of cables installed. 

C. Conduit Trade Sizes: 

1. Typical conduit trade sizes used in Outside Plant Telecommunication Pathways 
are: 

a.) Trade Size 4 Inch PVC Sch4O 

A. Outside plant innerduct shall be installed in UG conduits and duct banks. 

1. Outside Plant Inner Ducts shall be 1.25-inch and/or 1.5-inch selected to optimize 
current and future cable routing through underground conduits. Outside plant 
innerduct shall include the following features: 

a.) Innerducts shall be constructed of high-density polyethylene with internal 
and external longitudinally ribs. 

b.) Innerducts shall be furnished with factory installed nylon pull ropes. 

c.) Innerducts shall have a UL 94 V-0  rating for flame spread from final 
maintenance holes to interconnection cabinets within buildings. 

d.) Innerduct reel lengths shall be provided as necessary to insure that ducts are 
continuous; one piece runs from maintenance holelhandhole to maintenance 
holelhandhole. No innerduct connectors will be allowed between 
maintenance holeslhandholes. 

e.) Pulling accessories used for innerduct shall be compatible with materials 
being pulled. Accessories shall be furnished as required to complete the 
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installation, including but not limited to, inner duct lubricants, spreaders, 
applicators, grips, swivels, harnesses, and line missiles. 

f.) Each segment of innerduct shall extend at least twelve inches beyond the 
end of the service conduit. 

2. At Building entrances locations, innerduct shall be extended into racking 
infrastructure and securely fasten to prevent pull back into the conduit systems. 

3. In maintenance holes planned for cable pull through, (non-pull point for cable) 
innerduct shall be properly racked and secure to minimize congestion in the 
maintenance holes. In maintenance holes where cable pulling is required, 
innerducts shall be secured to racking to prevent pull back, and sealed to minimize 
migration or water, vapors and pests. 

4. At each maintenance hole and cable entrance to the facility, the inner ducts shall 
be labeled to indicate cable (s) supported inside the innerduct. 

5. Design Selection: Carlon, Integral or equal. 

2.5 IDENTIFICATION PRODUCTS 

A. Comply with TIAIEIA-606-A and UL 969 for labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers. 

B. Comply with requirements in Division 26 Section "Identification for Electrical 
Systems." 

2.6 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturers that may be incorporated in the 
work, include, but are not limited to the following: 

1. PVC Rigid Conduit: 

a.) Carlon. 

b.) Robroy Industries, Inc. 

c.) Cantex. 

2. Conduit Fittings and Bodies: 

a.) Crouse-Hinds, Appleton Electric. 

b.) Killark Electric Manufacturing Company. 

c.) 0-ZIGedney. 
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3. Innerduct: Carlon Riser Gard Flexible Raceway (comgated) 

4. Measured pull tape - pull tape printed with sequential footage markings for 
accurate measurements: 

a.) Fibertek. 

b .) Condux International. 

2.7 MATERIALS 

A. All conduits, fittings, junction and pull boxes shall be UL rated. 

B. All conduits, fittings, junction and pull boxes shall comply with the NEC. 

C. Non-metallic Conduit and Fittings: Pass NEMA TC2, UL 651 and 65 1A and FS W-C- 
1094A. EMT fittings shall be formed steel compression ring type. Die cast fittings are 
not allowed. 

D. Conduit Bodies: Follow UL 514B and FS W-C-58C. Furnish sufficient coating for 
touch up after installation. 

E. Conduit Fittings 

1. All fittings shall be compression or threaded. 

2. Fittings shall provide a secure connection for pulling communications cables. 

3. Setscrew fittings are not permitted. 

F. Conduit "condulets" are not permitted. 

G. Flexible conduit is not permitted. 

H. Non-metallic conduits are not permitted in above ground installations. Conversion 
fittings are required for non-metallic (below ground) to metallic (above ground) 
transitions. 

I. Innerduct: 

1. All fiber shall be installed in innerduct. 

2. One part segmented 

3. UL Listed with Flame Propagation compliant with UL 2024 
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4. Only manufacturer's fittings, transition adapters, terminators and fixed bends shall 
be used. 

5. 1 54 -inch corrugated, non-metallic 

J. Measured Pull Tape 

1. Pre-lubricated, woven polyester, low friction, and high abrasion resistant yarn 

2. Minimum average tensile strength shall be 1250 Ibs. for 1%-inch and smaller 
conduits and innerduct. 

3. Minimum average tensile strength shall be 1800 lbs. for conduits larger than 1% 
inch. 

K. Pull Boxes, Junction Boxes and Gutters 

1. All junction boxes, gutters and pull boxes shall comply with NEC Article 3 14. 

2. All junction boxes, gutters and pull boxes shall meet the following minimum 
material requirements: 

a.) 16-gauge steel or heavier. 

b.) Seams shall be continuously welded and grounded smooth. 

c.) External screws and clamps. 

d.) External mounting feet (where possible). 

e.) Oil-resistant gasket and adhesive. 

f.) ANSI 61 gray polyester powder coating inside and out over phosphatized 
surface. 

g.) UL 50 type 12. 

3. All junction boxes, gutters and pull boxes shall be provided with bushings for 
conduits and/or cabling. 

4. All junction boxes, gutters and pull boxes shall be securely installed. 

5. All junction boxes, gutters and pull box sizes for single and multiple conduit runs 
shall comply with BICSI TDMM. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Contractor's on-site RCDD supervisor shall review, approve and stamp all shop 
drawings, coordination drawings and record drawings. 

B. Verify materials are on site in proper condition and of sufficient quantity. 

C. Verify proper excavation depth (minimum 48 inches below finished grade), width, route 
and support of work. Verifj, proper location of handholes and maintenance holes 
(minimum every 350 feet). Communications facilities must be placed in separate 
handholes and maintenance holes from Electrical facilities. 

D. Trenches greater than or equal to 5 feet deep: 

1. Shall be shored to prevent cave-in. 

2. Shall have 2 feet clearance from the dirt pile, 

E. Directional boring is a suitable substitute when trenching is impractical or impossible. 
Locating existing underground utilities is crucial when directional boring is planned 
because of the potential for the drilling unit to encounter high voltages. Although 
directional boring machines are manufactured with electrical strike sensing capabilities, 
which can warn the operator of any contact with a high voltage source, accidents may 
still occur. 

1. Operators of directional boring machines require special protection due to the 
potential for exposure to high voltage. Therefore, operators must always have a + 

ground mat grid underfoot as insulation protection. In addition, operators must 
wear insulating boots and gloves, along with hard hats and safety glasses. 

F. Minimum electrical/communicatioi~s underground cable separation: 

1. Concrete: 3 inches 

2. Masonry: 4 inches 

3. Well-tamped earth: 12 inches 

G. Before encasement, verifjr ducts are free of debris and properly installed in support and 
spacer system, are properly fitted together and hold-down hardware is properly installed. 

3.2 INSTALLATION 

A. Install work following drawings, manufacturer's instructions and approved submittal 
data. 

B. Install conduit in excavations following Drawings. If directional boring is utilized, cable 
or flexible conduits can be attached to the unit and pulled back to the origination point 
(after the drilling unit reaches its destination). 

C. Handholes shall be sized in accordance with BICSI CO OSP Manual but no larger than 
four feet by four feet and shall be constructed of 2-inch thick cement covered with 3/8 
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inch steel plate. The handhole or maintenance hole shall rest on a 4-inch blanket of 
sand, and four inches around the side walls shall be filled with sand. 

D. Each handhole or maintenance hole which contains a pedestal shall have four bollards 
installed 18 inches diagonally from each corner, with a cross member welded at 30 
inches connecting the four corners. These barriers shall be constructed of four-inch rigid 
conduit filled with concrete, driven four feet in the ground and extending 36 inches 
above the protective cover. 

E. Install watertight penetrations through foundation, handhole and maintenance hole 
walls. Wherever a handhole is used to simply pass through, the conduit entrances and 
exits shall be situated at opposite ends of the handhole instead of 90 degree angles. 

Assemble duct banks with non-magnetic saddles, spacers and separators. Position 
separators for 2-inch minimum concrete separation between outer surfaces of adjacent 
ducts. 

1. Make uniform required bends with a minimum of a 24-inch radius for conduits 
less than 3 inch diameter, and a 48 inch radius for conduits 3 inches and larger. 

2. Maintain vertical or horizontal separations of 12 inches of well-packed topsoil 
from any electrical service conduit run parallel to communications conduits. 

G. Install reinforcing. Install concrete encasement fully surrounding reinforcing steel and 
ducts. 

1 Unless otherwise noted on the drawings, reinforce with No. 5 longitudinal steel 
bars placed at each corner and along each face at maximum parallel spacing of 12 
inches o.c., and No. 5 tie-bars transversely placed at 12 inches O.C. maximum 
longitudinal. Maintain maximum clearance of 2 inches from bars to edge of forms 
and ducts. 

Place concrete with minimum 3-inch cover surrounding ducts and reinforcement. 

Maintain ducts in proper place during concrete placement. 

H. Transition from Schedule 40 rigid PVC non-metallic to metallic conduit where duct 
banks enter structures or turn upward for continuation above grade. 

Where ducts enter structures such as handholes, maintenance holes, pullboxes, or 
buildings, terminate ducts in proper end bells, insulated L-bushings, Meyers hubs or 
couplings on steel conduits. 

Extend below grade conduits to 4 inches above the finished floor inside a building. 

K. Tag conduits entering pull boxes with stamped stainless steel tags following cable and 
conduit schedule. 

L. Backfill after concrete cures 24 hours. 

M. Install one bare stranded copper duct bank ground cable following Section 270526 in 
each duct bank envelope. Make ground electrically continuous throughout duct bank 
system. Connect to each handhole and maintenance hole ground rod. 
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Pull a 12-inch long mandrel (114 inch smaller than duct diameter) through ducts. Pull a 
rag swab or sponge through to remove debris, until it shows clean. 

Where fiber optic cables will be installed, place innerducts inside each Trade Size 4 
inch conduit as designated on the drawings for this purpose. See Section 270528 for 
innerduct specifications. 

Provide a measured pull tape in all underground conduits. 

CLEANING 

Remove all unnecessary tools and equipment, unused materials, packing materials, and 
debris from each area where Work has been completed unless designated for storage. 

ACCEPTANCE 

Once all work has been completed, test documentation has been submitted and 
approved, and the Owner is satisfied that all work has been completed in accordance 
with contract documents, the Owner will notify Contractor in writing of formal 
acceptance of the system. 

Acceptance shall be subject to completion of all work and submittal and approval of full 
documentation as described above. 

END OF SECTION 270543 
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SECTION 270553 - IDENTIFICATION FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
Transportation/Maryland Aviation Administration Standard Provisions for Construction 
Contracts Volume 1, Maryland State Highway Administration, Anne Amndel County 
and Interim Standard Provision Addenda, apply to this Section. 

B. Related Sections: 

1. 270526 Grounding and Bonding for Communications Systems 

2. 270528 Pathways for Communications Systems 

3. 270543 Underground Ducts and Raceways for Communications Systems 

4. 27 1 100 Communications Equipment Room Fittings 

5.  27 1300 Communications Backbone Cabling 

6. 27 1900 Exterior Communications Pathways 

1.2 SUMMARY 

A. This Section includes labeling and identification standards for: 

1. Horizontal and backbone cabling and termination hardware 

2. Conduits and pathways 

3. Equipment cabinets, racks, frames and enclosures 

B. As-builts shall contain matching label information. 

1.3 REFERENCES 

A. The publications listed below form a part of this specification. The publications are 
referred to in the text by basic designation only. 
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B. Specific reference in specifications to codes, rules, regulations, standards, 
manufacturer's instmctions, or requirements of regulatory agencies shall mean the latest 
printed edition of each in effect at the date of contract unless the document is shown 
dated. 

C. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the more 
stringent requirements. 

2. Between referenced requirements and contract documents: Comply with the one 
establishing the more stringent requirements. 

D. References: 

1. ANSIITIAIEIA-606-A Administration Standard for the Telecommunications 
Infrastsucture of Commercial Buildings 

2. International Standards Organization/International Electromechanical 
Commission (ISOIIEC) DIS 1 1801, January 6, 1994 

3. Building Industry Consulting Services International (BICSI) Telecommunications 
Distribution Methods Manual (TDMM) 

4. Local, county, state and federal regulations and codes in effect as of date of 
purchase. 

5. Equipment of foreign manufacture must meet U.S. codes and standards. It shall 
be indicated in the proposal the components that may be of foreign manufacture, 
if any, and the country of origin. 

1.4 SUBMITTALS 

A. Product Data: The Contractor shall submit catalog cut-sheets that include manufacturer, 
trade name, and complete model number for each product specified. Model number 
shall be handwritten andlor highlighted to indicate exact selection. Identify applicable 
specification section reference for each product. 

B. Qualification Data: For firms and persons specified in "Quality Assurance" Article. 

1.5 QUALITY ASSURANCE 

A. Provided products shall meet the following requirements: Items of the same 
classification shall be identical. This requirement includes equipment, assemblies, 
parts, and components. 
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B. Assure that the "as installed" system is correctly and completely documented including 
engineering drawings, manuals, and operational procedures in such a manner as to 
support maintenance and future expansion of the system. 

C. Materials and equipment: Equipment shall be rated for continuous operation under the 
ambient environmental temperature, humidity, and vibration conditions encountered at 
the installed location. The equipment shall meet the following requirements: 

1. Interior controlled environment: 60 to 100 degrees F dry bulb and 20 to 90 
percent relative humidity, non-condensing. 

2. Interior uncontrolled environment: 0 to 130 degrees F dry bulb and 10 to 95 
percent relative humidity, non-condensing. 

3. Exterior environments: Minus 30 degrees to 130 degrees F dry bulb, and 10 to 
100 percent relative humidity, condensing. 

4. Hazardous environment: All system components located in areas where fire or 
explosion hazards may exist because of flammable gas or vapors, flammable 
liquids, combustible dust, or ignitable fibers or flyings, shall be rated and installed 
according to Chapter 5 of the NEC and as shown. 

5.  Listing and Labeling: Provide products specified in this Section that are listed 
and labeled, as defined in the NEC Article 100. 

D. Standard products: 

1. Equipment and materials shall be standard products of a manufacturer regularly 
engaged in the manufacture of specified products and shall be the manufacturer's 
latest standard design. 

2. Items of the same classification shall be identical. This requirement includes 
equipment, modules, assemblies, parts, and components. 

1.6 COORDINATION 

A. Coordinate identification of all cable, termination hardware, conduit and pathways, and 
equipment cabinets with MAA Information Technology Department. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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A. Subject to compliance with requirements, manufacturers that may be incorporated in the 
work, include, but are not limited to the following: 

B. Labels and Labeling System 

I. Basis of Design: Brady 

2. Acceptable substitutes: Dyrno or submitted and Approved equal 

2.2 GENERAL REQUIREMENTS 

A. All telecommunication components, areas, and cables shall be labeled, including but not 
limited to: 

1. Fiber cables 

2. Metallic cable 

3. Ground points 

4. Cross-connect fields 

5. Exterior enclosures 

6. Conduit ends (pathways) 

7. Pull boxes and junction boxes 

8. Equipment racks and cabinets 

9. Fiber patch panels 

10. Maintenance holes 

11. Cables in maintenance holes and pull boxes 

12. Patch cablesljumpers 

B. Pathways are defined but not limited to; any conduit, innerduct, underground duct bank, 
wiring troughs, pull boxes, and any wiring systems used to enclose cabling of any type 

C. Labeling guidelines are ANSIITIAIEIA-606-A-2002 Administration Standard for 
Commercial Telecommunications Infrastructure with Owner specific asset 
nomenclature. 

D. All label material shall be suitable for intended usage and environment, meeting the 
legibility, defacement and general exposure requirements listed in UL 969 for indoor 
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and outdoor use. Where insert labels are used the insert label shall be covered with clear 
cover and securely held in place. 

Interior labeling: printer shall be of the thermal transfer type capable of printing self 
laminating labels of various size up to and including 1.5"by 1.5" printable area with a 
4.5" self laminating tail. No non-self-laminating labels shall be approved. 

All labels shall be permanent, i.e. will not fade, peel, or deteriorate due to environment 
or time. 

Handwritten labels are not acceptable. 

CONDUITS AND PATHWAYS 

Conduits: General-purpose label designed for powdered coated surfaces with an ultra- 
aggressive adhesive, trade name, "Mondo Bondo" (Brady). Label size shall be 
appropriate for the conduit size. Font size shall be easily visible from the finished floor. 

Innerduct: Polyethylene general-purpose tagging material, Brady part number PTL-12- 
109 (.75 X 3.00) used with an R43 10 ribbon. This tag shall be attached using tie wraps. 

Junction boxes (larger than four-inch x four-inch): General-purpose label designed for 
powdered coated surfaces with an ultra-aggressive adhesive, trade name, "Mondo 
Bondo", Brady past number PTL-43-483 (1.90 X continuous) used with an R6010 
ribbon. Font size shall be easily visible from the finished floor. 

Junction boxes (four-inch x four-inch): General-purpose label designed for powdered 
coated surfaces with an ultra-aggressive adhesive, trade name, "Mondo Bondo", Brady 
past number PTL-42-483 (1 .OO X continuous) used with an R6010 ribbon. 

BACKBONE AND HORIZONTAL CABLE AND TERMINATIONS 

Fiber termination hardware (cover): General purpose label designed for powdered 
coated surfaces, trade name, "Mondo Bondo", Brady part number PTL-42-483 (1 .OO X 
continuous) used with an R6010 ribbon. 

Fiber termination hardware (designation strip): Thermal transfer printable label with a 
permanent acrylic adhesive, Brady part number PTL-10-423 (.75 X .25) used with an 
R60 10 ribbon. 

Patch panels: Gloss white film with a permanent acrylic based adhesive, Brady part 
number PTL-39-422 (.375 X .60) used with an R6010 ribbon. 
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D. Inside and outside plant fiber cables: Permanent acrylic adhesive, self-laminating 
vinyl wire and cable identification, Brady part number PTL-33-427 (1.50 X 4.00 X 
1.00) used with an R43 10 ribbon. 

2.5 EQUIPMENT RACKS AND CABINETS 

A. General purpose label designed for powdered coated surfaces. 

B. Basis of Design: Trade name, "Mondo Bondo", Brady part number PTL-42-483 (1 .OO 
X continuous) used with an R60 10 ribbon. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Labeling format shall be as shown in Attachment A. 

3.2 CONDUITS AND JUNCTIONIPULL BOXES 

A. All conduits, innerduct, junction boxes, gutters and pull boxes shall be labeled. 

B. Conduits shall be labeled with the word "communications" and the conduit's 
origination room number and destination room number. Permanent room identifiers 
shall be used. 

C. Label conduit every 50 feet, at each wall and floor penetration and at each conduit 
termination, such as outlet boxes, pull boxes, and junction boxes, or as otherwise 
specified in other Sections. 

D. Junction boxes, gutters and pull boxes shall be labeled with identification name or 
number as determined by Contractor and submitted for approval. 

E. Labels on conduits, junction boxes, gutters and pull boxes shall be machine-generated 
and easily visible from the finished floor. 

3.3 FIBER TERMINATIONS 

A. Label cable terminations on designation strips. 

B. Label all cable at each terminating point. 

C. Labels shall be self-adhesive and machine generated. Handwritten labels are not 
acceptable. 
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D. Cable identification numbers shall not be duplicated. 

E. Three copies of a cable record document containing the cable information required on 
the cable label shall be delivered to the GOAA Telecommunications Department. 

3.4 EQUIPMENT RACKS AND CABINETS 

A. All racks and cabinets shall be properly labeled with permanent typewritten labels, 
easily visible from finished floor. 

B. Label as indicated in Drawings. 

3.5 CLEANING 

A. Remove all unnecessary tools and equipment, unused materials, packing materials, and 
debris from each area where Work has been completed unless designated for storage. 

3.6 ACCEPTANCE 

A. Once all work has been completed and the Owner is satisfied that all work has been 
completed in accordance with contract documents, the Owner will notify Contractor in 
writing of formal acceptance of the system. 

B. Acceptance shall be subject to completion of all work and submittal and approval of full 
documentation as described above. 

END OF SECTION 270553 
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SECTION 27 1 100 -COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
Transportation/Maryland Aviation Administration Standard Provisions for Construction 
Contracts Volume 1, Maryland State Highway Administration, Anne Arundel County 
and Interim Standard Provision Addenda, apply to this Section. 

B. Related Sections: 

1. 270526 Grounding and Bonding for Communications Systems 

2. 270528 Pathways for Communications Systems 

3. 270543 Underground Ducts and Raceways for Communications Systems 

4. 270553 Identification for Communications Systems 

5. 27 1300 Communications Backbone Cabling 

6. 27 1 900 Exterior Communications Pathways 

1.2 SUMMARY 

A. This Section includes: 

1. Equipment cabinets, racks, frames and enclosures 

2. Cable management and ladder racks 

3. Rack mounted power protection and power strips 

4. Plywood backboards 

1.3 REFERENCES 

A. The publications listed below form a part of this specification. The publications are 
referred to in the text by basic designation only. 

B. Specific reference in specifications to codes, rules, regulations, standards, 
manufacturer's instructions, or requirements of regulatory agencies shall mean the latest 
printed edition of each in effect at the date of contract unless the document is shown 
dated. 
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C. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the more 
stringent requirements. 

2. Between referenced requirements and contract documents: Comply with the one 
establishing the more stringent requirements. 

D. References: 

1. Telecommunications Industry Association TIA-569-B-2004 Commercial Building 
Standard for Telecommunications Pathways and Spaces 

2. American National Standards Institute/Telecommunications Industry 
Association/Electronic Industries Alliance ANSIITIAIEIA-606-A-2002 
Administration Standard for Commercial Telecommunications Infrastructure 

3. International Standards Organization/International Electroteclmical Commission 
(ISOJIEC) DIS 1 1801, January 6, 1994 

4. National Electrical Manufacturers Association (NEMA) 

5. American Society for Testing Materials International (ASTM) 

6. National Electrical Code (NFPA-70) 

7. Building Industry Consulting Service International (BICSI) Telecommunications 
Distribution Methods Manual (TDMM) 

8. Local, county, state and federal regulations and codes in effect as of date of 
purchase 

9. Equipment of foreign manufacture must meet U.S. codes and standards. It shall 
be indicated in the proposal the components that may be of foreign manufacture, 
if any, and the country of origin. 

1.4 SUBMITTALS 

A. The Contractor shall perform no portion of the work requiring submittal and review of 
record drawings, shop drawings, product data, or samples until the respective submittal 
has been approved by the Owner. Such work shall be in accordance with approved 
submittals. 

B. Qualifications: The Contractor shall submit qualification data sheets for firms and 
persons as specified in the "Quality Assurance" article of this specification to 
demonstrate their capabilities and experience. 
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C. Proposed product data sheets: The Contractor shall submit catalog cut-sheets that 
include manufacturer, trade name, and complete model number for each product 
specified. Model number shall be handwritten andlor highlighted to indicate exact 
selection. Identify applicable specification section reference for each product. 

D. MDF and Telecommunications Room Equipment Layout: Contractor shall submit shop 
drawings (floor plan and elevations) of each equipment and telecommunications room 
prior to installing connecting hardware, termination equipment, racks, cabinets, cable 
tray or other systems in the rooms. 

E. Record Drawings: Furnish CAD drawings of completed work including cable ID 
numbers following the Owner's labeling standards. Submit in hardcopy (two full size 
and two half size) and electronic formats. 

1.5 QUALITY ASSURANCE 

A. Contractor Qualifications: 

1. The Contractor shall submit references and other related evidence of installation 
experience for a period of three years prior to the issue date of this Specification. 

2. All work shall be supervised on-site by a BICSI Registered Cominunications 
Distribution Designer (RCDD). Must demonstrate knowledge and compliance 
with all BICSI, TIAIEIA, UL, and NEC standards and codes. Contractor shall 
submit proof of RCDD designation. 

B. Provided products shall meet the following requirements: Items of the same 
classification shall be identical. This requirement includes equipment, assemblies, 
parts, and components. 

C. Assure that the "as installed" system is correctly and completely documented including 
engineering drawings, manuals, and operational procedures in such a manner as to 
support maintenance and future expansion of the system. 

D. Materials and equipment: Equipment shall be rated for continuous operation under the 
ambient environmental temperature, humidity, and vibration conditions encountered at 
the installed location. The equipment shall meet the following requirements: 

1. Interior controlled environment: 60 to 100 degrees F dry bulb and 20 to 90 
percent relative humidity, non-condensing. 

2. Interior uncontrolled environment: 0 to 130 degrees F dry bulb and 10 to 95 
percent relative humidity, non-condensing. 

3. Exterior environments: Minus 30 degrees to 130 degrees F dry bulb, and 10 to 
1 00 percent relative humidity, condensing. 
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4. Hazardous environment: All system components located in areas where fire or 
explosion hazards may exist because of flammable gas or vapors, flammable 
liquids, combustible dust, or ignitable fibers or flyings, shall be rated and installed 
according to Chapter 5 of the NEC and as shown. 

5 .  Listing and Labeling: Provide products specified in this Section that are listed and 
labeled, as defined in the NEC Article 100. 

Standard products: 

1. Equipment and materials shall be standard products of a manufacturer regularly 
engaged in the manufacture of specified products and shall be the manufacturer's 
latest standard design. 

2. Items of the same classification shall be identical. This requirement includes 
equipment, modules, assemblies, parts, and components. 

WARRANTY 

General Warranty: Refer to MAA's General and Special Provisions Document for 
warranty requirements. 

PROJECT CONDITIONS 

Field Measurements: Verify dimensions in areas of installation by field measurements 
before fabrication and indicate measurements on Shop Drawings. Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

Established Dimensions: Where field measurements cannot. be made without delaying 
the Work, establish dimensions and proceed with fabricating units without field 
measurements. Coordinate supports, adjacent construction, and fixture locations to 
ensure actual dimensions correspond to established dimensions. 

DELIVERY AND STORAGE 

Equipment shall be delivered in original packages with labels intact and identification 
clearly marked. 

Equipment shall not be damaged in any way and shall comply with manufacturer's 
operating specifications. 

Equipment and components shall be protected from the weather, humidity, temperature 
variations, dirt, dust, or other contaminants. Equipment damaged prior to system 
acceptance shall be replaced at no cost to the Owner. 
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1.9 COORDINATION 

A. Coordinate installation of all equipment cabinets and systems with special systems 
subcontractors, MAA Information Technology Department, and other trades, including 
mechanical, electrical and plumbing. 

B. Coordinate with all contractors providing equipment outside the scope of this contract. 

PART 2 - PRODUCTS 

2.1 TELECOMMUNICATION ROOM (TR) FITTINGS 

A. Definition: 

1. For the purpose of this document, the term "Telecommunication Room Fittings" 
defines a portion of BWI's communication infrastructure. Telecommunication 
Room Fittings include products and configurations typically provided for the fit- 
out or finishing of a room in the facility that is dedicated to support of 
telecommunications equipment and associated signal distribution to work areas, 
service providers andlor other Telecommunication Rooms. 

B. Primary Industry Standard Requirements for Telecommunication Room Fittings: 

1. Comply with ICEA S-90-661 for mechanical properties. 

2. Comply with TIA-569-B 

3. Comply with TIAIEIA-568-B.l & B.2. 

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 
complying with UL 444 and NFPA 70: 

C. Coordination with Other Trades: 

1. Power 

2. Lighting. 

3. HVAC. 

4. Fire Suppression 

2.2 EQUIPMENT RACKS AND CABINETS 

A. Telecommunications Room (TR) shall be equipped with 19" EIA relay racks and 
cabinets to house MAA termination systems and network equipment. 
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B. Each rack and cabinet shall be mounted on an isolation pad and utilize non conductive 
washers to secure the rack to the floor. 

C. Each rack and cabinet shall be secured from the top rail to the cable tray, to prevent 
movement. 

D. Racks and cabinets shall be grounded to the isolated ground bar within the TR using a 
standard ground lug and #6 green jacketed cable ground wire. 

E. Provide equipment racks and cabinets in quantities and locations as indicated on the 
drawings. 

F. Design Selection: 

1. Racks: Self supporting EIA racks (19-inch) shall be 7 feet in height with 6 inch 
wide, side mount vertical cable management hardware, horizontal cable 
management, shelves and other accessories as required. Design selection: 
Ortronics MM or approved equal. 

2. Cabinets: Freestanding 19" EIA Cabinets, equipped wl shelves vertical and 
horizontal cable management as required to support cable. Design selection 
Hoffman Proline or approved equals. 

2.3 UNINTERRUPTIBLE POWER SUPPLY (UPS) 

A. Provide a rack mount UPS for each racklcabinet illustrated with a UPS unit in the 
project drawings. 

B. Design Selection: APC Smart-UPS 1.4 kV P/N: SUl400RMNET or approved equal. 

2.4 POWER STRIPS 

A. Power Strips: Comply with UL 1363. 

1. Rack mounting. 

2. 12,20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles. 

3. As manufactured by Tripp Lite, Catalog Number PS3612-20HW, or Approved 
Equal. 

2.5 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for 
Electrical Systems." for grounding conductors and connectors. 

B. Telecommunications Main Bus Bar: 
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1. Connectors: Mechanical type, cast silicon bronze, solderless compression-type 
wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

2. Ground Bus Bar: Each communication room depicted in the drawings shall be 
provisioned with a Telecommunications Grounding Busbar (TGB) meeting or 
exceeding the following requirements: 

a. Each bar shall be installed with isolated standoff mounts. 

b. Minimal bar size is %" thick x 2" wide x 10" long. 

c. The TGB's shall be electroplated and pre-drilled for connector attachment 
to 6 AWG ground cables. 

d. Holes spaced 1-118 inches (28 mm) apart. 

3. Stand-Off Insulators: Comply with UL 891 for use in switchboards, 600 V. 
Lexan or PVC, impulse tested at 5000 V. 

C. A #6 AWG stranded copper wire cable shall be extended between TR's 
Telecommunications Ground Busbars (TGB) and the Telecommunications Main 
Grounding Busbar (TMGB) (located in MDF) via conduit and cable tray systems as 
shown on the drawings. 

D. Ground conductor shall be provided, installed and utilized for equipment, termination, 
cable tray, equipment rack and computer equipment grounding, including telephone 
systems. 

E. All grounding material and work shall comply with the National Electric Code (NEC 
Chapter 8), Local and State regulations as well as ANSI-J-STD-607-A. 

F. Coordinate with the electrical power trades for grounding wiring interface to an 
approved connection to the building electrical power service panel ground source. 
Provide #6 AWG stranded copper bonding conductor extending from the electrical 
ground source to the Telecommunication Main Grounding Busbar (TMGB) located in 
the MDF. 

G. Provide ground cable #6 AWG stranded copper bonding conductor installed from the 
TMGB to each of the IDF's as depicted in the project drawings ground wiring riser 
diagram. 

H. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Cooper B-Line PIN: SB-477 or Approved equal. 
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2.6 LABELING 

A. Comply with TIAIEIA-606-A and UL 969 for a system of labeling materials, including 
label stocks, laminating adhesives, and inks used by label printers. 

B. Comply with MAA 2008 Design Standards, Volume 11, Appendix E. 

2.7 SURGE SUPPRESSION 

A. Surge suppression devices shall be furnished and installed on all copper wire analog and 
digital data circuits when the circuit enters a building or controls equipment located 
outdoors. Circuits that are routed wholly within a building do not require surge 
protection. 

B. Surge suppression devices shall be listed by Undenvriter's Laboratories, Inc., according 
to Standard UL 1449. 

C. Surge suppression devices shall be tested against ANSIIIEEE 587 defined waveforms to 
simulate field conditions. 

D. Device performance shall be documented per ANSIIIEEE C62.41. 

E. Unit Performance ratings. The units published performance ratings shall be the UL 
1449 listed suppression ratings tested and assigned by Undenvriters Laboratories 
utilizing the test procedure described in this document titled UL 1449 Suppression 
Voltage Performance Testing. 

F. System Performance Ratings. Multiple suppression filter system units configuration 
shall have a published performance rating as a system. The systems published 
performance rating shall be the UL 1449 listed suppression ratings tested and assigned 
by Underwriters Laboratories utilizing the test procedure described in this document 
titled UL 1449 Suppression Voltage Performance Testing. 

G. Fuses shall not be used for surge suppression. 

13. Design selection: 

1. Low density cable (Pair count of 100 or less): ADC66XX building entrance 
terminals loaded with C3B 5-pin modules. 

2. High Density cable (pair counts in excess of 100): Commscope AT-9040 
connectors, frames and stub cables. Load connectors with C3B 5-pin modules. 

2.8 UNSPECIFIED EQUIPMENT AND MATERIAL 

A. Any item of equipment or material not specifically addressed on the contract drawings 
or in this document and required to provide a complete and functional Public Wide 
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Distribution System (PWDS) installation, shall be provided in a level of quality 
consistent with other specified items. 

MANUFACTURERS 

A. Subject to compliance with requirements, manufacturers that may be incorporated in the 
work, include, but are not limited to the following: 

B. Equipment Racks and Cabinets 

Basis of Design: Chatsworth 

Acceptable substitutes: 

DAMAC 

Cooper B-Line 

c. Great Lakes 

C. Distribution Frame 

1. Basis of Design: Homaco 

Submitted and owner-approved equivalent 

D. Ladder Rack 

1. Basis of Design: Chatsworth 121 00-7 12 series 

2. Submitted and owner-approved equivalent 

E. Fiber Optic Cable Open Trough System 

1 Basis of Design: 

a. Panduit Fiber Runner 

b. ADC FGS Series 

2. Submitted and owner-approved equivalent 

2.10 EQUIPMENT RACKS 

A. Universal EIA self-supporting all aluminum rack 84" H. x 19" W. x 6" D, 

B. Mounting holes 
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1. Both sides (front and rear) of upright channels 

2. 12-24 or 10-32 rolled threads in 518" - 518" x 112" hole pattern 

3. Heavy-duty assembly hardware, 

C. There shall be two top cross-angles 1-112" x 1-112" x %". 

D. Black in color with all mounting screws black. 

E. Racks to come standard with minimum 3" vertical wire management full height both 
sides, one jumper tray installed in the uppermost position, and one heavy duty vented 
full size shelf (frontlrear) installed in the bottom. 

F. Basis of Design for Jumper Tray: Chatsworth 121 83 series or approved substitution. 

2.1 1 FREESTANDING EQUIPMENT CABINETS 

A. Cabinets shall be sized according to Project design, with cabinets having internal 
vertical, horizontal, and inter-cabinet cable management. 

B. Footprint 24" wide by 32" deep standard, black, with internal vertical wire management. 

C. All cabinets to have louvered locking front and rear doors, no perforated covers, locks 
independently keyed to MAA PDS cabinet key. 

D. Cabinets and racks shall have overhead ladder rack and fiber trough installed to create 
connectivity paths to other racks and wall mounted communication equipment. 

E. All cabinets shall be provided with capacity for four fans in top. Provide four fans in all 
cabinets housing active equipment. 

2.12 LARGE FRAME 

A. 1 I OD Double-sided frame 

B. 606 1 -T6 structural grade aluminum uprights 

C. Drilled and tapped on both sides 

D. 518" floor anchoring holes on base feet 

E. Eight locations for attaching a ground , 

F. Greystone finish 

G. Listed to UL 1863 Standard for Communication Circuit Accessory 
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H. 7200 pair and 24 block capacity 

I. Dimensions: 84"H x 37.5"W x 21.25"D 

J. Fully loaded with 300-pair 1 1 OD blocks 

K. Built-in horizontal rings and 6" vertical channels 

L. 12" cable runway support 

2.13 CABLE MANAGEMENT 

A. Horizontal Cable Management: Provide 19-inch rack mountable horizontal wire 
management below each copper termination panel, data switching equipment and as 
specified in Drawings. 

B. Vertical Cable Management: 

1. Provide minimum three-inch vertical cable managers on each side of 19-inch rack 

2. Provide two-inch vertical cable managers on each side of 19-inch frame within 
cabinets. 

2.14 POWER STRIPS 

A. Provide and install two power strips in each vertical cabinet. 

1. 66 inches, 16 outlet vertical power strips 

3. 10-foot cord length 

4. Surge protection 

5. 20 amp twist lock plug 

6. No onloff switch 

7. For wall-mounted cabinets, provide 28-inch, 8 outlet vertical power strip. 

2.15 FIBER OPTIC CABLE OPEN TROUGH SYSTEM 

A. An overhead fiber optic trough system with an open channel design to protect and route 
fiber optic patch cords shall be installed where fiber jumpers will be deployed, yellow 
finish. 
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B. Fiber trough shall have downspout jumper exit and other accessories required to support 
fiber jumpers at each rack rail and cabinet entry. Flex tubes are NOT required, shall 
include all end caps and protective bushings. All downspouts and fiber trough ends 
shall have trumpet flares. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify backboards are properly installed. 

B. Verify telecommunications grounding system is properly installed and tested following 
Section 270526. 

C. Verify liquid-carrying pipes are not installed in or above voice and data system 
communications rooms. Do not proceed with installation in affected areas until 
removed. 

3.2 INSTALLATION 

A. Install work following drawings, manufacturer's instructions and approved submittal 
data. 

B. Equipment Clearances 

1. Clearance distances are measured from the outermost surface of devices installed 
in rack or mounted on wall, rather than from the rack or backboard. 

2. Provide a minimum of three feet of space in front and rear of cabinets and racks. 

3. Provide a minimum of one-foot side clearance in comers. 

4. Provide a minimum of one-foot clearance above cable traylladder rack. 

5.  Provide a minimum of one-foot clearance above top-most item (cable tray, ladder 
rack or fiber trough) to any ceiling or overhead condition. 

C. Rack and Cabinet Installation 

1. Shall be properly positioned, leveled, ganged, anchored, grounded and powered. 

2. Shall be populated as noted in drawings with termination hardware, equipment, 
proper patch cord lengths, and power outlets. 

3. Install and anchor all racks and cabinets to floor following the drawings and 
manufacturer's instructions. 

4. All cabinet doors shall be configured as shown in the drawings. 
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5. All cabinet cable entrances shall be provided with bushings. 

D. Grounding: Ground communications room components per Section 270526 Grounding 
and Bonding for Communications Systems 

E. Identification: Per MAA standards. 

3.3 CLEANING 

A. Remove all unnecessary tools and equipment, unused materials, packing materials, and 
debris from each area where Work has been completed unless designated for storage. 

3.4 ACCEPTANCE 

A. Once all work has been completed, test documentation has been submitted and 
approved, and the Owner is satisfied that all work has been completed in accordance 
with contract documents, the Owner will notify Contractor in writing of formal 
acceptance of the system. 

B. Acceptance shall be subject to completion of all work and submittal and approval of full 
documentation as described above. 

END OF SECTION 27 1 100 
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SECTION 271 300 -COMMUNICATIONS BACKBONE CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department 
of Transportation/Maryland Aviation Administration Standard Provisions for 
Construction Contracts Volume 1, Maryland State Highway Administration, Anne 
Arundel County and Interim Standard Provisio~l Addenda, apply to this Section. 

B. Related Sections: 

1, 270526 Grounding and Bonding for Communications Systems 

2. 270528 Pathway for Communications Systems 

3. 270543 Underground Ducts and Raceways for Communicatio~ls Systems 

4. 270553 Identification for Communications Systems 

5. 27 1 100 Communications Equipment Room Fittings 

6. 27 1900 Exterior Communicatlons Pathways 

1.2 SUMMARY 

A. This Section includes the following: 

1. Fiber and Copper Cables 

2. Splice Cases 

3. Terminal Blocks and Cross-Connect Systems 

4. Fiber Termination Equipment 

5.  Building Entrance Terminals 

6. Maintenance Hole Racking and Duct Plug Equipment 

7. Cabling identification products 

B. This Section covers only communications backbone cables and terminations. 
Refer to Section 271 100 Communications Equipment Room Fittings for cable 
traylladder rack within the telecommunications rooms. Refer to Section 270526 
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Grounding and Bonding for Communications Systems for grounding and bonding 
of cables and termination equipment. 

1.3 REFERENCES 

A. The publications listed below form a part of this specification. The publications 
are referred to in the text by basic designation only. 

B. Specific reference in specifications to codes, rules, regulations, standards, 
manufacturer's instructions, or requirements of regulatory agencies shall mean the 
latest printed edition of each in effect at the date of contract unless the document 
is shown dated. 

C. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the 
more stringent requirements. 

2. Between referenced requirements and contract documents: Comply with the 
one establishing the more stringent requirements. 

D. References: 

1. ANSIITIAIEIA-526-7 - Measurement of Optical power Loss of Installed 
Single-mode Fiber Cable Plant (Method A). 

2. ANSIITIAIEIA-526- 14-A - Measurement of Optical power Loss of Installed 
Multi-mode Fiber Cable Plant. 

3. ANSIITIAIEIA-568-B Commercial Building Telecommunications Cabling 
Standard. 

4. ANSIITIAIEIA-568-B .3 .I  - Additional Transmission Performance 
Specifications for 501125pm Optical fiber Cables. 

5. TIA-569-B-2004 - Commercial Building standard for Telecommunications 
Pathways and Spaces. 

6. ANSIITIAIEIA-606-A-2002 Administration Standard for the 
Telecommunications Infrastructure of Commercial Buildings. 

7. ANSI JISTD-607-A-202 Commercial Building Grounding (Earthing) and 
Bonding Requirements for Telecommunications. 

8. ANSIITIAIEIA-758 Customer Owned Outside Plant Telecommunications 
Cabling Standard. 
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9. ANSIITIAIEIA 758-1 - Customer Owned Outside Plant 
Telecommunications Cabling Standard. 

1 0. International Standards Organization/Intemational Electrotechnical 
Commission (ISOIIEC) DIS 1 1801, January 6, 1994. 

1 1. National Electrical Manufacturers Association (NEMA). 

12. American Society for Testing Materials Internat~onal (ASTM). 

13. National Electrical Code (NFPA-70). 

14. National Electrical Safety Code (NESC). 

1 5. Underwriters Laboratories Inc. (UL 497). 

16. Building Industry Consulting Service Intenlational (BICSI) 
Telecommunications Distribution Methods Manual (TDMM). 

17. Building Industry Consulting Service International (BICSI) Customer 
Owned Outside Design Manual. 

18. Local, county, state and federal regulations and codes in effect as of date of 
purchase. 

19. Equipment of foreign manufacture must meet U.S. codes and standards. It 
shall be indicated in the proposal the components that may be of foreign 
manufacture, if any, and the country of origin. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance: Backbone cabling system shall comply with transmission 
standards in TIAIEIA-568-B. 1, when tested according to test procedures of this 
standard. 

1.5 SUBMITTALS 

A. The Contractor shall perform no portion of the work requiring submittal and 
review of record drawings, shop drawings, product data, or samples until the 
respective submittal has been approved by the Owner. Such work shall be in 
accordance with approved submittals. 

B. Qualifications: The Contractor shall submit qualification data sheets for firms and 
persons as specified in the "Quality Assurance" article of this specification to 
demonstrate their capabilities and experience. 
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C. Proposed product data sheets: The Contractor shall submit catalog cut-sheets that 
include manufacturer, trade name, and complete model number for each product 
specified. Model number shall be handwritten andlor highlighted to indicate exact 
selection. Identify applicable specification section reference for each product. 

D. Record Drawings: Furnish CAD drawings of completed work including cable ID 
numbers following the Owner's labeling standards. Submit in hardcopy (two h l l  
size and two half size) and electronic formats. 

1. System Labeling Schedules: Electronic copy of labeling schedules that are 
part of the cabling and asset identification system of the software. 

2. Cabling administration drawings and printouts. 

3. Wiring diagrams to show typical wiring schematics including the following: 

a.) Cross-connects. 

b.) Patch panels. 

c.) Patch cords. 

4. Cross-connects and patch panels. Detail mounting assemblies, and show 
elevations and physical relationship between the installed components. 

E. Qualification Data: For Installer, qualified layout technician, installation 
supervisor, and field inspector. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Maintenance Data: For splices and connectors to include in maintenance 
manuals. 

1.6 QUALITY ASSURANCE 

A. Contractor Qualifications: 

1. The Contractor shall submit references and other related evidence of 
installation experience for a period of three years prior to the issue date of 
this Specification. 

2. All work shall be supervised on-site by a BICSI Registered 
Communications Distribution Designer (RCDD). Must demonstrate 
knowledge and compliance with all BICSI, TIAIEIA, UL, and NEC 
standards and codes. Contractor shall submit proof of RCDD designation. 
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B. Provided products shall meet the following requirements: Items of the same 
classification shall be identical. This requirement includes equipment, 
assemblies, parts, and components. 

C. Assure that the "as installed" system is correctly and completely documented 
including engineering drawings, manuals, and operational procedures in such a 
manner as to support maintenance and hture expansion of the system. 

1. Layout Responsibility: Preparation of Shop Drawings and Cabling 
Administration Drawings, Cabling Administration, and field testing 
program development by an RCDD. 

2. Installation Supervision: Installation shall be under the direct supervision of 
BICSI Registered Technician Level 2 Installer, who shall be present at all 
times when Work of this Section is performed at Project site 

3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise 
on-site testing. 

D. Testing Agency Qualifications: An NRTL. 

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an 
RCDD to supervise on-site testing. 

E. Telecommunications Pathways and Spaces: Comply with TIAIEIA-569-A. 

F. Grounding: Comply with ANSI JISTD-607-A. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test optical fiber cable to determine the continuity of the strand end to end. 
Use optical loss test set to determine. 

2. Test optical fiber cable while on reels. Use an optical time domain 
reflectometer to verify the cable length and locate cable defects, splices, and 
connector, including the loss value of each. Retain test data and include the 
record in maintenance data. 

3. Test each pair of UTP cable for open and short circuits. 

1.8 WARRANTY 

A. General Warranty: Refer to MAA's General and Special Provisions Document for 
warranty requirements. 
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1.9 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install cables and connecting 
materials until wet work in spaces is complete and dry, and temporary HVAC 
system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 

B. Field Measurements: Verify dimensions in areas of installation by field 
measurements before fabrication and indicate measurements on Shop Drawings. 
Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Established Dimensions: Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating units 
without field measurements. Coordinate supports, adjacent construction, and 
fixture locations to ensure actual dimensions correspond to established 
dimensions. 

1.10 DELIVERY AND STORAGE 

A. Equipment shall be delivered in original packages with labels intact and 
identification clearly marked. 

B. Equipment shall not be damaged in any way and shall comply with 
manufacturer's operating specifications. 

C. Equipment and components shall be protected from the weather, humidity, 
temperature valiations, dirt, dust, or other contaminants. Equipment damaged 
prior to system acceptance shall be replaced at no cost to the Owner. 

1.1 1 COORDINATION 

A. Field coordinate installation of conduit and cable tray with other trades to ensure 
clearance requirements are met. 

B. Coordinate with all contractors providing equipment outside the scope of this 
contract. 

PART 2 - PRODUCTS 

2.1 BACKBONE COMMUNICATION CABLING SYSTEM 

A. Definition: 

1. For the purpose of this document, the tern "Backbone Cabling" defines a 
portion of BWI's structured communication infrastsucture. Backbone 
cabling includes the passive cable distribution system which extends voice, 
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video and data signaling, between BWI's main Telecommunication 
Room(s) punchdown blocks and patch panels to the various smaller 
telecommunication room punchdown blocks and patch panels, used for 
signal distribution to the Horizontal cabling systems. 

2. Backbone cabling is generally considered to include copper cable in pair 
counts above 8 pair and fiber optic cable with strand counts higher than 6 
strands. 

B. Primary Industry Standard Requirements for Backbone Cabling Systems 

1, Comply with ANSIIICEA S-83-569 for Fiber Optic Premise Distribution 

2. Comply with ANSIIICEA S-87-640 for Fiber Optic Outside Plant 
Distribution 

3. Comply with ICEA S-90-661 for mechanical properties. 

4. Comply with TIAIEIA-568-B. 1 for performance specifications. 

5. Comply with TIAIEIA-568-B.2, 

6. Fiber Optic Cabling Listed and labeled by an NRTL acceptable to 
authorities having jurisdiction as complying with UL 444 and NFPA 70 for 
the following types. Note: Design shall determine one of the following cable 
jacket types: 

a.) General Purpose, Nonconductive: Type OFN or OFNG. 

b.) Plenum Rated, Nonconductive: Type OFNP, complying with 
NFPA 262. 

c.) Riser Rated, Nonconductive: Type OFNR, complying with UL 1666. 

d.) General Purpose, Conductive: Type OFC or OFCG. 

e.) Plenum Rated, Conductive: Type OFCP, complying with NFPA 262. 

f.) Riser Rated, Conductive: Type OFCR, complying with UL 1666. 

2.2 BACKBONE OPTICAL FIBER CABLE 

A. General: 

1. Backbone Optic Fiber Cabling currently accepted for installation at BWI 
includes several product types, fiber types and strand counts suitable for 
various applications. 

811 112009 27 1300-7 Technical Specifications 
Telecommunication Backbone Cable 



2. Typical Fiber Optic Backbone Cable is available with various fiber types 
(Multimode andlor Singlemode) and is acceptable for use at BWI in the 
following cable configurations": 

a.) Inside Plant Plenum Rated: Plenum rated fiber optic backbone cable 
shall comply with requirements of the National Electric Code article 
770.50 for nonconductive plenum cable, and shall be marked with 
OFNP designation 

b.) Outside Plant: Outside Plant fiber optic backbone cable shall be suitable 
for installations in underground ducts andlor direct buried. 

B. Singlemode Backbone Fiber Types: 

1. 8.4 to 9.311 25 micrometer - Singlemode 

a.) Maximum Attenuation: 0.5 dB1km at 13 10 nm; 0.5 dBlkrn at 1 550 nm. 

b.) Minimum Modal Bandwidth: 1000 MHz-km at 13 10 nrn; 1000 MHz- 
km at 1550 nm. 

2. Singlemode Backbone Fiber Cable Configuration 

a.) Strand Count (1 92 strands in 12 fiber units). 

b.) Inside Plant Backbone fiber shall be configured as either" Tight Buffer 
" (900 micron or 3mm jacketed) . 

c.) Outside Plant Backbone fiber shall be configured as "Loose tube 
Buffer" filled with water blocking gel. 

d.) Jacket Color: Yellow or Black 

C. Singlemode Backbone Fiber Design Selection Manufacturers: Subject io 

compliance with requirements, provide products by the following: 

1. Inside Plant: UL-OFNP Plenum rated, tight buffer. Design Selection: 
Superior Essex Multi-Unit Premises Distribution Fiber Optic cable, 440 
Series or approved equal. 

2. Outside Plant: Dielectric, dry water block filled, loose tube buffer. Design 
Selection Superior Essex loose tube, single jacket, All Dielectric series 11 
Fiber Optic cable or approved equal. 

2.3 BACKBONE CABLE OPTICAL FIBER TERMINATIONS 

A. EIAITIA 19-inch Rack or Wall Mounted Fiber Optic Patch Panels: 
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1. General 

a.) Singlemode fiber shall be terminated in separate, dedicated rack 
mounted patch panels. 

b.) Rack Mounted Fiber terminations shall include vertical and horizontal 
cable restraint, organization and support brackets as required for each 
panel. 

c.) Rack Mounted Fiber Optic Patch panels shall support a minimum of 24 
ports, and include permanent port numbering identification. 

d.) Singlemode fiber termination loss shall not exceed .50 dBm 

2. Singlemode Fiber Optic Patch Panels: 

a.) Singlemode fiber optic patch panels shall support termination of 
horizontal fiber optic cable using:. 

1) Termination utilizing factory built, connectorized pigtails and 
fusion splicing. 

b.) Singlemode fiber shall be terminated using factory built, ceramic 
ferrule, SC type connectors, attached and finished using heat or time 
cured epoxy adhesives and polish method. Crimp-on or quick cleave 
type connectors are not acceptable. 

c.) Singlemode fiber optic patch panels shall be fully loaded with SC 
adapters (ports). 

3. Design Selection for Fiber Optic Patch Panel products: 

a.) Ortronics ORMMAC 625 Series (minimum of 36 ports) 

b.) Load panels with couplers for : 
1) Singlemode fiber - SC type couplers plates (Ortronics P/N: 615 

SC) 
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B. Patch Cords: 

1. Fiber Optic Patch Cords shall be provided and installed to complete all fiber 
optic circuits and as required to connect equipment to the PWDS. Fiber 
optic patch cards shall be factory manufactured and tested assembled with 
color-coded restraint boots, factory epoxy and out-gas processing. All patch 
cords lengths shall be determined by the Contractor as required to make neat 
secure and orderly routing between connection points. 

2. Label each end of patch cable with use or system ID. Coordinate with MAA 
OAT for labeling conventions. 

3. Connectors used for patch cords shall be ST type for Multimode fiber and 
SC Type for Singlemode fiber. All Fiber connectors shall have ceramic 
ferrules. 

4. Single-mode patch cord jackets shall be 3mm diameter and yellow in color. 
Single-mode fiber shall be optically compatible with backbone cable 
specifications. Single-mode connectors shall be blue in colorr 

a.) Design selection: Krone PIN: PAT-CSMZ-xxxM 

5. Multimode patch cord jackets shall be 3mm diameter and orange in color. 
Multimode fiber shall be 62.511 25, or 50.125 micrometers compatible with 
backbone cable specifications. Multimode connectors shall be beige in 
color. 

a.) Design selection: Krone PIN: PAT-CM6Z-xxxM 

FIBER OPTIC SPLICING 

A. General Backbone fiber cable splicing: 

I. Splice enclosures used for fiber splicing shall support "Butt" type 
configurations and be designed for use in maintenance hole environments, 
supporting multiple singlemode fiber cables. Splice enclosures shall meet or 
exceed the following: 

a.) Tested for compliance with Telcordia GR-77 1 

b.) RUS Listed 

c.) Properly sized to support strand counts planned for splice 

d.) Sealable and re-enterable - sealed must withstand minimum of 20 feet 
water head, andlor 10 Lbs air pressure for a minimum of 48 hrs. 
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e.) Chemically resistant to aviation fuel and Glycol 

f.) Include accessories for fusion splicing: trays, heat shrink splice 
protection sleeves, encapsulate and other items as recommended by the 
manufacture. 

2. Design Selection for Fiber Optic OSP Splice Enclosures: 

a.) Comng: SCF-6Cxx-xx-xxx 

b.) AFL: LG-250 

c.) Approved equivalents 

IDENTIFICATION METHODS AND LABELING PRODUCTS 

A. Comply with BWI'S Telecommunication labeling methods and ANSIITIAIEIA- 
606-A and UL 969 for labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers. 

B. All backbone cable and termination fields shall be labeled with permanent, easy to 
read identifications which are compliant with MAA OAT cable labeling scheme. 

C. Coordinate with MAA OAT for cable labeling means and methods. 

SOURCE QUALITY CONTROL 

A. Test Plan: Prior to testing installation of cables the Contractor shall submit a cable 
test plan for MAA OAT approval. 

1 The test plan should be specific to the project and consistent with current 
industry standards and specifications. Procedures and methods including a 
list of test equipment and certification dates will be required. Passlfail 
thresholds should be included. 

2. All testing must be coordinated with MAA OAT. Test results are to be 
delivered in both electronic and hard copy; a minimum of 4 copies are 
required. 

3 Minimal requirements for cable test plan include: 
Fiber Test requirements: 

a.) Pre-installation fiber test -0TDR 

b.) Post-installation fiber test - OTDR and power meter I light source 

c.) Singlemode fibers tested at both 13 10nm and 1550 nm wavelengths 
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d.) Test results documented and submitted in both hard copy and software 
files. 

B. Testing Agency: Engage a qualified testing agency to evaluate cables. 

C. Factory test cables on reels according to TIAIEIA-568-B.3. 

D. Cable will be considered defective if it does not pass tests and inspections. 

E. Prepare and submit for approval, test results and inspection reports. 

2.7 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturers that may be incorporated 
in the work, include, but are not limited to the following 

B. Traditional Backbone Optical Fiber Cable, Patch Cables and Connecting 
Hardware 

1. Basis of Design: Superior Essex. 

2. Approved Substitutions. 

a.) Optical Cable Corporation. 

b.) Hitachi. 

c.) Coming. 

C. Splice Cases 

1. Basis of Design: Preformed Line Products. 

2. Approved Substitutions. 

a.) 3M. 

b.) Norland Products. 

c.) Corning. 

D. Building Entrance Terminals 

1. Basis of Design TVSS cans: Circa. 

2. Basis of Design TVSS modules: Oneac. 

E. Maintenance Hole Racking and Duct Plug Equipment. 
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1. Basis of Design: Cob Industries. 

2. Approved Substitutions. 

a.) TVCIVikimatic. 

b.) Condux International. 

c.) Peterson. 

d.) Harrnan Corp. 

2.8 OPTICAL FIBER CABLE: 

A. General; Singlemode 192 strand nonconductive, tight buffer, optical fiber cable. 
Interconnecting tubes and tube distribution hardware shall be used to distribute air 
blown fiber cables. 

1. Cable: 

a.) Comply with ICEA S-83-596 for mechanical properties for indoor cable 
and ICEA S-87-640 standard for outside plant. 

b.) Comply with TIAIEIA-568-B.3 for performance specifications. 

c.) Comply with TIAIEIA-492AAAA-B for detailed specifications. 

d.) Listed and labeled by an NRTL acceptable to authorities having 
jurisdiction as complying with UL 444, UL 165 1, and NFPA 70 for the 
following types: 
1) Plenum Rated, Nonconductive: Type OFNP, complying with 

NFPA 262. 
2) Riser Rated, Nonconductive: Type OFNR or OFNP, complying 

with UL 1666. 

e.) All OSP fiber shall be dielectric. 

f.) Maximum Attenuation: MM 3.50 dB/krn at 850 nrn; 1.5 dB1km at 1300 
nm, SM 0.40dBlkm at 13 10 nm, 0.30dBlkm at 1550 nm. 

g.) Minimum Modal Bandwidth: MM 500 MHz-km at 850 nm; 500 MHz- 
km at 1300 nrn. SM Dispersion unshifted, matched-clad, zero water 
peak. 

2. Jacket: 

a.) Jacket Color: 
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1) Singlemode shall be yellow. 

b.) Cable cordage jacket, fiber, unit, and group color shall be according to 
TIAIEIA-598-B. 

c.) Imprinted with fiber count, fiber type, and aggregate length at regular 
intervals not to exceed 40 inches (1 000 mm). 

3. Breakout kits and splice trays for terminations shall be provided by the same 
manufacturer as cable. 

B. Underground and exterior cables 

1. Single-mode 8.7 pm to 9 ym diameter, underground and exterior cables 
shall be loose tube construction, gel-filled design or use dry water blocking 
technology, and meet or exceed the transmission performance specifications 
listed in ANSIITIAIEIA-568-B.3 and ANSIITIAIEIA-758(A), glass shall be 
Coming glass. 

2.9 OPTICAL FIBER CABLE HARDWARE 

A. Modular Fiber Optic Patch Panels - Light Interface Units (LIUs): 

1. LIUs shall be rack-mounted and have black all metal solid surfaces, padlock 
hasps on front and rear doors, legends to be installed inside. 

2. LIUs shall support modular six or eight SC connector bulkhead panels. 

3. Singlemode bulkhead connectors and end connectors shall be designed 
strictly for singlemode fiber. Singlemode connectorlcoupler covers to be 
yellow. 

4. Side cable entry, side jumper entry. 

5.  All coupler panels to have ceramic sleeves/fermles. 

6. Basis of design: Superior Modular Products or approved substitution. 

B. Fiber Optic Splice Trays 

1. Fiber cable splice trays shall be used for all fiber cable terminations 
requiring spliced pigtails, splice cases installed without splice trays designed 
are prohibited. 

2. Splice trays to be tray type with factory recommended mounting brackets 
and enclosure, splice trays to be provided by same manufacture as LIU(s) 
installed. 
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C. Fiber Optic Patch Cords 

1. Patch cords shall be factory-made. 

2. Singlemode: Duplex style Single mode 9 micron core diameter1125 micron 
cladding diameter for single mode patch cables. Singlemode patch cords 
shall be yellow. 

3. The fiber optic cladding shall be covered by aramid yarn and an OFNR 
jacket. Specialty use patch cords shall have a jacket suitable for intended 
use. 

4. Provided factory assembled patch cords with SC style connectors with 
ceramic ferrules. 

5.  Provide one (1) duplex patch cord for each Fiber Optic Patch Panel 
termination pair. 

6. Provide patch cables sized to routing requirements. 

D. Cable Connecting Hardware: 

1.  Comply with Optical Fiber Connector Intermateability Standards (FOCIS) 
specifications of TIAIEIA-604-2, TIAIEIA-604-3-A, and TIAIEIA-604- 12. 
Comply with TIAIEIA-568-B.3, 

2. Fiber optic cable connector shall be ST type with ceramic ferrules, ST 
exceptions as designated by Project. 

3. Connector shall be properly sized for fiber type. 

4. All termination methods shall be as specified as acceptable to the fiber cable 
manufacture to maintain full cable manufacturers warranty and industry 
standard expected life cycle. Construction shall be applicable for the 
intended installation environment. 

E. Indoor Tube Cable: 

1. All indoor tube cables shall be composed of dielectric materials and 
properly rated (i.e. - plenumlriserlgeneral purpose) per application. 

2. All Tube Distribution Units (NEMA rated per application, provide Engineer 
with list of NEMA ratings of proposed units for approval), tube-splice 
enclosureslTube Splice Caseslcold-shrink closures per manufacturer's 
recommendations. 

F. Outdoor Tube Cables: 

271300-15 Technical Specifications 
Telecommunication Backbone Cable 



1. Tube cables may be composed of dielectric and metallic materials and shall 
be suitable for underground applications. 

2. All Tube Distribution Units (NEMA rated per application, provide Engineer 
with list of NEMA ratings of proposed units for approval), Tube-splice 
enclosures/Tube Splice Caseslcold-shrink closures per manufacturer's 
recommendations. 

G. Tube Distribution Units (TDUs): 

1. A NEMA-rated enclosure (provide Engineer with list of NEMA ratings of 
proposed units for approval), suitable for the site environmental conditions 
(i.e. NEMA 1 for indoor use) shall be provided for tube distribution, 
routing, and termination. 

2. The contractor is responsible for selecting the TDU hardware to meet site 
conditions. 

3. Choose TDU size based on the number of tubes to enter the unit. 

4. TDUs shall be rack mounted to provide better protection and geometry for 
distribution. 

5 .  Tube Cable System shall be provided with tube cables and tube distribution 
units at each Telecom room and maintenance hole as indicated on the 
drawings. 

2.10 SPLICE CASES 

A. Description: Fiber Splice Casing for use in underground and building entrance 
applications with two cable entrance ports on each end to facilitate butt or inlinr 
splices. 

B. Case shall be water proof with encapsulation for underground use. Entrance splice 
cases shall reenter able wit11 splicing modules capable of 50 percent growth. 

C. Outdoor NEMA-rated enclosure, or splice case suitable for the site environmental 
conditions shall be provided for outside plant tube distribution and routing 

2.1 1 MAINTENANCE HOLE RACKING AND DUCT PLUG EQUIPMENT 

A. Description: Maintenance Hole and Duct Plugs: All cables in maintenance holes 
shall be racked to relieve strain on the cable and allow adequate slack for future 
movesladds or changes. All conduits in maintenance holes and entering from 
outside the building shall be sealed using duct plugs during cable installation. 
Where cables are installed duct plugs shall be fitted to match the diameter of the 
cables to ensure a watertight seal. 
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2.12 IDENTIFICATION PRODUCTS 

A. Comply with Section 270553 Identification for Communications Systems. 

2.1 3 MATERIALS 

A. All cables, splice cases, terminations and protection shall be UL rated. 

B. All cables, splice cases, terminations and protection shall comply with the NEC. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Contractor's on-site RCDD supervisor shall review, approve and stamp all shop 
drawings, coordination drawings and record drawings. 

B. Verify cable schedule matches conduit system, length and routing is in accordance 
with drawings and schedules. 

C. Verify all cable and materials have been tested prior to and after installation. 

D. Verify all cable splices have been identified and adequate equipment is on hand to 
perform splicing. 

E. Verify all equipment is certified and tested before being used to test cables. 

3.2 INSTALLATION 

A. Coordinate locations with other trades prior to installation. 

B. Install work following drawings, manufacturer's instructions and approved 
submittal data. 

C. Installation plans and requests for information (RFIs) shall be reviewed by 
contractor's on-site RCDD. 

D. All work shall be supervised and reviewed by contractor's on-site RCDD. 

E. Locations and Types: 

1. Install cables in PVC conduits buried in duct banks or encased in concrete. 
Use PVDF coated cables in hazardous area where fuel is transferred near the 
conduits. 

2. Cables may pass through areas with temperature differential of 20 degrees F 
or more. Seal with proper fitting at barrier between areas of differing 
temperature. 
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3. Contractor's RCDD supervisor shall coordinate with drawings of other 
disciplines to determine availability of space for 'installation. 

INSTALLATION OF CABLES 

A. Comply with NECA 1, 

B. General Requirements for Cabling: 

1. Comply with TIAIEIA-568-B. 1 

2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 

3. Terminate all conductors; no cable shall contain unterminated elements. 
Make terminations only at indicated outlets, terminals, cross-connects, and 
patch panels. 

4. Cables may not be spliced except to attach pigtail connectors. Secure and 
support cables at intesvals not exceeding 30 inches (760 mm) and not more 
than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, 
and terminals. 

5. Install lacing bars to restrain cables, to prevent straining connections, and to 
prevent bending cables to smaller radii than minimums recommended by 
manu factures. 

6. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii specified 
in BICSI ITSIM, "Cabling Termination Practices" Chapter. Use lacing bars 
and distribution spools. 

7. Do not install bmised, kinked, scored, deformed, or abraded cable. Do not 
splice cable between termination, tap, or junction points. Remove and 
discard cable if damaged during installation and replace it with new cable. 

8. In the communications equipment room, install a 10-foot- (3-m-) long 
service loop on each end of cable. 

9. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." 
Monitor cable pull tensions. 

a.) Optical Fiber Cable Installation: 
1) Comply with TIAIEIA-568-B.3. 

10. Cable may be terminated on connecting hardware that is rack or cabinet 
mounted. 
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a.) Group connecting hardware for cables into separate logical fields. 

b.) Separation from EM1 Sources: 

c.) Separation between open communications cables or cables in 
nonmetallic raceways and unshielded power conductors and electrical 
equipment shall be as follows: 
1) Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 

inches (1 27 mm). 
2) Electrical Equipment Rating between 2 and 5 kVA: A minimum 

of 12 inches (3 00 mm). 
3) Electrical Equipment Rating More Than 5 kVA: A minimum of 24 

inches (6 10 mm). 

Separation between communications cables in grounded metallic raceways 
and unshielded power lines or electrical equipment shall be as follows: 

a.) Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-112 
inches (64 mm). 

b.) Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 
inches (1 50 mm). 

c.) Electrical Equipment Rating More Than 5 kVA: A minimum of 12 
inches (300 mm). 

Separation between communications cables in grounded metallic raceways 
and power lines and electrical equipment located in grounded metallic 
conduits or enclosures shall be as follows: 

a.) Electrical Equipment Rating Less Than 2 kVA: No requirement. 

b.) Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 
inches (76 mm). 

c.) Electrical Equipment Rating More Than 5 kVA: A minimum of 6 
inches (1 5 0 mm) . 

Separation between Communications Cables and Electrical Motors and 
Transformers, 5 kVA or HP and Larger: A minimum of 48 inches (1200 
mm). 

Separation between Communications Cables and Fluorescent Fixtures: A 
minimum of 5 inches (127 mm). 
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3.4 FIRESTOPPTNG 

A. Comply with requirements in Division 07 Section "Penetration 
Firestopping."Comply with TIAIEIA-569-A, Annex A, "Firestopping." 

B. Comply with BICSI TDMM, "Firestopping Systems" Article. 

C. Comply with NECA 1, 

3.5 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with ANSIITIAIEIA- 
606-A. 

B. Cable Schedule: Install in a prominent location in each equipment room and 
wiring closet. List incoming and outgoing cables and their designations, origins, 
and destinations. Protect with rigid frame and clear plastic cover. Furnish an 
electronic copy of final comprehensive schedules for Project. 

C. Cabling Administration Drawings: Show building floor plans with cabling 
administration-point labeling. Identify labeling convention and show labels for 
telecommunications closets, backbone pathways and cables, entrance pathways 
and cables, terminal hardware and positions, horizontal cables, work areas and 
workstation terminal positions, grounding buses and pathways, and equipment 
grounding conductors. 

D. Cable and Wire Identification: Comply with Section 270553 Identification for 
Communications Systems. 

3.6 CLEANING 

A. Remove all unnecessary tools and equipment, unused materials, packing 
materials, and debris from each area where Work has been completed unless 
designated for storage. 

3.7 FIELD QUALITY CONTROL 

A. Post-Installation Testing 

1. Contractor shall test each fiber strand of every optical fiber cable prior to 
acceptance. 

2. Contractor shall supply all of the required test equipment used to conduct 
acceptance tests. 
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3. Contractor shall submit acceptance documentation as defined below. No 
cabling installation is considered complete until test results have been 
completed, submitted and approved. 

B. Test Procedure 

1; Owner reserves the right to be present or to assign a representative to be 
present during any or all testing. 

2. All cabling not tested strictly in accordance with these procedures shall be 
re-tested at no additional cost to the Owner. 

3. Testing of all fiber wiring shall be performed prior to system(s) cutover. 

4. 100 percent of the installed cabling shall be tested. All tests shall pass test 
criteria defined below. 

5. Test equipment shall be hl ly  charged prior to each day's testing. 

6. Any pairs not meeting the requirements of the standard shall be brought into 
compliance by the contractor at no charge to the Owner. Complete end-to- 
end test results shall be submitted to the Owner. 

C. Standards Compliance and Test Criteria 

1, Fiber optic cable shall meet or exceed ANSIITIAIEIA-568-B.3 Optical 
Fiber Cabling Components Standard requirements and meet the 
manufacturer's specifications for the installed product. 

D. Cable Test Documentation 

Cable test documentation shall be submitted in hard copy in three-ring 
binders and electronic (CD-ROM) formats. If proprietary software is used, 
CD shall contain any necessary software application required to view test 
results. If the results are delivered in a standard format like Excel, Access, 
CSV files, etc., software to read these files is not required. Electronic 
reports shall be accompanied by a Certificate signed by an authorized 
representative of the Contractor warranting the truth and accuracy of the 
electronic report. Certificate shall reference traceable circuit numbers that 
match the electronic record. 

2. The following reports shall be submitted. Any individual test that fails the 
relevant performance specification shall be marked as FAILED. 

a.) Certification test report for Fiber Optic cable. 

b.) OTDR and power meter test report for Fiber Optic cable. 
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3. Test reports shall include the following information for each cabling 
element tested: 

a.) Wiremap results that indicate that 100% of the cabling has been tested 
for shorts, opens, miswires, splits, polarity reversals, transpositions, 
presence of AC voltage and end-to-end connectivity. 

b.) Length (in meters), propagation delay, and delay skew relative to the 
relevant limit. Any individual test that fails the relevant performance 
specification shall be marked as a FAIL. 

c.) Cable manufacturer, cable model numberltype and nomical velocity of 
propagation (NVP) 

d.) Tester manufacturer, model, serial number, hardware version, and 
software version 

e.) Circuit ID number and project name 

f.) Origination and destination locations. 

g.) Autotest specification used 

11.) Overall passlfail indication 

i.) Date of test 

J.) Test reports shall be submitted within seven (7) business days of 
completion of testing. 

E. Fiber Cable Testing 

1. Perfom bi-directional end to end Optical Time Domain Reflectometer 
(OTDR) testing on each fiber optic conductor per TIAIEIA 455-61. The 
system loss measurements shall be provided at 13 10 and 1550 for 
singlemode fibers. Measured results shall be plus/minus 1 dB of submitted 
loss budget calculations. 

2. Fiber links shall have a maximum loss of: (allowable cable loss per km)(km 
of fiber in link) + (.4dB)(number of connectors) = maximum allowable loss 

3. Loss numbers for the installed link shall be calculated by taking the sum of 
the bi-directional measurements and dividing that sum by two. 

4. Any link not meeting the requirements of the standard shall be brought into 
compliance by the contractor, at no charge to the Owner. 
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5 .  Submit OTDR andlor Power Loss test results and include the following: 

a.) Fiber Type 

b.) Wavelength 

c.) Fiber and cable number 

d.) End point locations 

e.) Test direction 

f.) Reference power measurement (when not using a power meter with a 
Relative Power Measurement Mode) 

g.) Measured attenuation of the link segment 

h.) Acceptable link attenuation 

i.) Test equipment model and senal numbers 

j.) Date 

k.) Reference setup 

1.) Operator (crew members) 

6. Acceptable Attenuation Values 

a.) The general attenuation equation for any link segment is as follows; 
Acceptable Link Attn. = Cable Attn. + Connection Attn. + Splice Attn. 
+ Coupled Power Ration (CPR) Adjustment. 

b.) Note: A connection is defined as the joint made by mating two fibers 
terminated with re-mateable connectors (e-g. SC, LC). 

F. Cable Test Equipment 

1. Test equipment used under this contract shall be from manufacturers that 
have a minimum of 5 years experience in producing field test equipment. 
Manufacturers shall be IS0 9001 certified. 

2. The test instrument shall be within the calibration period recommended by 
the manufacturer. 

3. Test instruments shall have the latest software and firmware installed. 
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4. All test tools of a given type shall be from the same manufacturer, and have 
compatible electronic results output. 

5 .  Test adapter cables shall be approved by the manufacturer of the test 
equipment. Adapters from other sources are not acceptable. 

G. No cable shall be put into service until it is fully tested and accepted by the 
Designer and Owner. 

3.8 AS-BUILTS 

A. All backbone cable label information cross-referenced by location room number, 
racldcabinet ID, and patch panel ports. 

B. All conduit and pull-box locations to detail specified in division 1600. 

C. Any Fiber Channels created. 

D. One copy, or as directed by Project Documents, of Fiber Channel Record forms 
shall be submitted separately in one three ring binder to Owner's 
Telecommunications Department through the OAR. 

3.9 ACCEPTANCE 

A. Once all work has been completed, test documentation has been submitted and 
approved, and the Owner is satisfied that all work has been completed in 
accordance with contract documents, the Owner will notify Contractor in writing 
of formal acceptance of the system. 

B. Acceptance shall be subject to completion of all work and submittal and approval 
of full documentation as described above. 

END OF SECTION 27 1300 
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SECTION 27 1 500 -TELECOMMUNICATIONS HORIZONTAL CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department of 
TransportatiodMaryland Aviation Administration Standard Provisions for Construction 
Contracts Volume 1, Maryland State Highway Administration, Anne Arundel County and 
Interim Standard Addenda; and other Division 01 Specification sections, apply to this Section. 

B. Related Sections: 

1. 270526 Grounding and Bonding for Communications Systems 

2. 270528 Pathways for Communications Systems 

3. 270553 Identification for Communications Systems 

4. 27 1 100 Communications Equipment Room Fittings 

5. 27 1300 Communications Backbone Cabling 

6. 27 1900 Exterior Telecommunication Pathways 

1.2 SUMMARY 

A. This Section includes fiber optic and copper horizontal cabling, termination hardware and 
patch cables for the Airside Terminal in the South Terminal Complex. 

B. Provide all horizontal cabling, terminating hardware, adapters, and cross-connecting hardware 
necessary to connect work area outlets to the structured cabling system (SCS). 

C. The structured cabling system provides a consolidated communications infrastructure 
comprised of copper and fiber optic cables routed throughout the facility. This system shall 
provide transmission media for voice and data signals. The Contractor shall provide structured 
cabling transmission media, components, and testing to conform to the Owner's standards as 
specified herein or shown on the plans and in conformance with manufacturers' requirements 
and recommendations. 

D. This Section includes horizontal cable, patch panels, connectors, patch cables, outlets, 
terminal blocks, etc. as required to provide a complete system. This section specifies the 
following types of control and signal transmission media: 
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1, UTP Copper: The SCS may contain Enhanced Category 5, augmented Category 6, or 
both rated horizontal cabling with related components. Any reference to "Category 6 
Plus", "augmented Category 6", or "Category 6 Enhanced" or "Category 6A" refers to 
cable and cable plant components that will perform to proposed TIAIEIA-568-B.2-10 
(augmented Category 6) characteristics. 

2. RS-422 Serial Data Cable 

3. Fiber Optic: 50 pm Multimode (Horizontal distribution) 

4. Coaxial Cable (Horizontal distribution) 

E. This Section covers only horizontal cable used in this project. Refer to Section 271300 
Communications Backbone Cabling for copper and fiber backbone cabling requirements. 

1.3 REFERENCES 

A. The publications listed below form a part of this specification. The publications are referred 
to in the text by basic designation only. 

B. Specific reference in specifications to codes, rules, regulations, standards, manufacturer's 
instructions, or requirements of regulatory agencies shall mean the latest printed edition of 
each in effect at the date of contract unless the document is shown dated. 

C. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the more stringent 
requirements. 

2. Between referenced requirements and contract documents: Comply with the one 
establishing the more stringent requirements. 

D. References: 

1. ANSVTIAIEIA-568-B, Commercial Building Telecommunications Wiring Standards 

2. ANSIITIAIEIA-569-B Commercial Building Standard for Telecommunications 
Pathways and Spaces 

3. ANSIITIAIEIA-606-A-2002 Administration Standard for Commercial 
Telecommunications Infrastructure 

4. ANSIITIAIEIA-526-14A Measurement of Optical Power Loss of Installed Multimode 
Fiber Cable Plant 
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5. International Standards Organization/International Electromechanical Commission 
(ISOIIEC) DIS 1 1801, January 6, 1994 

6. FCC: Federal Communication Commission Part 68 as modified by Wiring Docket 88- 
5 7 

7. Underwriters Laboratories Inc. (UL) Cable Certification and Follow Up Program 

8. Americans with Disabilities Act (ADA): Where applicable, the structured cabling 
system shall comply with ADA, Public Law 101-336. The system shall comply with 
ADA Accessibility Guidelines (ADAAG). 

9. National Electrical Manufacturers Association (NEMA) 

10. American Society for Testing Materials International (ASTM) 

1 1. National Electrical Code (NFPA-70) 

12. National Electrical Safety Code (NESC) 

13. Institute of Electrical and Electronic Engineers (IEEE) 

14. UL Testing Bulletin 

15. Building Industry Consulting Service International (BICSI) Telecommunications 
Distribution Methods Manual (TDMM) 

16. Local, county, state and federal regulations and codes in effect as of date of purchase 

17. Equipment of foreign manufacture must meet U.S. codes and standards. It shall be 
indicated in the proposal the components that may be of foreign manufacture, if any, 
and the country of origin. 

1.4 SUBMITTALS 

A. The Contractor shall perform no portion of the work requiring submittal and review of record 
drawings, shop drawings, product data, or samples until the respective submittal has been 
approved by the Owner. Such work shall be in accordance with approved submittals. 

B. Qualifications: The Contractor shall submit qualification data sheets for firms and persons as 
specified in the "Quality Assurance" article of this specification to demonstrate their 
capabilities and experience. 
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C. Proposed product data sheets: The Contractor shall submit catalog cut-sheets that include 
manufacturer, trade name, and complete model number for each product specified. Model 
number shall be handwritten andlor highlighted to indicate exact selection. Identify applicable 
specification section reference for each product. 

D. Samples: The Contractor shall provide one sample of each type of the following cables for 
approval: 

1. Multimode fiber optic breakout cable with connectors attached to each end. 

2. Category 6 cable with connectors attached to each end. 

3. RG-6 coaxial cable with BNC connectors attached to each end. 

E. Cable Testing Plan: The Contractor shall provide a test plan for media testing as described in 
the article "Field Quality Control" prior to beginning cable testing. The following minimal 
items shall be submitted for review: 

1. All testing methods 

2. Product data for test equipment 

3. Certifications and qualifications of all persons conducting the testing 

4. Calibration certificates indicating that equipment calibration mee& National Institute of 
Standards and Technology (NIST) standards and has been calibrated at least once in the 
previous calendar year 

5. Examples of test reports, including all graphs, tables, and charts necessary for display of 
testing results 

F. Cable Testing Reports: The Contractor shall submit cable test reports as follows: 

1. Submit certification test reports of Contractor-performed tests in accordance with the 
"Field Quality Control" article of this document. 

2. The tests shall clearly demonstrate that the media and its components fully comply with 
the requirements specified herein. 

3. Electronic and hardcopy versions of test reports shall be submitted together and clearly 
identified with cable identification. 
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G. Cable inventory data shall be submitted for all fiber, copper, and coaxial cabling and 
termination equipment. Submit data electronically on CD-ROM in Microsoft Excel format, 
listing products furnished, including: 

1. Manufacturer's name 

2. Manufacturer's part numbers 

3. Cable numbers utilizing the Owner's cable numbering standard 

4. Location and riser assignments 

H. Record Drawings: Furnish CAD drawings of completed work including cable ID numbers 
following the Owner's labeling standards. Submit in hardcopy (two full size and two half 
size) and electronic formats. 

1.5 QUALITY ASSURANCE 

A. Contractor Qualifications: 

1. The Installing Contractor shall be currently licensed by the Electrical Contractors' 
Licensing Board as a Statewide Low Voltage System Specialty Contractor (ES-069). 

2. The Contractor shall be certified by the manufacturer of the products, adhere to the 
manufacturer's engineering, installation and testing procedures and utilize the 
authorized manufacturer components and distribution channels in provisioning this 
Project. 

3 .  All work shall be supervised on-site by a BICSI Registered Communications 
Distribution Designer (RCDD). Supervising RCDD shall demonstrate knowledge and 
compliance with all BICSI, TIAIEIA, UL, and NEC methods, standards and codes. 

4. All members of the installation team shall be certified by the manufacturer as having 
completed the necessary training to complete their part of the installation, including 
installation. Resumes of the entire team shall be provided along with documentation of 
completed training courses. 

5.  The Contractor shall provide five references for projects of equivalent scope, type and 
complexity of work completed within the last five years. 

6. The Contractor shall provide a letter certifying the Contractor maintains an office within 
fifty (50) miles of the project location. 
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B. Materials and equipment: Equipment shall be rated for continuous operation under the 
ambient environmental temperature, humidity, and vibration conditions encountered at the 
installed location. The equipment shall meet the following requirements: 

1. Interior controlled environment: 60 to 100 degrees F dry bulb and 20 to 90 percent 
relative humidity, non-condensing. 

2. Interior uncontrolled environment: 0 to 130 degrees F dry bulb and 10 to 95 percent 
relative humidity, non-condensing. 

3. Exterior environments: Minus 30 degrees to 130 degrees F dry bulb, and 10 to 100 
percent relative humidity, condensing. 

4. Hazardous environment: All system components located in areas where fire or 
explosion hazards may exist because of flammable gas or vapors, flammable liquids, 
combustible dust, or ignitable fibers or flyings, shall be rated and installed according to 
Chapter 5 of the NEC and as shown. 

5 .  Listing and Labeling: Provide products specified in this Section that are listed and 
labeled, as defined in the NEC Article 100. 

C. Standard products: 

1. Equipment and materials shall be standard products of a manufacturer regularly engaged 
in the manufacture of structured cabling products and shall be the manufacturer's latest 
standard design. 

2. Items of the same classification shall be identical. This requirement includes 
equipment, modules, assemblies, parts, and components. 

3. Single Point of Contact Responsibility: All cable and components of each kind shall be 
covered by a single warranty program with a single point of contact. For fiber optic and 
Category 5e and Category 6 or Augmented Category 6 UTP cable, cable and connecting 
hardware shall be manufactured by the same company or be part of the same cabling 
system, i.e. warranted by the manufacturer(s) as one cabling system. 

1.6 WARRANTY 

A. The Contractor shall provide a joint written warranty of the manufacturer(s) and the 
installer(s), on a single document. The document shall warrant complete installation of the 
equipment, system, and software to be free from defects in materials and workmanship for a 
period of no less than 20 years for horizontal copper and 25 years for fiber, starting with the 
date of Final System Acceptance. 
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Contractor shall warrant that all approved cabling components meet or exceed the 
specifications provided in the product data submittal and exceed ANSUTIAIEIA-568-B and 
ISOIIEC 11801 for the warranty period. The warranty shall apply to all passive SCS 
components. 

Copper horizontal distribution media components, including cabling, jacks and connecting 
hardware, shall carry warranty to meet applicable enhanced Category 5 or augmented 
Category 6 performance standards as defined in ANSIITIAIEIA-568-B series of standards and 
addenda and in manufacturer specifications. 

Fiber optic multimode horizontal distribution media components, including cabling, 
connectors, splices, and jacks, shall carry warranty to meet applicable transmission 
performance requirements of the ANSIITIAIEIA-568-B series of standards and addenda and in 
manufacturer specifications. 

The Contractor shall warrant that the proposed merchandise will conform to its description 
and any applicable specifications, and shall be of good quality for the known purpose for 
which it is intended. 

The product warranty shall cover the replacement or repair of defective products and labor for 
the replacement or repair of such defective products. 

MAINTENANCE AND SUPPORT 

System Assurance: The System Assurance shall cover the failure of the structured cabling 
system to support the application which it was designed to support, as well as additional 
application(s) introduced in the future by recognized standards or user forums that use the 
ANSIITIAIEIA-568-B or ISOIIEC 11801 component and linklchannel specifications for 
cabling, for the warranty period. 

System Certification: Upon successful completion of the installation and subsequent 
inspection, the DOA shall be provided with a numbered certificate, from the manufacturing 
company, registering the installation. 

Support Availability: The Contractor shall commit to make available local support for the 
product and system during the Warranty period. 

PROJECT CONDITIONS 

Verify that field measurements are as shown on Project Documents; no media, fiber or copper, 
shall be installed in lengths surpassing Standards based length requirements. 
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B. Cable routing shown on Drawings is approximate unless dimensioned. Route cable as 
required to meet Project Conditions. 

C. Where cable routing is not shown, and destination only is indicated, determine exact routing 
and lengths required. Record actual routing on as-builts including, but not limited to all 
conduit larger that I", all exterior conduitlcabling, and all Work Area communications outlet 
information. 

D. Maintain temperature of between 64 degrees F and 75 degrees F and between 30 and 55 
percent humidity in areas of voice and data system work. 

1.9 DELIVERY AND STORAGE 

A. Equipment shall be delivered in original packages with labels intact and identification clearly 
marked. 

B. Equipment shall not be damaged in any way and shall comply with manufacturer's operating 
specifications. 

C. Equipment and components shall be protected from the weather, humidity, temperature 
variations, dirt, dust, or other contaminants. Equipment damaged prior to system acceptance 
shall be replaced at no cost to the Owner. 

1.10 COORDINATION 

A. Determine required separation between cable and other work. 

B. Coordinate cable routing to avoid interference with other work disciplines. 

C. Coordinate installation with other trades and furniture installers. 

D. Coordinate with all contractors providing equipment outside the scope of this contract. 

PART 2 - PRODUCTS 

2.1 HORIZONTAL TELECOMMUNICATION CABLING SYSTEM 

A. Definition: 

1. For the purpose of this document, the term "Horizontal Cabling" defines a portion of 
BWI's communication infi-astructure. Horizontal cabling includes the passive cable 
distribution system which extends communication voice, video and data signaling, 
between a local Telecommunication Room (TR) patch panellpunchdown and a work 
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area outlet. Note TR is the current industry trade name for Intermediate Distribution 
Frames (IDF's )and Main Distribution Frames (MDF's). 

2. MAA OAT standard configurations for voice data outlets consists of 4 CAT6 UTP 
cables. Two of these cables shall have blue jackets and are terminated for data signaling, 
the other 2 CAT 6 cables shall have a white jacket and is terminated for voice signaling. 

B. Primary Industry Standard Requirements for Horizontal Cable Systems: 

1. Comply with ICEA S-90-661 for mechanical properties. 

2. Comply with TIAIEIA-568-B. 1 & B.2, Category 6 UTP . 

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 
complying with UL 444 and NFPA 70 for the following types: 

4. Commumcations, Plenum Rated: Type CMP, complying with NFPA 262. 

5.  Multipurpose, Plenum Rated: Type MPP, complying with NFPA 262. 

2.2 UNSHIELDED TWISTED PAIR (UTP) CABLE 

A. Design Selection Manufacturers: Subject to compliance with requirements, provide products 
by the following: 

1. Superior Essex DataGain CMP. 

B. Description: UTP horizontal cabling is 100-ohm, 4-pair cable, protected with a plenum 
jacket. 

1. Category 6 UTP (CAT 6) - the current primary cable product for new horizontal cable 
installations at BWI, and used in two jacket colors: 

White jacket for voice circuits 

Blue jackets for data circuits 

2. All non-MAA systems shall be coordinated to exclude the use these jacket colors. 

2.3 UNSHIELDED TWISTED PAIR (UTP) CABLE TERMINATION HARDWARE 

A. Horizontal UTP Cable terminations at BWI shall include the following: 

1. Voice circuit UTP cables 
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a. Near End (Telecommunications Rooms). 

b. Far End (Work Area Outlets) 

2. Data circuit UTP cables 

a. Near End (Telecommunications Rooms). 

b. Far End (Work Area Outlets) 

B. General Note: 

1. Coordinate with electrical power trade for provision of quad 120 VAC, 20A outlet 
adjacent to typical voiceldata outlets. 

C. Voice circuit UTP Terminations: 

1. Voice Circuit Near End (Telecommunications Rooms) . 

a. Design Selection for Near End IDFIMDF: Fully equipped ADC Krone Series 2 
termination system to include back frame, terminal blocks, hinged labeling system 
and cableljumper management hardware. Back frames should be equipped w.,:. 
suitable mounting hardware to accommodate mounting conditions including wall, 
freestanding rack and cabinets. 

2. Voice Circuit Far End (Work Area Outlets) 

a. Design Selection for Far End (Workstation): Face plates, jacks, labels and icons 
should be Ortronics Clarity series Cat 6 or approved equal. Primary voice jacr 
should be Gray (-78) secondary jack should be Black (-OO), faceplate should be 
Fog White. Special applications such as systems furniture and in floor access 
should be addressed on a case-by-case basis utilizing above product guide liri: 
were possible. 

b. Horizontal UTP cables for wall telephones should be terminated on stainless steel 
630 series faceplates. 

D. Split Terminations -Voice Circuits (SHALL NOT BE USED) unless specified and approved 
by OAT Engineer. 

1. MAA OAT termination scheme for voice cables planned as "Split CAT 6", where a 
single CAT 6 UTP cable is used to support two voice jackets in an outlet. 

a. Primary Jack Position (Gray) V-1 
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Pin 3 Whitelorange 
Pin 4 BlueIWhite 
Pin 5 WhiteIBlue 
Pin 6 OrangelWhite 

b. Secondary Jack Position (Black) V-2 
Pin 3 WhitelBrown 
Pin 4 GreedWhite 
Pin 5 WhiteIGreen 
Pin 6 BrowdWhite 

E. Data circuit UTP cables 

1. General UTP Data cable terminations: 

a. Terminate in accordance with TIAIEIA T568B Standard 

2. Data Circuit near end (Telecommunications Rooms) 

a. Design Selection for Near End data terminations include: Fully equipped 
Ortronics MM series termination system to include Cat-6 patch panels, cable 
management hardware, vertical and horizontal patch cord management hardware 
and labels 

b. Minimum patch panel size 24 ports, maximum patch panel size 48 ports. Use 
multiple 48 port panels in high density applications. 

c. Provide a minimum of 25% spare port capacity over equipped port capacity. 

3. Data Circuit Far End (Work Area Outlets) 

a. Design Selection Far End Work Station: Face plates, jacks, labels and icons 
should be Ortronics Clarity series Cat 6 or approved equal. Primary data jack 
should be Red (-42) secondary jack should be Yellow (-44) faceplate should be 
Fog White. Special applications such as systems furniture and in floor access 
should be addressed on a case-by-case basis utilizing above product guide lines 
were possible. 

2.4 HORIZONTAL OPTICAL FIBER CABLE 

A. Horizontal use of fiber optic cable currently not recognized by MAA OAT, coordinate with 
MAA OAT for applications requiring fiber optic cable to be used in horizontal cable 
applications. 
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2.5 SPECIAL CABLE APPLICATIONS 

A. If as part of the project special cable applications are required to support stand alone 
systems or equipment the cable requirements should be reviewed with MAA OAT in the 
early stages of the design to determine the impact of the systems and cabling 
requirements on the voice and data systems and infrastructure. Examples of these 
systems would be voice paging, Lift-Net, 800 MHz radio system etc. 

2.6 IDENTIFICATION METHODS AND LABLING PRODUCTS 

A. Comply with BWI'S Telecommunication labeling methods and TIAIEIA-606-A and UL 969 
for labeling materials, including label stocks, laminating adhesives, and inks used by label 
printers. 

B. All Horizontal cable and termination fields shall be labeled with permanent, easy to read 
identifications which are compliant with MAA OAT cable labeling scheme. 

C. Coordinate with MAA OAT for cable labeling means and methods 

2.7 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate cables. 

B. Factory test UTP and optical fiber cables on reels according to TIAIEIA-568-B. 1, 

C. Factory test UTP cables according to TIAIEIA-568-B.2. 

D. Factory test multimode optical fiber cables according to TIAIEIA-526-14-A and TIAIEIA- 
568-B.3. 

E. Cable will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

2.8 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturers that may be incorporated in the work, 
include, but are not limited to the following: 

B. Horizontal Fiber Optic Cable, Patch Cables and Connecting Hardware 

1. Basis of Design: Corning 

2. Approved Substitutions 
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a. Berk-Tek 

b. Optical Cable Corporation 

c. Superior Essex 

Horizontal Copper Cable, Patch Cables and Connecting Hardware 

1. Basis of Design: Superior Essex NextLAN 

2. Approved Substitutions 

a. Mohawk 

b. Berk-Tek 

c. Hitachi 

Serial Data Cable 

1. Basis of Design: Black Box. 

2. Submitted and owner-approved equivalent. 

HORIZONTAL FIBER OPTIC CABLE GENERAL REQUIREMENTS 

Fiber optic cable shall be of tight buffered, non gel-filled design, provided in counts as 
indicated on the Drawings. 

Fiber optic cable shall be certified to meet all parts of TIAIEIA-455 and comply with 
TIAIEIA-492, ISOIIEC 11801, ANSIIICEA S-83-596 and ANSIIICEA S-83-640 and the 
NEC. 

Fibers shall have D-LUX coating or approved equivalent to ensure color retention, minimize 
microbending losses and improve handling. The coating shall be mechanically strippable. 

Cable installed in plenums or air-handling spaces shall meet UL 910 and shall be marked 
OFNP (optical fiber non-conductive plenum) in accordance with the NEC. 

Plenum-rated cable consisting of multiple fibers shall have a Plenum PVC outer jacket. Each 
group of fibers shall have a color-coded Low Smoke PVC buffer. The buffered fibers are 
organized in subunits of fibers, reinforced with aramid yarn for extra strength and surrounded 
with a color-coded low smoke tube. 
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F. No cabling shall be placed in plenum without written permission from the Owner. 

G. Fiber optics conductors shall follow standard color code schemes. Fiber numbers and binders 
shall correspond to the color codes as follows: 

1. FiberIBinder No. 1 - blue. 

2. FiberIBinder No. 2 - orange. 

4. FiberIBinder No. 4 - brown. 

5. FiberIBinder No. 5 - slate. 

6. FiberIBinder No. 6 - white. 

7.  FiberIBinder No. 7 - Red. 

8. FiberIBinder No. 8 - Black. 

9. FiberIBinder No. 9 - Yellow, 

10. FiberIBinder No. 10 - Violet. 

1 1. FiberIBinder No. 1 1 - Rose. 

1 2. FiberIBinder No. 1 2 - Aqua. 

H. The fiber optic cable shall be shipped on reels in lengths as specified with a minimum overage 
of 10 percent. 

I. The cable shall be wound on the reel so that unwinding can be done without kinking the cable. 

J. Two meters of cable at both ends of the cable shall be accessible for testing. 

K. Marking: Each reel shall have a permanent label attached showing length, cable identification 
number, cable size, cable type, attenuation, bandwidth, and date of manufacture. Labels shall 
be water resistant and the writing on the labels shall be indelible. 

L. Cable Minimum Bending Radius 

1. During Installation: 20 times cable diameter 

2. After Installation: 10 times cable diameter 
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M. Operating Range: -76°F to 185°F (-60°C to 85°C) 

N. Storage Temperature Range: -40°F to 149°F (-40°C to 65OC) 

0 .  All fiber optic cable not encased in conduit must be armor-jacketed with proper outer 
covering. 

2.10 MULTIMODE FIBER REQUIREMENTS 

A. Multimode fiber shall meet the requirements of EIAITIA-492AAAC, "Detail Specification for 
850-nm Laser-Optimized, 50 micron Core Diameter1125 micron Cladding Diameter Class Ia 
Graded-Index Multimode Optical Fibers." 

B. Fibers shall have dual wavelength capability; transmitting at 850 and 1300 nm ranges. 

C. Laser optimized 50 micron * 2.5 micron core. 

D. Core non-circularity: 5 5%. 

E. 125 micron * 2 micron cladding diameter. 

F. Cladding non-circularity: 5 1 %. 

G. Colored fiber diameter: 254 micron & 5 micron. 

H. Minimum tensile strength: 100,000 psi. 

I. Maximum Attenuation: 3.5 dB/km at 850 nm and 1.0 dB/km at 1300 nm. 

J. Minimum Bandwidth: 2000 MHz at 850 nm and 500 MHz at 1300 nm. 

2.1 1 SINGLEMODE FIBER REQUIREMENTS 

A. Singlemode fiber shall meet EIAITIA-492CAAB, "Detail Specification for Class IVa 
Dispersion-Unshifted Single-Mode Optical Fibers with Low Water Peak,", ITU 
recommendation G.652, "Characteristics of a single-mode optical fiber cable," and IEC 
60793-2-50 Type B1.3. 

B. Fibers shall have dual wavelength capability; transmitting at 13 10 and 1550 nm ranges. 

C. 8.3 micron core 

D. 125 micron * ,7 micron cladding diameter 

E. Cladding non-circularity: 5 .7% 
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F. Corelcladding concentricity error: 5 . 5  micron 

G. Colored fiber diameter: 254 micron h 5 micron 

H. Maximum Attenuation: .40 dB1km at 13 10 nm and .30 dB/km at 1550 nm 

I. Minimum Bandwidth: 20 GHz 

2.12 HORIZONTAL COPPER UTP REQUIREMENTS 

A. Horizontal copper cable may be either Category 5E or augmented Category 6 four pair UTP as 
specified in the Drawings. 

B. Category 5E cable basis of design Superior Essex Cat 5E Plus (Cobra 427) with continuous 
yellow jacket. 

C. Category 6 Plus cable basis of design ESSEX NextLAN Cat 6 Plus with continuous green 
jacket. 

D. Cable jacket shall comply with NEC Article 800 for use as a plenum cable and shall be UL 
and c (UL) Listed Type CMP (communications multipurpose plenum). 

E. Cable shall terminate on an eight-pin modular jack at each outlet. All horizontal cabling shall 
meet or exceed the ANSIIEIAITIA-568-B.2 Commercial Building Telecommunications 
Cabling Standard, Part 2: Balanced Twisted Pair Cabling Components. 

F. Cables shall be marked as UL verified with a minimum of Category 6 rating. 

G. The cable shall support Voice, Analog Baseband VideoIAudio, Fax, Modem, Switched-56, T- 
1, ISDN, RS-232, RS-422, RS-485, 1 OBASE-T Ethernet, Token Ring, lOOMbps TP-PMD, 
100BASE-T Ethernet, 155 Mbps ATM, AESIEBU Digital Audio, 270 Mbps Digital Video, 
622 Mbps 64-CAP ATM and emerging high-bandwidth applications, including 1 Gbp,, 
Ethernet, gigabit ATM, as well as all 77 channels (550 MHz) of analog broadband video. 

H. The maximum horizontal cable length for horizontal copper UTP cable from the termination 
of the cable in the communications room to the outlet is 295 feet. 

I. Cable shall meet or exceed the following electrical characteristics: 

1. Mutual capacitance: 47.8 nF/m 

2. Characteristic impedance: (k 3%) of 100 Ohms 1-550 MHz. 

3. DC resistance maximum: 9.83 Ohms11 00m. 
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4. Positive ACR: Out to 395 MHz-km. 

2.1 3 COAXIAL CABLE 

A. Shielded, plenum RG-6 cable. 

B. Shall consist of a 20-AWG solid-copper conductor. The cable shall be UL and (UL) Listed 
for Fire Safety and IS0 9001 Certified. 

C. Characteristic Impedance: 75 Ohms at 50 MHz. 

2.14 SERIAL DATA CABLE 

A. Use only where specified in Drawings. 

B. Twisted pair with PVC jacket. 

C. Capable of sending RS-422 signal up to 4,000 feet. 

D. Capacitance: 12 pF1ft +I- 2 pF1ft. 

E. Conductor Gauge: 24 AWG (7x32 AWG stranded). 

F. Maximum Resistance: 16 ohms11 000 ft. 

G. Shield: Foil around each pair, each with drain wire. 

H. Four conductor. 

2.1 5 FIBER TERMINATION HARD WARE 

A. Modular Fiber Optic Patch Panels 

1. Fiber patch panels shall have black all metal solid surfaces, padlock hasps on front and 
rear doors, legends to be installed inside. 

2. Fiber patch panels shall support modular six or eight ST connector bulkhead panels. 

3. MM connector/coupler covers shall be orange in color. 

4. Side cable entry, side jumper entry. 

5.  All coupler panels shall have ceramic sleeves/ferrules. 

6. 19-inch rack-mountable 

Technical Specifications 
Communication Horizontal Cabling 



7. Accept 12,24,48, 72 or 144-strand terminations, as shown on Drawings. 

B. Fiber Optic Cable Connectors 

1. Fiber optic cable connector shall be ST type with ceramic ferrules, ST exceptions as 
designated by Project. 

2. Connector shall be properly sized for fiber type. 

3. All connectors' terminations to ST type connectors shall be epoxy ST I1 Plus or 3M hot 
melt. 

4. All termination methods shall be as specified as acceptable to the fiber cable 
manufacture to maintain full cable manufacturers warranty and industry standard 
expected life cycle. Construction shall be applicable for the intended installation 
environment. 

2.16 COPPER TERMINATION HARDWARE 

A. Copper Patch Panels 

1, Component certified to meet or exceed Category 5E or augmented Category 6 standards. 

2. Configuration: Modular RJ-45 non-keyed 8-position jack port to 110 printed circuit 
board, factory pre-wired, Category 5E or augmented Category 6 standards, EIAITIA 
T568B, active pins: 1 through 8, connection hardware: IDC PCB (printed circuit board) 
mounted connector for 22-26 AWG. 

3. Individual patch panel size not to exceed 48 ports, black finish. 

4. Basis of design; Superior Modular Products 

5.  The termination block on the patch panel shall support the appropriate augmented 
Category 6 applications (or Category 5e, as applicable), including 100 Base-T, 521155 
Mbps ATM, and 1000 BASE-T Gigabit Ethernet, and facilitate cross connection and 
inter connection using modular patch cords. 

6. All modular cross connect panels shall be UL listed. 

B. Fiber Optic Outlets 

I .  Four or eight port double gang ruggedized outlet box 

2. 1.3-inch or 2.5-inch deep depending on application 
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3. All metal welded construction 

4. Cable bend radius protection and strain-relief provisions 

5. Screw-on cover plate 

6. Basis of design: Coming Ruggedized Information Outlet 

FIBER OPTIC PATCH CABLES - MULTIMODE 

Buffered, graded-index fiber with a 50 micron core and a 125 micron cladding 

Orange in color 

The fiber optic cladding shall be covered by aramid yam and an OFNR jacket. Specialty use 
patch cords shall have a jacket suitable for intended use. 

IS0 9001 Certified Manufacturer. 

Operating temperature: -4" to 158" F (-20 to 70" C). 

Cable Retention: 50 lb. (220 N) minimum. 

Mated Connector Loss: p = 0.3 dB, o = 0.2 dB. 

Connection Repeatability: 0.20 dB maximum change per 100 reconnects. 

Provide factory assembled patch cords with ST style connectors with ceramic fesrules. 

Provide one duplex patch cord for each Fiber Optic Patch Panel termination pair. 

Provide patch cables sized to routing requirements. 

Refer to Section 271300 Communications Backbone Cabling for singlemode patch cable 
specifications. 

COPPER PATCH CABLES 

Provide an augmented Category 6 (or Category 5e, as applicable) Modular Patch Cord for 
each installed port. 

Category 5e patch cables shall have a continuous yellow jacket and augmented Category 6 
patch cables shall have a continuous green jacket. 
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C. Patch cables shall be performance and impedance matched with horizontal cables and 
provided by the same manufacturer of the horizontal cable. 

D. All augmented Category 6 patch cables shall conform to the requirements of proposed 
TIAIEIA-568-B.2-10 for augmented Category 6. Category 5e patch cables shall conform to 
ANSIITIAIEIA-568-B.l Commercial Building Telecommunications Cabling Standard, 
Horizontal Cabling Section. 

E. Cords shall be equipped with an eight-pin modular connector on each end and shall be of 
appropriate length for application. 

F. Where applicable (only when connecting voice outlets to copper riser), provide hybrid patch 
cords. Cords shall be one-pair stranded D8PS (RJ45) connector on one end and 1 IOGS on the 
other end and shall be of appropriate length for application. 

G. All Category 6 cordage shall be round, and consist of 24 AWG minimum copper, stranded 
conductors, tightly twisted into individual pairs. 

H. Maximum equipment cable length from the work area outlet to the device should be limited to 
10 feet. Maximum cable length for jumpers and patch cords in the communications room 
should be limited to 20 feet. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify conduits, cable trays and pull boxes are properly installed following Section 270528. 

B. Verify backboards are properly installed. 

C. Verify telecommunications grounding system is properly installed and tested following 
Section 270526. 

D. Verify liquid-carrying pipes are not installed in or above voice and data system 
communications rooms. Do not proceed with installation in affected areas until removed. 

E. Verify that no horizontal copper cable run is greater than 295 feet from the outlet, through the 
provided pathway, to the communications room termination panel, including slack and service 
loops. 

3.2 INSTALLATION 

A. Install work following drawings, manufacturer's instructions and approved submittal data. 
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All installation shall be done in conformance with ANSVTIAIEIA-568-B standards, BICSI 
methods, industry standards and manufacturers' installation guidelines. The Contractor shall 
ensure that the maximum pulling tensions of the specified distribution cables are not exceeded 
and cable bends maintain the proper radius during the placement of the facilities. Failure to 
follow the appropriate guidelines shall require the Contractor to provide in a timely fashion 
the additional material and labor necessary to properly rectify the situation. This shall also 
apply to any and all damages sustained to the cables by the Contractor during the 
implementation. 

The Contractor shall provide a 10-foot service loop at the communications room and shall 
provide a three-foot service loop above the access ceiling or cable trays unless specified 
otherwise. This allows for future changes or expansion without installing new cables. 

All cabling shall be in conduit. 

Route all horizontal and similar cables in rear of rack or internal to cabinet clear of spaces 
reserved for electronics. 

Identification: Label all cable and terminations following Section 270553 Identification for 
Communications Systems. 

Documentation 

1. All cable inventory data documentation shall be submitted in format coordinated with 
and approved by MAA IT Department so that data can be incorporated into existing 
databases. 

2. Documentation shall include cable identification number, source and destination, type 
of cable, length of cable and number of pairs or fibers. 

3. Complete cross connect documentation is required. It shall include detailed 
documentation of each pair of all horizontal cable. 

FIELD QUALITY CONTROL 

Post-Installation Testing 

1. Contractor shall test each Category 6 and Category 5e cable and each fiber strand of 
every optical fiber cable prior to acceptance. 

2. Contractor shall supply all of the required test equipment used to conduct acceptance 
tests. 
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3. Contractor shall submit acceptance documentation as defined below. No cabling 
installation is considered complete until test results have been completed, submitted and 
approved. 

B. Test Procedure 

Owner reserves the right to be present or to assign a representative to be present during 
any or all testing. 

Testing of the horizontal cabling shall be of the Basic Link. However, Contractor shall 
warrant performance based on Channel performance and provide patch cords that meet 
channel performance. 

All cabling not tested strictly in accordance with these procedures shall be re-tested at 
no additional cost to the Owner. 

Testing of all copper and fiber wiring shall be performed prior to system(s) cutover. 

100% of the installed cabling shall be tested. All tests shall pass test criteria defined 
below. 

Test equipment shall be fully charged prior to each day's testing. 

7 Any pairs not meeting the requirements of the standard shall be brought into compliance 
by the contractor at no charge to the Owner. Complete end-to-end test results shall be 
submitted to the Owner. 

C. Standards Compliance and Test Criteria 

1 Category 5e Copper Backbone Cabling shall meet or exceed ANSIITIAIEIA-568-B.1 
Category 5e Horizontal Cabling requirements and meet the manufacturer's 
specifications for the installed product. 

2. Augmented Category 6 Copper Backbone Cabling shall meet or exceed performance 
standards of the proposed TIAIEIA-568-B.2-10 (augmented category 6) and meet the 
manufacturer's specifications for the installed product. 

Fiber optic cable shall meet or exceed ANSIITIAIEIA-568-B.3 Optical Fiber Cabling 
Components Standard requirements and meet the manufacturer's specifications for the 
installed product. 

D. Cable Test Documentation 
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1. Cable test documentation shall be submitted in hard copy in three-ring binders and 
electronic (CD-ROM) formats. If proprietary software is used, CD shall contain any 
necessary software application required to view test results. If the results are delivered 
in a standard format like Excel, Access, CSV files, etc., software to read these files is 
not required. Electronic reports shall be accompanied by a Certificate signed by an 
authorized representative of the Contractor warranting the truth and accuracy of the 
electronic report. Certificate shall reference traceable circuit numbers that match the 
electronic record. 

2. The following reports shall be submitted. Any individual test that fails the relevant 
performance specification shall be marked as FAILED. 

a. Certification test report for augmented Category 6 cable. 

b. Certification test report for Category 5e cable. 

c. Certification test report for Fiber Optic cable. 

d. OTDR and power meter test report for Fiber Optic cable. 

3. Test reports shall include the following information for each cabling element tested: 

a. Wiremap results that indicate that 100% of the cabling has been tested for shorts, 
opens, miswires, splits, polarity reversals, transpositions, presence of AC voltage 
and end-to-end connectivity. 

b. Length (in meters), propagation delay, and delay skew relative to the relevant 
limit. Any individual test that fails the relevant performance specification shall be 
marked as a FAIL. 

c. Cable manufacturer, cable model numberltype and nomical velocity of 
propagation (NVP). 

d. Tester manufacturer, model, serial number, hardware version, and software 
version. 

e. Circuit ID number and project name. 

f. Origination and destination locations. 

g. Autotest specification used. 

h. Overall passlfail indication. 
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i. Date of test. 

j. Test reports shall be submitted within seven (7) business days of completion of 
testing. 

E. Fiber Cable Testing 

1. For cable lengths over 1000 feet; perform bi-directional end to end Optical Time 
Domain Reflectometer (OTDR) testing on each fiber optic conductor per TIAIEIA 455- 
61. The system loss measurements shall be provided at 850 and 1300 nanometers for 
multimode fibers and 13 10 and 1550 for singlemode fibers. Measured results shall be 
plus/minus 1 dB of submitted loss budget calculations. 

2. For cable length less than 1000 feet, initially test optical cable with a light source and 
power meter utilizing procedures as stated in ANSIITIAIEIA-526-14A: OFSTP- 14A 
Optical Power Loss Measurements of Installed Multimode Fiber Cable. 

a. Measured results shall be plus/minus 1 dB of submitted loss budget calculations. 

b. If loss figures are outside this range, test cable with optical time domain 
reflectometer to determine cause of variation. Correct improper splices and 
replace damaged cables at no charge to the owner. 

3. Fiber links shall have a maximum loss of: (allowable cable loss 'per km)(km of fiber in 
link) + (.4dB)(number of connectors) = maximum allowable loss 

4.' Loss numbers for the installed link shall be calculated by taking the sum of the bi- 
directional measurements and dividing that sum by two. 

5. Any link not meeting the requirements of the standard shall be brought into compliance 
by the contractor, at no charge to the Owner. 

6. Submit OTDR and/or Power Loss test results and include the following: 

a. Fiber Type. 

b. Wavelength. 

c. Fiber and cable number. 

d. End point locations. 

e. Test direction. 
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f. Reference power measurement (when not using a power meter with a Relative 
Power Measurement Mode). 

g. Measured attenuation of the link segment. 

h. Acceptable link attenuation. (Note: Horizontal Link Segments are limited to 90 
meters; therefore, the acceptable link attenuation can be based on the longest 
installed link without introducing a significant error.). 

i. Test equipment model and serial numbers. 

j. Date. 

k. Reference setup. 

1. Operator (crew members). 

7, Acceptable Attenuation Values 

a. The general attenuation equation for any link segment is as follows; Acceptable 
Link Attn. = Cable Attn. + Connection Attn. + Splice Attn. + Coupled Power 
Rat~on (CPR) Adjustment. 

b. Note: A connection is defined as the joint made by mating two fibers terminated 
with re-mateable connectors (e.g. SC, LC). 

F. Cable Test Equipment 

1. Test equipment used under this contract shall be from manufacturers that have a 
minimum of 5 years experience in producing field test equipment. Manufacturers shall 
be IS0 9001 certified. 

2. Test equipment for Category 6 UTP shall be UL verified to meet Level I11 accuracy as 
specified in ANSIITIAIEIA-568-B.2-1 and proposed TIAIEIA-568-B.2-10 (augmented 
Category 6). The cable installers shall have a copy of this reference in their possession 
and be familiar with the contents. 

3. Test equipment for Category 5e UTP shall be UL verified to meet Level IIe or Level I11 
accuracy as specified in ANSIITIAIEIA-568-B.I . The cable installers shall have a copy 
of this reference in their possession and be familiar with the contents. 

4. Test equipment for multimode fiber cabling shall meet the requirements of 
ANSIITIAIEIA-526-14-A. The light source shall meet the launch requirements of 
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ANSVTIAIEIA-455-50B, Method A. The cable installers shall have a copy of these 
references In their possession and be familiar with the contents. 

5.  The test instrument shall be within the calibration period recommended by the 
manufacturer 

6. Test instruments shall have the latest software and firmware installed. 

7. All test tools of a given type shall be from the same manufacturer, and have compatible 
electronic results output. 

8. Test adapter cables shall be approved by the manufacturer of the test equipment. 
Adapters from other sources are not acceptable. 

G. No cable shall be put into service until it is fully tested and accepted by the Designer and 
Owner. 

CLEANING 

A. Remove all unnecessary tools and equipment, unused materials, packing materials, and debris 
from each area where Work has been completed unless designated for storage. 

3.5 ACCEPTANCE 

A. Once all work has been completed, test documentation has been submitted and approved, and 
the Owner is satisfied that all work has been completed in accordance with contract 
documents, the Owner will notify Contractor in writing of formal acceptance of the system. 

B. Acceptance shall be subject to completion of all work, successful post-installation testing 
which yields 100 percent PASS rating, and submittal and approval of full documentation as 
described above. 

C. Owner reserves the right to conduct, using Contractor equipment and labor, a random re-test 
of up to five percent of the cable plant to confirm documented results. Random re-testing, if 
performed, shall be at the expense of the Owner, using standard labor rates. Any failing 
cabling shall be re-tested and restored to a passing condition at no cost to the Owner. In the 
event more than two percent of the cable plant fails during re-test, the entire cable plant shall 
be re-tested and restored to a passing condition at no additional cost to the Owner. 

D. Owner may agree to allow certain cabling runs to exceed standardized performance criteria 
(e.g. length). In this event, such runs shall be explicitly identified and excluded from 
requirements to pass standardized tests. 

END OF SECTION 27 1 500 
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SECTION 27 1900 - EXTERIOR COMMUNICATIONS PATHWAYS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Maryland Department 
of TransportationIMaryland Aviation Administration Standard Provisions for 
Construction Contracts Volume 1, Maryland State Highway Administration, Anne 
Arundel County and Interim Standard Provision Addenda, apply to this Section. 

B. Related Sections: 

1. 270526 Grounding and Bonding for Communications Systems 

2. 270543 Underground Ducts and Raceways for Communications Systems 

3. 270553 Identification for Communications Systems 

4. 27 1 100 Communications Equipment Room Fittings 

5. 27 1300 Communications Backbone Cabling 

1.2 SCOPE OF WORK 

A. Provide all services, labor, materials, tools, and equipment required for the 
complete and proper installation of exterior telecommunications pathways as 
called for in these specifications and related drawings. 

B. This section includes minimum requirements and installation methods for the 
following: 

1. Cutting and Patching Asphalt and Concrete 
2. Trenching and Excavation 
3. Underground Conduit Systems 
4. Horizontal Directional Drilling (Directional Boring) 

1.3 QUALITY ASSURANCE 

A. All installation work for the new exterior telecommunications pathways shall be 
performed in a neat and workmanlike manner. 

B. Equipment and materials shall be of the quality and manufacturer indicated. The 
equipment specified is based on the acceptable manufacturers listed. Where 
"approved equal" is stated, equipment shall be equivalent in every way to that of 
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the equipment specified and subject to approval based on submittals provided. 

C. Materials and work specified herein shall comply with the applicable 
requirements of: 
1. ANSI/NFPA 70 - National Electrical Code 
2. IEEEINESC - National Electrical Safety Code 
3. NEMA Standards including, but not limited to: 

a. NEMA, RN1, PVC Externally Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit 

b. NEMA, TC3, PVC Fittings for use with Rigid PVC Conduit and Tubing 
c. NEMA, TC6, PVC and ABS Plastic Utilities Duct for Underground 

Installation 
d. NEMA, TC8, Extra Strength PVC Plastic Utilities Duct for Underground 

Installation 
e. NEMA, TC9, Fitting for ABS and OVC Plastic Utilities Duct and Fittings 

for Underground Installation 
f. NEMA, TC10, PVC and ABS Plastic Communications Duct and Fittings 

for Underground Installation 
4. UL Standards including, but not limited to: 

a. UL 6, Rigid Metal Electrical Conduit 
b. UL 65 1 Schedule 40 and 80 PVC Conduit 

5. ANSI-(280.2, Specification for Rigid Steel Conduit, Enameled 

D. For horizontal directional drilling, the Contractor shall follow all procedural 
precautions necessary to ensure that the essential aspects of proper directional 
bore installation are adequately controlled. 

E. Personnel for horizontal directional drilling shall be fully trained in their 
respective duties as part of the directional drilling crew and in safety. 

1.4 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. As-built drawings: per Division 1 requirements. 

PART 2 - PRODUCTS 

2.1 TRENCHIBACKFILL MATERIALS 
A. Trenching and Excavation Backfill: Select fill materials as specified in P-152. 
B. Asphalt Pavement: Select asphaltic paving materials as specified in P-405. 
C. Concrete Pavement: Select concrete paving materials as specified in P-505. 

2.2 CONDUIT SYSTEM 
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A. Non-Metallic Conduit shall be Sch 40 PVC per Section 270528. 

B. Metallic Conduit shall be EMT per Section 270528. 

C. Conduit Joint Couplings: 

1. PVC non-metallic fittings must be installed with solvent applied couplings. 
2. An approved transition coupling shall be used to connect metal to plastic 

(PVC) conduits. 
3. Couplings may be threaded andlor glued to provide watertight seal at conduit 

junctions. 

D. Test mandrel shall be V4" smaller than inside conduit diameter and not less than 12 
inches long. 

E. Core Drill Seals for Outside Building Walls: Link-Seal waterproof assembly or 
Approved Equal. 

F. Spacers for 4" Conduit: Carlon (Intermediate Spacer and Base Spacer), or Approved 
Equal. 

G. Handholes and Manholes: per Section 270543 

2.3 HORIZONTAL DIRECTIONAL DRILLING EQUIPMENT 

A. The horizontal directional drilling equipment shall consist of a directional drilling rig 
of sufficient capacity to perform the bore, a guidance system to accurately guide 
boring operations, and trained and competent personnel to operate the system. 

B. All equipment shall be in good, safe operating condition with sufficient supplies, 
materials and spare parts on hand to maintain the system in good working order for 
the duration of this project. 

C. The directional drilling machine shall consist of a hydraulically powered system to 
drill into the ground at a variable angle. 

1. The machine shall be anchored to the ground to withstand the pulling, pushing 
and rotating pressure required to complete the boring. 

2. The hydraulic power system shall be self-contained with sufficient pressure 
and volume to power drilling operations. 

3. The hydraulic system shall be free of leaks. 
4. The drill head shall be steerable by changing it's rotation and shall provide the 

necessary cutting surfaces and drilling fluid jets. 
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D. The Guidance System shall be of a proven type and shall be set up and operated by 
personnel trained and experienced with this system. 

I .  The Operator shall be aware of any magnetic anomalies and shall consider 
such influences in the operation of the guidance system if using a magnetic 
system. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine areas and conditions under which the new exterior telecommunications 
pathways are to be installed. Provide notification, in writing, of conditions detrimental to 
proper completion of the work. 

B. Verify field measurements and pathway routing conditions are as shown on drawings. 
Provide notification, in writing, of conditions deviating from drawings. 

C. Beginning of telecommunications pathway installation indicates Contractor acceptance of 
existing conditions. 

3.2 CONDUIT SYSTEM PLACEMENT (GENERAL) 

A. Trench, conduit, and manhole details are shown on the Plans. 

B. Place new conduit system including handholes and manholes as shown on the project 
drawings. No pathway shall have more than 180 degrees (total) of bends between 
structures. 

C. Twelve (12) inch clearance from all existing utilities shall be maintained if at all possible. 
Telecommunication conduit ducts shall be installed below gas piping wherever possible. 

D. All conduits shall be thoroughly cleaned before laying or using. 

E. During construction the ends of the conduits shall be plugged to prevent water washing 
mud into the conduits, manholes, or buildings. Particular care shall be taken to keep the 
conduits clean of concrete, dirt, or any other substance during the course of construction. 

F. Unless otherwise noted on drawings, a minimum two foot (24") depth of cover is 
required above the top of all conduits. 

G. Transition to EMT conduit five feet (5') from building outside wall penetrations. 
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H. All conduit bends are to be minimum 4' radius or larger as noted on drawings. 

I. Provide plastic conduit bell ends at each PVC conduit termination and for all conduit 
entering manholes. 

J. The new conduit shall extend through the wall into the building, tunnel, or crawl space a 
minimum of 4 inches. 

K. Building, tunnel, and manhole coredrills must be sealed around conduits with UCB 
approved waterproof plugging compound. 

a. Seal openings around conduits that pass through inside building wall coredrills 
with UL listed foamed silicon elastomer compound. 

b. Seal openings around conduits that pass through outside building walls with a 
complete Link-Seal assembly or equal for a wa.terproof seal. Slope conduit away 
from building. 

c. Seal openings around conduits that pass through manhole walls with foundation 
foam on the interior of the core and silicone sealer on the inside and outside of the 
core for a waterproof seal. 

L. Handholes shall be placed with the long dimension in line with the conduit run. The 
conduit shall enter opposite ends of the handhole on the short sides so that the handhole 
shall not be used as a 90 degree bend in cable installations. 

M. All conduits entering bottom of handhole shall be flush with the inside wall. Dirt shall be 
removed 6" below the bottom of conduits entering the handhole and pea-gravel shall be 
placed on the bottom to help water'dissipate. 

N. After conduit duct installation has been completed and concrete has set, pull test mandrel 
through all new conduit ducts to verify duct integrity and insure smooth interior surfaces 
free from burrs or obstructions that might damage cable sheaths. Following mandrel 
testing, draw cylindrical wire brush with stiff bristles through each conduit to clean the 
conduit and remove any concrete, dirt or other obstructions. 

0. Stub out conduits into cabinets only enough to attach connector and bushings with 
grounding lugs except conduits shall rise a minimum of two (2) inches above the finished 
floor. 

P. Install new pull rope in all new conduit and extending three feet into each building space. 

Q. Plug ends of the new conduit with watertight rubber conduit plugs, conduit caulking 
compound, or conduit caps to ensure foreign matter does not enter the buildings. 
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3.3 CONDUIT SYSTEM PLACEMENT (TRENCHING AND BACKFILL) 

A. Perform all trenching and backfill for new underground conduit system placement as 
shown on the Plans. 

B. Perform pavement removal and replacement as specified in P-505 and Section 033053. 
New and reopened trenches under asphalt roadways and parking lots must have a 
concrete cap or be encased in concrete. 

C. Perform trenching, backfilling, and compaction as specified in P-152. 

D. All utilities to be located by contractor and exposed, if necessary, prior to construction. 

E. Support multiple conduits on preformed nonmetallic separators to provide not less than 
1" spacing between exterior surfaces of conduit. Spacing between separators shall be 
close enough to prevent sagging of conduits or breaking of couplings and watertight 
seals. 

F. Conduits shall be securely anchored in place with nylon tie-downs to prevent movement 
during the placement of concrete slurry (flow fill) and other backfill materials. Wire tie- 
downs are prohibited. 

G. Seal all conduit junctions and fittings watertight prior to pour of concrete slurry (flow 
fill). Conduit couplings shall be made in accordance with the manufacturer's 
recommendation for the particular type of conduit and coupling selected. 

3.4 CONDUIT SYSTEM PLACEMENT (HORIZONTAL DIRECTIONAL DRILLING) 

A. The Engineer shall be notified 48 hours in advance of starting horizontal directional 
drilling work. The directional drilling shall not begin until the Engineer has inspected the 
proposed run and agrees that proper preparations for the operation have been made. 

B. No work shall commence until required traffic maintenance systems are in place as 
required by the Marylad State Highway Authority specifications. 

C. Site Preparation: 
1. Prior to any alterations to work site, the entry and exit points shall be marked for each 

bore. 
2. No alterations to the work site beyond what is required for operations shall be made. 
3. All activities shall be confined to designated work areas. Locate all bore and 

receiving pits within existing road right-of-way. 

D. Drill Path Survey: 
1. The entire drill path shall be accurately surveyed with entry and exit stakes placed in 
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the appropriate locations within the areas indicated on drawings. 
2. If a magnetic guidance system is being used, the drill path will be surveyed for any 

surface geomagnetic variations or anomalies. 

E. All applicable environmental regulations shall be adhered to. 

F. Following drilling operations, the equipment will be de-mobilized and the worksite 
restored to its original condition. All excavations will be backfilled and compacted to 
95% of original density. Placement of topsoil and seeding shall be per T-901 and T-903. 
Perform pavement removal and replacement as specified in P-505 and Section 033053. 
New and reopened trenches under asphalt roadways and parking lots must have a 
concrete cap or be encased in concrete. 

3.5 SAFETY 

A. All applicable state, federal and local safety regulations, including OSHA regulations 
regarding confined space entry, shall be adhered to and all operations shall be conducted 
in a safe manner. 

B. When covers of manholes, handholes, or vaults are removed, the opening shall be 
promptly protected with a barrier, temporary cover, or other suitable guard. Structures in 
the AOA shall not remain open over-night. 

C. All landside construction areas shall be fenced off during when construction is not active. 

END OF SECTION 27 1900 
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Martin State Airport Survey Control Network. 
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MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN-1 DATE ESTABLISHED: August 2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 601566.5555 US ft. 183357.853 m 
EASTING (X): 1479508.9469 US ft. 450955.229 m 
ORTHOMETRIC HEIGHT (NAVD 88): 7.72 US ft. 2.353 m 
CONVERGENCE ANGLE: 0'22'1 5.1" 
SCALE FACTOR: 0.99997943 
COMBINED SCALE FACTOR: 0.99998425 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39°19'01.04312" (N) 
LONGITUDE: 76'24'32.83307'' (W) 
ELLIPSOID HT: -100.628 US ft. -30.671 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
P.a.M A2mu!.m DISTANCF (US FTS DISTANCF (m) 
MTN A 51 " 15' 50" 1027.33 313.131 
MTN-2 311" 19'55" 1601.77 488.220 

STATION DESCRIPTION: 
To reach the monument from the traffic circle at MTN airport in front of the air traffic control tower, proceed S to Airside Access point by Hangars 4-6. After 
passing through the fence, proceed NE to the second Stop sign. Turn right and proceed SE past private plane hangars. Road will curve to the left, bearing 
North. At the intersection of TIL B and TIL G, turn right and proceed SE to Yield sign. Continue to Stop sign at Strawberry Point Road. Turn left on Strawberry 
Point Road. Continue past the entrance road to the maintenance shop and the salt dome. Road will turn to the left (North), passing along the back side of the 
historic aircraft display. Turn right (east) at the end of the road, continue to turn right, heading South along the front of the historic aircraft display. Monument 
is SW of the SW corner of the Strawberry Point Complex Maryland State Police hangar. Monument is 9.80' SW of the SW edge of paved parking lot, 63.04' 
SE of manhole in concrete, 22.57' NE of light pole with concrete base. 
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MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN-2 DATE ESTABLISHED: August 2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 602624.3733 US ft. 183680.276 m 
EASTING (X): 1478306.2055 US ft. 450588.633 m 
ORTHOMETRIC HEIGHT (NAVD 88): 10.39 US ft. 3.167 m 
CONVERGENCE ANGLE: 0°22'05.5" 
SCALE FACTOR: 0.99997983 
COMBINED SCALE FACTOR: 0.99998451 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39'1 9'1 1.57473" (N) 
LONGITUDE: 76°24'48.05001" (W) 
ELLIPSOID HT: -97.95 US ft. -29.854 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
E!cuh!I AZIMUTH DISTANCE (US FTJ 
MTN-1 131" 19' 55" 1601.78 

- 
488.224 

MTN-5 301 " 42' 27" 1027.94 31 3.31 7 

STATION DESCRIPTION: 
To reach the monument from the traffic circle at MTN airport in front of the air traffic control tower, proceed S to Airside Access point by Hangars 4-6. After 
passing through the fence, proceed NE to the second Stop sign. Turn right and proceed SE past private plane hangars. Road will curve to the left, bearing 
North. At the intersection of TIL B and TIL G, turn right and proceed SE to Yield sign. Continue to Stop sign at Strawberry Point Road. Turn left on Strawberry 
Point Road. Proceed 1874 feet (0.35 mi.). Continue past the pump house and water tank to a gravellgrass lane and the station on the right. Monument is 
located 29.06'SW of SW edge of Strawberry Point Road, 74.3' N of Sanitary Sewer manhole 1' above ground, 99.41' N of water valve 1' above ground, 69.98' 
E of punch mark in southern gate post, 44.22's of communications manhole in grasslgravel drive, 75.27' SW of nail and shiner in pole with no number. 
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MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN-3 DATE ESTABLISHED: August 2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 603710.1 733 US ft. 18401 1.229 m 
EASTING (X): 1475839.5946 US ft. 449836.808 m 
ORTHOMETRIC HEIGHT (NAVD 88): 14.30 US ft. 4.359 m 
CONVERGENCE ANGLE: 0°21 '45.9" 
SCALE FACTOR: 0.99998024 
COMBINED SCALE FACTOR: 0.99998473 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39'1 9'22.461 74" (N) 
LONGITUDE: 76'25'1 9.34850" (W) 
ELLIPSOID HT: -93.995 US ft. -28.650 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
E!.QM AZIMUTH DISTANCE (US FT.) - 
MTN-4 18" 54' 10" 2272.00 692.507 

STATION DESCRIPTION: 
To reach the monument from the traffic circle at MTN airport in front of the air traffic control tower, proceed S to Airside Access point by Hangars 4-6. After 
passing through the fence, proceed NE to the second Stop sign. Turn right and proceed SE past private plane hangars. Where the road curves to the left, the 
station is on the left between aircraft tiedowns. Monument is 292.71' NE of punch mark in western gate post to MD 587, 105.35' NE of MAG Nail on same line, 
set in solid yellow line at center of taxiway, 77.21' N of MAG Nail set in solid yellow line at center of taxiway in line with Hanger #88, 35.74' N of N edge of 
taxiway on same line, 100.55' NW of MAG Nail set in solid yellow line at center of taxiway. 
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MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN-4 DATE E-LISHED: ~ u g u s t  2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 605859.5918 US ft. 184666.373 m 
EASTING (X): 1476575.6200 US ft. 450061.149 m 
ORTHOMETRIC HEIGHT (NAVD 88): 16.87 US ft. 5.142 m 
CONVERGENCE ANGLE: 0°21'51 .9" 
SCALE FACTOR: 0.999981 04 
COMBINED SCALE FACTOR: 0.99998542 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39"19'43.65932" (N) 
LONGITUDE: 76"25'09.80871" (W) 
ELLIPSOID HT: -91.422 US ft. -27.865 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
I!!cN!u AZIMUTH DISTANCF !US FTJ DISTANCF 0 

MTN B 31 8" 58' 21 " 1076.78 328.203 
MTN-3 198" 54' 10" 2271.98 692.499 
MTN-6 139" 31 29" 2360.1 3 719.369 
MTN A 134" 20'41" 5222.32 1591.765 
MARTAIR AZ MK 302" 12' 00" 2675.15 81 5.387 

STATION DESCRIPTION: 
To reach the monument from the traff~c c~rcle at MTN a~rport ~n front of the alr traff~c control tower, proceed S to Airs~de Access po~nt by Hangars 4-6 After 
passing through the fence, proceed NE to the second Stop slgn Turn left and pass In front of the hellcopter hangar Proceed to small tr~angular grass Island 
next to Taxiway B in front of the a~r-traffic control tower and stat~on on the right Perm~ssion must be granted from Tower Control to cross Taxiway 'F' on foot 
(must park and walk out to MTN-4) Monument IS 29 24' SW of ground l~ght #159, 40 64' NE of ground light #163, and 55 99' from center of manhole In 
concrete 
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.F 
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L 
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NOT T O  SCALE 
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/SURVEYED BY: 
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JMT ENGINEERING SPARKS, MARYLAND 





MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN-5 DATE ESTABLISHED: August 2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 603164.6275 US ft. 183844.946 m 
EASTING (X): 1477431.7132 US ft. 450322.087 m 
ORTHOMETRIC HEIGHT (NAVD 88) 5.92 US ft. 1.804 m 
CONVERGENCE ANGLE: 0'21 '58.6" 
SCALE FACTOR: 0.99998003 
COMBINED SCALE FACTOR: 0.99998493 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39'1 9'1 6.96973" (N) 
LONGITUDE: 76'24'59.1 3338" (W) 
ELLIPSOID HT: -102.401 US ft. -31.212 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
PQ!bu t!lmunl DISTANCE (US FT.) 
MTN-6 36" 54' 57" 11 25.30 

v 
342.991 

MTN-2 121 " 42' 27" 1027.93 31 3.314 

STATION DESCRIPTION: 
To reach the monument from the traffic circle at MTN airport in front of the air traffic control tower, proceed S to Airside Access point by Hangars 4-6. After 
passing through the fence, proceed NE to the second Stop sign. Turn right and proceed SE past private plane hangars. Road will curve to the left, bearing 
North. At the intersection of TIL B and TIL G, turn right and proceed SE to Yield sign. Continue to Stop sign at Strawberry Point Road. Turn left on Strawberry 
Point Road. Proceed 819 feet (0.16 mi.) to station the left. Station is located approximately 78.5 feet past the centerline of gravellgrass road (entrance to fire 
pump houselwater tank). Monument is 63.69'SE of drop inlet in concrete near edge of gravel road, 67.79'SE of sign (Fire Pump House 2850 Strawberry 
Point Road), 114.42's of face of water tower, 78.35' NW of guy pole with no number, and 10.64' NE of NE edge of Strawberry Point Road. 

POLE NO * 

NOT TO SCALE 

WATER TAN 

POINT ROAD" 





MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTNB DATE ESTABLISHED: August 2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 604064.3021 US ft. 184119.168 m 
EASTING (X): 14781 07.5955 US ft. 450528.096 m 
ORTHOMETRIC HEIGHT (NAVD 88) 12.90 US ft. 3.932 m 
CONVERGENCE ANGLE: 0°22'04.0" 
SCALE FACTOR: 0.99998036 
COMBINED SCALE FACTOR: 0.99998493 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39'1 9'25.81887" (N) 
LONGITUDE: 76'24'50.45958'' (W) 
ELLIPSOID HT: -95.427 US ft. -29.086 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
l?Ql.bn AZIMUTH 
MTN A 130" 06' 04" 

- 
2879.72 
- 

877.740 
MTN-5 21 6" 54' 57" 1125.29 342.989 
MTN-4 319" 31' 29" 2360.1 5 71 9.375 
MTN-B 319" 21' 07" 3436.89 1047.566 

STATION DESCRIPTION: 
To reach the monument from the traffic crrcle at MTN arrport In front of the arr traffrc control tower, proceed S to Arrs~de Access pornt by Hangars 4-6 After 
passlng through the fence, proceed NE to the second Stop slgn Turn rrght and proceed SE past prrvate plane hangars Road wrll curve to the left, bearrng 
North At the rntersect~on of TIL B and TIL G, turn rrght and proceed SE to Yreld srgn Contrnue to Stop sign at Strawberry Polnt Road Turn left on Strawberry 
Pornt Road Contrnue to the pump house and water tank on the left Turn left rnto gravel lane Park at pump house Walk along fence and wetlands area to 
Taxrway F and the statron on the r~ght Statron IS near the rntersectron of Tax~way F, Tax~way J, and the entrance road to Lockheed Martrn's hangarlfacrlrty 
Monument IS 123 36' W of tax~way lrght #35, 101 54' NE of center of electr~c manhole 0 5' above ground, 32 76'SE of ground way l~ght wrth no number, 31 33' 
S of S end 6" solrd yellow lrne on Taxrway 'J' 

*Monument is outside the APRL. Access to 
this monument by way of Taxiway "F" requires 
airport tower permission. 
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TO RUNWAY 
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MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN-7 DATE ESTABLISHED: August 2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): US ft. m 
EASTING (X): US ft. m 
ORTHOMETRIC HEIGHT (NAVD 88): US ft. m 
CONVERGENCE ANGLE: 
SCALE FACTOR: 
COMBINED SCALE FACTOR: 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 
LONGITUDE: 

(N) 

ELLIPSOID HT: 
(W) 
US ft. m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
eOlNT AZlMUTH DISTANCE (US FT.) m 

STATION DESCRIPTION: 

*SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY 

6' CHAIN-LINK FENCE 

AT THE 33 END OF THE RUNWAY 
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JMT ENGINEERING SPARKS, MARYLAND 



MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN-8 1 DATE ESTABLISHED: August 2005 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): US ft. m 
EASTING (X): US ft. m 
ORTHOMETRIC HEIGHT (NAVD 88) US ft. m 
CONVERGENCE ANGLE: 
SCALE FACTOR: 
COMBINED SCALE FACTOR: 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 
LONGITUDE: 

(N) 

ELLIPSOID HT: 
(W) 
US ft. m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
POlNT AZlMUTH - - 

STATION DESCRIPTION: 
*SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY 
I\4D 150 

E A S  l t R N  AVC. 

AT THE 15 END OF THE RUNWAY 

---y - - - - - - - - - - -  x - - - - - - - - -  --x ------. 
/ 

6' CHAIN-LINK FENCE 
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T O  H/\NGARS --- --- 

CONC :>... p:; 
SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MARTAIR AZ MK 
NGS PID: JV6476 

DATE ESTABLISHED: 1985 

MARVCAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 607285.0956 US ft. 1851 00.8676 m 
EASTING (X): 147431 1.9473 US ft. 449371 . I8  m 
ORTHOMETRIC HEIGHT (NAVD 88): 20.71 US ft. 6.311 m 
CONVERGENCE ANGLE: 0°21'33.9" 
SCALE FACTOR: 0.999981 59 
COMBINED SCALE FACTOR: 0.99998578 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39 19 57.88957 (N) 
LONGITUDE: 076 25 38.50226 (W) 
ELLIPSOID HT: -87.54 US ft. -26.681 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
POlNf Azb!unl DISTANCF (US FTJ DISTANCE !rn) 

MTN B 111°29'52" 1673.275 51 0.01 5 
MTN-4 122" 12' 00" 2675.1 50 815.387 

STATION DESCRIPTION: 

SEENGSDATASHEETSATTACHED 



DATAS H E ETS 

1 National Geodetic Survey, Retrieval Date = NOVEMBER 8, 2005 
JV6476 ....................................................................... 

JV6476 PACS - This is a Primary Airport Control Station. 
JV6476 DESIGNATION - MARTAIR AZ MK 
JV6476 PID - JV6476 
JV6476 STATEICOUNTY- MDIBALTIMORE 
JV6476 USGS QUAD - MIDDLE RIVER (1 985) 
JV6476 
JV6476 *CURRENT SURVEY CONTROL 
JV6476 
JV6476* NAD 83(1991)- 39 19 57.88957(N) 076 25 38.50226(W) ADJUSTED . . 

JV6476* NAVD 88 - 6.31 1 (meters) 20.71 (feet) ADJUSTED 
JV6476 
JV6476 X - 1,159,303.234 (meters) COMP 
JV6476 Y - -4,802,017.867 (meters) COMP 
JV6476 Z - 4,020,941 ,I 06 (meters) COMP 
JV6476 LAPLACE CORR- -2.64 (seconds) DEFLEC99 
JV6476 ELLlP HEIGHT- -26.67 (meters) (08109102) GPS OBS 
JV6476 GEOlD HEIGHT- -32.99 (meters) GEOID03 
JV6476 DYNAMIC HT - 6.308 (meters) 20.70 (feet) COMP 
JV6476 MODELED GRAV- 980,107.4 (mgal) NAVD 88 
JV6476 
JV6476 HORZ ORDER - B 
JV6476 VERT ORDER - THIRD 

I 
JV6476 ELLP ORDER - FOURTH CLASS II 
JV6476 
JV6476.This mark is at Martin State Airport (MTN) 
JV6476 
JV6476.The horizontal coordinates were established by GPS observations 
JV6476.and adjusted by the National Geodetic Survey in March 1998. 
JV6476 
JV6476.The orthometric height was determined by differential leveling 
JV6476.and adjusted by the National Geodetic Survey in February 1998. 
JV6476 
JV6476.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
JV6476 
JV6476.The Laplace correction was computed from DEFLEC99 derived deflections. 
JV6476 
JV6476.The ellipsoidal height was determined by GPS observations 
JV6476.and is referenced to NAD 83. 
JV6476 
JV6476.The geoid height was determined by GEOID03. 
JV6476 
JV6476.The dynamic height is computed by dividing the NAVD 88 
JV6476.geopotential number by the normal gravity value computed on the 
JV6476.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
JV6476.degrees latitude (g = 980.6199 gals.). 
JV6476 
JV6476.The modeled gravity was interpolated from observed gravity values. 
JV6476 

I JV6476; North East Units Scale Factor Converg. 



JV6476;SPC MD - 185,100.867 449,371 .I80 MT 0.999981 59 +0 21 33.9 
JV6476;SPC MD - 607,285.09 1,474,311.95 sFT 0.999981 59 +0 21 33.9 
JV6476;UTM 18 - 4,354,674.286 376,980.708 MT 0.99978633 -0 54 17.3 
JV6476 
JV6476! - Elev Factor x Scale Factor = Combined Factor 
JV6476!SPC MD - 1.0000041 8 x 0.999981 59 = 0.99998577 
JV6476!UTM 18 - 1.00000418 x 0.99978633 = 0.99979051 
JV6476 
JV6476: Primary Azimuth Mark Grid Az 
JV6476:SPC MD - MARTAIR 11 1 32 54.8 
JV6476:UTM 18 - MARTAIR 112 48 46.0 
JV6476 
JV64761--------------------------------------------------------------------- 
JV64761 PID Reference Object 

I 
Distance Geod. Az I 

JV64761 dddmmss.~ I 
-1V64761 JV6144 MARTAIR 496.478 METERS 11 15428.7 1 
JV64761--------------------------------------------------------------------- 
JV6476 

I 

JV6476 SUPERSEDED SURVEY CONTROL 
JV6476 
JV6476 ELLIP H (03124198) -26.61 (m) GP( ) 4  1 
JV6476 NAD 83(1991)- 39 19 57.88953(N) 076 25 38.50223(W) AD( ) B 
JV6476 ELLIP H (1 1122195) -26.61 (m) GP( ) 1 1 
JV6476 NAD 83(1991)- 39 19 57.88854(N) 076 25 38.50294(W) AD( ) 1 
JV6476 ELLlP H (01127192) -26.53 (m) GP( ) 4  1 
JV6476 NAD 83(1986)- 39 19 57.88372(N) 076 25 38.51 1 18(W) AD( ) 1 

I 
JV6476 NAD 27 - 39 19 57.49393(N) 076 25 39.65548(W) AD( ) 1 
JV6476 NAVD 88 (03124198) 6.31 (m) 20.7 (f) LEVELING 3 
JV6476 NGVD 29 (1 1120187) 6.3 (m) 21. (f)GPSOBS 
JV6476 
JV6476.Superseded values are not recommended for survey control. 
JV6476.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
JV6476.See file dsdata.txt to determine how the superseded data were derived. 
JV6476 
JV6476-U.S. NATIONAL GRID SPATIAL ADDRESS: 18SUJ7698154674(NAD 83) 
JV6476-MARKER: DZ = AZIMUTH MARK DISK 
JV6476-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
JV6476-SP-SET: SET IN TOP OF CONCRETE MONUMENT 
JV6476-STAMPING: MARTAIR 1 985 
JV6476-MARK LOGO: NGS 
JV6476-MAGNETIC: N = NO MAGNETIC MATERIAL 
JV6476-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
JV6476+STABILITY: SURFACE MOTION 
JV6476-SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
JV6476iSATELLITE: SATELLITE OBSERVATIONS - October 01,2002 
JV6476 
JV6476 HISTORY - Date Condition Report By 
JV6476 HISTORY - 1985 MONUMENTED NGS 
JV6476 HISTORY - 19860123 GOOD 
JV6476 HISTORY - 1991 1 107 GOOD NGS 
JV6476 HISTORY - 19940902 GOOD NGS 
JV6476 HISTORY - 19950201 GOOD MCCRON 
JV6476 HISTORY - 19961 01 0 GOOD NGS 



JV6476 HISTORY - 19970620 GOOD DMW 
JV6476 HISTORY - 19980928 GOOD DMW 
JV6476 HISTORY - 19990902 GOOD MDSHA 
JV6476 HISTORY - 20020929 GOOD JCLS 
JV6476 HISTORY - 20021 001 GOOD JCLS 
JV6476 
JV6476 STATION DESCRIPTION 
JV6476 
JV6476'DESCRIBED BY NATIONAL GEODETIC SURVEY 1985 (RGP) 
JV6476'THE STATION IS LOCATED ABOUT 16 KM (10 MI) EAST FROM THE APPROXIMATE 
JV6476'CENTER OF BALTIMORE, 5-112 KM (3-112 MI) SOUTH FROM WHITE MARSH 
JV6476'AND 1 KM (112 MI) EAST FROM THE APPROXIMATE CENTER OF MIDDLE 
JV6476'RIVER. 
JV6476' 
JV6476'OWNERSHIP--STATE OWNED PROPERTY. 
JV6476' 
JV6476'NO TO REACH NECESSARY. 
JV6476' 
JV6476'THE STATION SURFACE MARK IS A STANDARD NGS AZIMUTH MARK DlSK 
JV6476'STAMPED--MARTAIR--1985 SET IN THE TOP OF A 25 CM (1 0 INCH) 
JV6476'ROUND CONCRETE POST WHICH IS FLUSH WlTH THE SURFACE. THE SUB 
JV6476'SURFACE DlSK IS IDENTICAL TO THE SURFACE MARK AND IT IS SET IN 
JV6476'A MASS OF CONCRETE 114 CM (45 INCHES) BELOW THE SURFACE. 
JV6476' 
JV6476'THE MARK IS LOCATED 67.9 METERS (222.9 FT) EAST FROM THE EAST 
JV6476'CORNER OF THE MIDDLE RIVER POST OFFICE, 16.7 METERS (54.7 FT) EAST 
JV6476'NORTHEAST FROM THE NORTHEAST CURB OF THE STATE HIGHWAY 587, 

I JV6476'23.0 METERS (75.6 FT) SOUTHWEST FROM THE EDGE OF A TAXI STRIP AND 
JV6476'0.5 METER (1.8 FT) SOUTHEAST FROM A CARSONITE WITNESS POST. 
JV6476 
JV6476 STATION RECOVERY (1 986) 
JV6476 
JV6476'RECOVERED 1986 
JV6476'RECOVERED IN GOOD CONDITION. 
JV6476 
JV6476 STATION RECOVERY (1 991 ) 
JV6476 
JV6476'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1991 
JV6476'THE STATION IS LOCATED AT THE NW END OF THE INNER TAXIWAY NEAR THE 
JV6476'INTERSECTION WlTH TAXIWAY A WEST. THE STATION IS 45 FT (1 3.7 M) SW OF 
JV6476'THE CENTERLINE EXTENSION OF THE RAMP AREA TO THE EAST, 74.9 FT (22.8 
JV6476'M) WEST OF THE WEST EDGE OF THE TAXIWAY, 135 FT (41 .I M) SW OF THE NW 
JV6476'CORNER OF ASPHALT, 180.4 FT (55.0 M) NW OF THE W CORNER OF A SIGN A, 
JV6476'AND 18.5 FT (5.6 M) EAST OF A FENCE. THE STATION IS A STANDARD NGS 
JV6476'DISK SET IN THE TOP OF A CONCRETE POST FLUSH WlTH THE GROUND STAMPED 
JV6476'MARTAIR 1985. 
JV6476 
JV6476 STATION RECOVERY (1 994) 
JV6476 
JV6476'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (RAH) 
JV6476'RECOVERED IN GOOD CONDITION. 
JV6476' 
JV6476'CONTACT MR. JAKE WEST, AIRPORT MANAGER, MARTIN STATE AIRPORT, BOX 20, 



JV6476'701 WILSON POINT ROAD, BALTIMORE, MD 21 220, PHONE (41 0) 682-881 0. 
JV6476' 
JV6476'TO REACH THE STATION FROM THE CONTROL TOWER, GO NORTHWESTERLY FOR 
JV6476'0.42 KM (0.25 MI) ALONG AN APRON AND TAXIWAY TO THE STATION ON THE RIGHT. 
JV6476' 
JV6476'THE STATION IS LOCATED 55.0 M (180.4 FT) NORTHEAST OF THE WEST CORNER 
JV6476'OF A SIGN A, 41 . I  M (1 34.8 FT) SOUTHWEST OF THE NORTHWEST CORNER OF 
JV6476'ASPHALT PAVEMENT, 22.8 M (74.8 FT) WEST IF THE WEST EDGE OF THE 
JV6476'TAXIWAY, 5.6 M (1 8.4 FT) EAST OF A CHAIN LINK FENCE, AND THE MONUMENT 
JV6476'IS FLUSH WITH THE GROUND. 
JV6476' 
JV6476'DESCRIBED BY KLF. 
JV6476 
JV6476 STATION RECOVERY (1 995) 
JV6476 
JV6476'RECOVERY NOTE BY J R MCCRONE JR INCORPORATED 1995 (HAS) 
JV6476'RECOVERED AS DESCRIBED. 
JV6476 
JV6476 STATION RECOVERY (1 996) 
JV6476 
JV6476'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1996 (AJL) 
JV6476'RECOVERED AS DESCRIBED. 
JV6476 
JV6476 STATION RECOVERY (1 997) 
JV6476 
JV6476'RECOVERY NOTE BY DAFT MCCUNE WALKER INCORPORATED 1997 (DMM) 
JV6476'RECOVERED AS DESCRIBED. 

I JV6476 
JV6476 STATION RECOVERY (1 998) 
JV6476 
JV6476'RECOVERY NOTE BY DAFT MCCUNE WALKER INCORPORATED 1998 (JMS) 
JV6476'RECOVERED IN GOOD CONDITION. 
JV6476 
JV6476 STATION RECOVERY (1 999) 
JV6476 
JV6476'RECOVERY NOTE BY MARYLAND DOT HIGHWAY ADMINISTRATION 1999 (DMM) 
JV6476'RECOVERED AS DESCRIBED 
JV6476 
JV6476 STATION RECOVERY (2002) 
JV6476 
JV6476'RECOVERY NOTE BY JOHN CHANCE LAND SURVEYS INC 2002 (MRY) 
JV6476'RECOVERED IN GOOD CONDITION. 
JV6476 
JV6476 STATION RECOVERY (2002) 
JV6476 
JV6476'RECOVERY NOTE BY JOHN CHANCE LAND SURVEYS INC 2002 
JV6476'RECOVERED IN GOOD CONDITION. 

*** retrieval complete. 
Elapsed Time = 00:00:00 



MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
=ME OF STATION: MTN A IDATE ESTABLISHED: 1989 
NGS PID: AA9279 
MARYLAND STATE PLANE COORDINATES (NAD 83): 

NORTHING (Y): 602209.3862 US ft. 183553.788 m 
EASTING (X): 1480310.2956 US ft. 451 199.481 m 
ORTHOMETRIC HEIGHT (NAVD 88): 5.4 US ft. 1.64 m 
CONVERGENCE ANGLE: 0°22'21 .5" 
SCALE FACTOR: 0.99997967 
COMBINED SCALE FACTOR: 0.99998459 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39 19 07.34515 (N) 
LONGITUDE: 076 24 22.58368 (W) 
ELLIPSOID HT: -102.92 US ft. '-31.370 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
l!!Qu!n U U T H  DISTANCF (US FT.) DISTANCF 
MTN B 31 5" 08' 07" 6296.22 191 9.092 
MTN-6 31 0" 06' 04" 2879.73 877.743 
MTN-4 314" 20' 41 " 5222.33 1591.769 
MTN-I 231" 15' 50" 1027.35 31 3.1 37 

STATION DESCRIPTION: 

SEENGSDATASHEETSATTACHED 

HORZ ORDER - FIRST 
ELLP ORDER - FOURTH CLASS II 

PURVEYED BY: JMT ENG~NEERING SPARKS, MARYLANC 



DATASH EETS 

1 National Geodetic Survey, Retrieval Date = NOVEMBER 8, 2005 
~ 9 2 7 9  ....................................................................... 

AA9279 SACS - This is a Secondary Airport Control Station. 
AA9279 DESIGNATION - MTN A 
AA9279 PID - AA9279 
AA9279 STATEICOUNTY- MDIBALTIMORE 
AA9279 USGS QUAD - MIDDLE RIVER (1985) 
AA9279 
AA9279 *CURRENT SURVEY CONTROL 
AA9279 
AA9279* NAD 83(1991)- 39 19 07.34515(N) 076 24 22.58368(W) ADJUSTED . , 

AA9279* NAVD 88 - 1.64 (meters) 5.4 (feet) GPS'OBS 
AA9279 
AA9279 X - 1 , I  61,301.923 (meters) COMP 
AA9279 Y - -4,802,547.463 (meters) COMP 
AA9279 Z - 4,019,732.347 (meters) COMP 
AA9279 LAPLACE CORR- -2.1 9 (seconds) DEFLEC99 
AA9279 ELLlP HEIGHT- -31.37 (meters) (0811 9/02) GPS OBS 
AA9279 GEOlD HEIGHT- -33.03 (meters) GEOID03 
AA9279 
AA9279 HORZ ORDER - FIRST 
AA9279 ELLP ORDER - FOURTH CLASS II 
AA9279 
AA9279.This mark is at Martin State Airport (MTN) 
AA9279 
AA9279.The horizontal coordinates were established by GPS observations 
AA9279.and adjusted by the National Geodetic Survey in April 1998. 
AA9279 
AA9279.The orthometric height was determined by GPS observations and a 
AA9279.high-resolution geoid model. 
AA9279 
AA9279.GPS derived orthometric heights for airport stations designated as 
AA9279.PACS or SACS are published to 2 decimal places. This maintains 
AA9279.centimeter relative accuracy between the PACS and SACS. It does 
AA9279.not indicate centimeter accuracy relative to other marks which are 
AA9279.pat-t of the NAVD 88 network. 
AA9279 
AA9279.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
AA9279 
AA9279.The Laplace correction was computed from DEFLEC99 derived deflections 
AA9279 
AA9279.The ellipsoidal height was determined by GPS observations 
AA9279.and is referenced to NAD 83. 
AA9279 
AA9279.The geoid height was determined by GEOID03. 
AA9279 
AA9279; North East Units Scale Factor Converg. 
AA9279;SPC MD - 183,553.788 451 , I  99.481 MT 0.99997967 +0 22 21.5 
AA9279;SPC MD - 602,209.39 1,480,310.30 sFT 0.99997967 +0 22 21.5 
AA9279;UTM 18 - 4,353,087.565 378,774.082 MT 0.99978094 -0 53 28.2 
AA9279 



AA9279! - Elev Factor x Scale Factor = Combined Factoi 
AA9279!SPC MD - 1.00000492 x 0.99997967 = 0.99998459 
AA9279!UTM 18 - 1.00000492 x 0.99978094 = 0.99978586 
AA9279 
AA9279 SUPERSEDED SURVEY CONTROL 
AA9279 
AA9279 ELLIP H (04102198) -31.31 (m) GP( ) 4 2  
AA9279 NAD 83(1991)- 39 19 07.3451 1 (N) 076 24 22.58365(W) AD( ) 1 
AA9279 ELLIP H (1 1130195) -31.31 (m) GP( ) 4 2  
AA9279 
AA9279.Superseded values are not recommended for survey control. 
AA9279.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
AA9279.See file dsdata.txt to determine how the superseded data were derived. 
AA9279 
AA9279-U.S. NATIONAL GRID SPATIAL ADDRESS: 18SUJ7877453088(NAD 83) 
AA9279-MARKER: DD = SURVEY DlSK 
AA9279-SETTING: 30 = SET IN A LIGHT STRUCTURE 
AA9279-SP-SET: SET IN A LIGHT STRUCTURE 
AA9279-STAMPING: MTN A 1989 
AA9279-MARK LOGO: NOS 
AA9279-MAGNETIC: 0 = OTHER; SEE DESCRIPTION 
AA9279-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
AA9279+STABILITY: SURFACE MOTION 
AA9279-SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
AA9279+SATELLITE: SATELLITE OBSERVATIONS - September 02,1999 
AA9279 
AA9279 HISTORY - Date Condition Report By 
AA9279 HISTORY -1989 MONUMENTED NOS 
AA9279 HISTORY - 1991 1107 GOOD NOS 
AA9279 HISTORY - 19940902 GOOD NGS 
AA9279 HISTORY - 19961010 GOOD NGS 
AA9279 HISTORY - 19990902 GOOD MDSHA 
AA9279 
AA9279 STATION DESCRIPTION 
AA9279 
AA9279'DESCRIBED BY NATIONAL OCEAN SERVICE 1991 
AA9279'THE STATION IS LOCATED AT THE MARTIN STATE AIRPORT SOUTHWEST OF RUNWAY 
AA9279'END 32, AND NORTH OF THE PARALLEL TAXIWAY. THE STATION IS A STANDARD 
AA9279'NOS DlSK SET IN THE NE CORNER OF THE INNER CONCRETE SECTION OF A STORM 
AA9279'DRAIN. THE STATION IS 126.6 FT (38.6 M) NW OF THE CENTERLINE OF A 
AA9279'TAXIWAY, 70.7 FT (21.5 M) NNE OF TAXIWAY LIGHT 81, 118.0 FT (36.0 M) 
AA9279'NE OF THE CENTERLINE OF THE PARALLEL TAXIWAY, AND 55.5 FT (16.9 M) SE 
AA9279'OF THE SE CORNER OF A SIGN E. THE DlSK IS STAMPED MTN A 1989. 
AA9279 
AA9279 STATION RECOVERY (1 994) 
AA9279 
AA9279'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (RAH) 
AA9279'THE STATION IS LOCATED ABOUT 6.4 KM (3.95 MI) SOUTH-SOUTHEAST OF WHITE 
AA927gtMARSH, 5.3 KM (3.30 MI) NORTHEAST OF ESSEX, AND 4.8 KM (3.00 MI) 
AA9279'SOUTHWEST OF CHASE, NEAR THE NORTHEAST CORNEROF THE INNER CONCRETE 
AA9279'SECTION OF A STORM DRAIN NEAR THE SOUTHEAST END OF THE ACTIVE RUNWAY 
AA9279'14-32. OWNERSHIP- STATE OF MARYLAND. CONTACT MR. JAKE WEST, AIRPORT 
AA927g1MANAGER, MARTIN STATE AIRPORT, BOX 20, 701 WILSON POINT ROAD, 



AA927gbBALTIMORE, MD 21 220, PHONE (41 0) 682-881 0. 
AA9279' 
AA9279'TO REACH THE STATION FROM THE CONTROL TOWER, GO SOUTHEAST FOR 1 . I2  KM 
AA9279'(0.70 MI) ALONG AN APRON AND THE SOUTHERN PARALLEL TAXIWAY TO RUNWAY 
AA9279'14-32 AND THE STATION ON THE LEFT. 
AA9279' 
AA9279'THE STATION IS LOCATED 38.6 M (126.6 FT) NORTHWEST OF THE CENTERLINE 
AA9279'OF A CONNECTING TAXIWAY, 36.0 M (1 18.1 FT) NORTHEAST OF THE PARALLEL 
AA9279'TAXIWAY, 21.5 M (70.5 FT) NORTH-NORTHEAST OF A TAXIWAY LIGHT NUMBER 
AA9279'81, AND 16.9 M (55.4 FT) SOUTHEAST OF THE SOUTHEAST CORNER OF A SIGN 
AA9279'E. 
AA9279' 
AA9279'DESCRIBED BY KLF. 
AA9279 
AA9279 STATION RECOVERY (1 996) 
AA9279 
AA9279'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1996 (AJL) 
AA9279'RECOVERED AS DESCRIBED. 
AA9279 
AA9279 STATION RECOVERY (1 999) 
AA9279 
AA9279'RECOVERY NOTE BY MARYLAND DOT HIGHWAY ADMINISTRATION 1999 (DMM) 
AA9279'RECOVERED AS DESCRIBED 

*** retrieval complete. 
Elapsed Time = 00:00:00 



MARTIN STATE AIRPORT (MTN) - SURVEY CONTROL DATA 
NAME OF STATION: MTN B 
NGS PID: A14374 

DATE ESTABLISHED: 1998 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 606671.9075 US ft. 18491 3.9672 m 
EASTING (X): 1475868.8004 US ft. 449845.71 01 rn 
ORTHOMETRIC HEIGHT (NAVD 88): 16.8 US ft. 5.12 rn 
CONVERGENCE ANGLE: 0'21 '46.3" 
SCALE FACTOR: 0.999981 35 
COMBINED SCALE FACTOR: 0.99998573 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39 19 51.7321 6 (N) 
LONGITUDE: 076 25 18.73818 (W) 
ELLIPSOID HT: -91.417 US ft. -27.864 rn 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (FIELD DATA): 
I?!ahn t!awkKH DISTANCF (US FTS DISTANCF (M 

MARTAIR AZ MK 291 " 29' 52" 1673.30 51 0.023 
MTN-4 138" 58' 21" 1076.79 328.206 
MTN-6 139" 21 ' 07" 3436.91 1047.572 
MTN A 135" 08' 07" 6296.23 191 9.095 

STATION DESCRIPTION: 

SEENGSDATASHEETSATTACHED 

HORZ ORDER - FIRST 
ELLP ORDER - FOURTH CLASS I 

.KY 
L ,-a 
c 1 

4 

> ' 

I. 

% 



DATASH EETS 

1 National Geodetic Survey, Retrieval Date = NOVEMBER 8, 2005 
A14374 ....................................................................... 

A14374 SACS - This is a Secondary Airport Control Station. 
A14374 DESIGNATION - MTN B 
A14374 PID - A14374 
A14374 STATEICOUNTY- MDIBALTIMORE 
A14374 USGS QUAD - MIDDLE RIVER (1 985) 
A14374 
A14374 *CURRENT SURVEY CONTROL 
A14374 
A14374* NAD 83(1991)- 39 19 51.7321 6(N) 076 25 18.73818(W) ADJUSTED . . 
A14374* NAVD 88 - 5.1 2 (meters) 16.8 (feet) GPS OBS 
A14374 
A14374 X - 1 , I  59,791.391 (meters) COMP 
A14374 Y - -4,802,022.850 (meters) COMP 
A14374 Z - 4,020,793.468 (meters) COMP 
A14374 LAPLACE CORR- -2.55 (seconds) DEFLEC99 
A14374 ELLlP HEIGHT- -27.87 (meters) (1 0128102) GPS OBS 
A14374 GEOlD HEIGHT- -33.00 (meters) GEOID03 
A14374 
A14374 HORZ ORDER - FIRST 
A14374 ELLP ORDER - FOURTH CLASS I 
A14374 
A14374.This mark is at Martin State Airport (MTN) 
A14374 
A14374.The horizontal coordinates were established by GPS observations 
A14374.and adjusted by the National Geodetic Survey in March 2000. 
A14374 
A14374.The orthometric height was determined by GPS observations and a 
A14374.high-resolution geoid model. 
A14374 
A14374.GPS derived orthometric heights for airport stations designated as 
A14374.PACS or SACS are published to 2 decimal places. This maintains 
A14374.centimeter relative accuracy between the PACS and SACS. It does 
A14374.not indicate centimeter accuracy relative to other marks which are 
A14374.part of the NAVD 88 network. 
A14374 
A14374.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
A14374 
A14374.The Laplace correction was computed from DEFLEC99 derived deflections. 
A14374 
A14374.The ellipsoidal height was determined by GPS observations 
A14374.and is referenced to NAD 83. 
A14374 
A14374.The geoid height was determined by GEOID03. 
A14374 
A14374; North East Units Scale Factor Converg. 
A14374;SPC MD - 184,913.967 449,845.710 MT 0.99998135 +0 21 46.3 
Al4374;SPC MD - 606,671.91 1,475,868.80 sFT 0.999981 35 +0 21 46.3 
A14374;UTM 18 - 4,354,477.001 377,450.907 MT 0.99978491 -0 54 04.7 
A14374 



A14374! - Elev Factor x Scale Factor = Combined Factor 
I A14374!SPC MD - 1.00000437 x 0.99998135 = 0.99998572 

A14374!UTM 18 - 1.00000437 x 0.99978491 = 0.99978928 
A14374 
A14374 SUPERSEDED SURVEY CONTROL 
A14374 
A14374 ELLlP H (03/31/00) -27.86 (m) GP( ) 4  1 
A14374 
A14374.Superseded values are not recommended for survey control. 
A14374.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
A14374.See file dsdata.txt to determine how the superseded data were derived. 
A14374 
A14374-U.S. NATIONAL GRID SPATIAL ADDRESS: 18SUJ7745154477(NAD 83) 
A14374-MARKER: DD = SURVEY DlSK 
A14374-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
A14374-SP-SET: SET IN TOP OF CONCRETE MONUMENT 
A14374-STAMPING: MTN B 1998 
Al4374-MARK LOGO: MDSHA 
A14374-MAGNETIC: N = NO MAGNETIC MATERIAL 
A14374-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
A14374+STABILITY SURFACE MOTION 
A14374-SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
A14374+SATELLITE: SATELLITE OBSERVATIONS - 1998 
A14374 
A14374 HISTORY - Date Condition Report By 
A14374 HISTORY -1998 MONUMENTED MDSHA 
A14374 

I 
A14374 STATION DESCRIPTION 
A14374 
A14374'DESCRIBED BY MARYLAND DOT HIGHWAY ADMINISTRATION 1998 (DMM) 
A14374'STATION IS LOCATED ON THE MARTIN STATE AIRPORT BETWEEN RUNWAY 15-33 
A14374'AND AN AIRCRAFT TIE-DOWN AREA NEAR HANGAR 2. IT IS 199.8 FT (60.9 M) 
A14374'SSW OF RUNWAY LIGHT 2, 169.2 FT (51.6 M) NE OF THE NE EDGE OF THE 
A14374'TIE-DOWN AREA, 156.0 FT (47.5 M) SW OF THE SW EDGE OF THE RUNWAY, 
A14374'152.7 FT (46.5 M) W OF RUNWAY LIGHT 3, 35.5 FT (10.8 M) N OF A 
A14374'DRAINAGE INLET AND 2.7 FT (0.8 M) SW OF A CARSONITE WITNESS POST. 
A14374'MONUMENT IS A MARYLAND STATE HIGHWAY ADMINISTRATION DlSK SET IN THE 
A14374'TOP OF A 12 IN ROUND CONCRETE POST WHICH IS FLUSH WITH THE GROUND. 

*** retrieval complete. 
Elapsed Time = 00:00:00 
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SURVEY CONTROL. SEE BWI SURVEY CONTROL MANUAL FOR 
MONUMENT SKETCHES &RECOVERY COORDINATES. 

r REPORT DAMAGED OR DESTROYED BWI MONUMENTS TO THE MANAGER OF FACILITIES DESIGN, MARYLAND 
AVIATION ADMINISTRATION IMMEDIATELY. 

r REPORT DAMAGED OR DESTROYED NGS MONUMENTS TONGS VIA THEIR WEB PAGE AT 
http:llwwl.nps.noaa.govln~-~~-b'mlremy~entry~~~~~p11 

r ALL SURVEYORS MUST COORDINATE ACCESS TO CONTROL POINTS WITH AIRPORT OPERATIONS AT 410-859-7018. 
r PRIMARY HORIZONTAL VALUES ARE BASED ON FIELD SURVEYS PERFORMED BY JOHNSON, MIRMIRAN AND 

THOMPSON IN NOVEMBER 2007 -FEBRUARY 2008, AND PUBLISHED BY NGS. 
r PRIMARY VERTICAL VALUES ON PRIMARY CONTROL ARE BASED ON FIELD SURVEYS PERFORMED BY J. A. RICE 

IN NOVEMBER 2007 -JANUARY 2008, AND PUBLISHED BY NGS. 
r SECONDARY HORlZONTAL AND VERTICAL VALUES ARE BASED ON FIELD SURVEYS PERFORMED BY JOHNSON, 

MIRMIRAN AND THOMPSON IN FEBRUARY 2008. 
e TOPOGRAPHY IS FROM AERIAL SURVEYS SHOWN ON THE AIRPORT LAYOUT PLAN BASE MAP DRAWNG. 

HORIZ. DATUM: MARYLAND SPCS (NAD 8312007) BWI 0 0 PRIMARY CONTROL STATIONS (NGS 'B' ORDER) 
VERT. D A W  NAVD88 

M A R ~ ~ D E  
MARYLAND 



Immediately report any 
damaged or destroyed 

monumentation. 

Please notify 
NGS 

and the 
Manager of Facilities Design, 

Maryland Aviation 
Administration 



3t! 
SEEATTACHEDNGSDATASHEETS 

553596.506 US ft. 168736.553 m 
* EASTING (X): 1407273.545 US ft. 428937.834 m 
* ORTHOMETRIC HEIGHT (NAVD 88): 154.406 US ft. 

CONVERGENCE ANGLE: 0" 12' 36.8" 
SCALE FACTOR: 0.99996449 
COMBINED SCALE FACTOR: 0.99996224 

39' 1 1 ' 10.53800" (N) 
76" 39' 54.1 9499" (W) 

ELLIPSOID HT: 47.12 US ft. 14.363 m 

DISTANCE (US FT.) 
147'1 9'1 9.2' 
21 5'25'44.0' 

NOT TO SCALE 

GRASS 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
IAME OF STATION: BWI D IDATE ESTABLISHED: 1991 

- e.. I 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI D 
NGS PID: AB6219 

DATE ESTABLISHED: 1991 
READJUSTED FEBRUARY 2007 

1 National Geodetic Survey, Retrieval Date = JUNE 25, 2008 
AB6219 * * h R * R * * * * * * * X * * R R * * * * * * * * * * * * * * * * * * * * * ~ * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * ~  

AB6219 SACS - This is a Secondary Airport Control Station. 
hB6219 DESIGNATION - BWI D 
AB6219 PID - AB6219 
hB6219 SThTE/COUlITY- MD/AtlNE ARTJNDEL 
AE62 19 USGS QUAD - RELAY (1974) 
AB 62 19 
AB62 19 *CURRENT SURVEY CONTROL 
AB 62 19 
hB62 19" NAD 83 (2007) - 39 11 10.53800 (N) 076 39 54.19499(~) ADJUSTED 
AB6219' NAVD 88 - 47.063 (meters] 154.41 (feet] ADJUSTED 
hB62 19 
hB6219 EPOCH DATE - 2002.00 
hB6219 X - 1,141,753.123 (meters) COMP 
AB6219 Y - -4,816,831.114 [meters) C OMP 
hB6219 Z - 4,008,374.848 (meters) C OMP 
hB62 19 LAPLBCE CORR- -5.39 (seconds) DEFLEC99 
AB 62 19 ELL IP HEIGHT- 14.3 63 [meters) (02/ 10107) ADJUSTED 
AB6219 GEOID HEIGHT- -32.67 (meters) GEOID03 
hB62 19 DYNhMIC HT - 47.038 (meters] 154.32 [feet) COMP 
AB 62 19 
AB62 19 ------- Accuracy Estimates (at 955 Confidence Level in cm) -------- 
hB62 19 Type PID Designation North East Ellip 
hB6219 ................................................................... 
hB6219 NETWORK AB6219 BWI D 1.08 0.78 2.10 
hB6219 ................................................................... 
hB62 19 MODELED GRAbT- 980,094.8 (mgal) NA'JD 88 
AB 62 19 
AB6219 VERT ORDER - FIRST CLASS I1 
AB62 19 
BE62 19. This mark is at Baltimore-Washington Int 1 Airport (BWI) 
hB62 19 
hB6219.The horizontal coordinates were established by GPS observations 
hB6219.and adjusted by the National Geodetic Survey in February 2007. 
AB 62 19 
AB6219.The datum tag of NAD 83 (2007) is equivalent to MAD 83 (NSRSZ007) . 

* hB62 19. See National Readjustment for more information. 
AB6219.The horizontal coordinates are valid at the epoch date displayed above. 
hB62 19. The epoch date for horizontal control is a decimal equivalence 
hB62 19. of Year/Month/Dag. 
AB62 19 
hB6219.The orthometric height was determined by differential leveling 
AB6219,and adjusted in June 2008. 
hB6219.N~ vertical observational check was made to the station. 
hB 62 19 
hB6219.The X, Y, and 2 were computed from the position and the ellipsoidal ht. 
AB62 19 
AB6219.The Laplace correction was computed from DEFLEC99 derived deflections. 
AB62 19 
AB6219.The ellipsoidal height was determined by GPS observations 
hB6219.and is referenced to NAD 83. 
AB 62 19 
AB6219.The geoid height was determined by GEOID03. 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI D 
NGS PID: AB62 1 9 

DATE ESTABLISHED: 1991 
READJUSTED FEBRUARY 2007 

AB 6 2  19 
A B 6 2 1 9 . T h e  dynamic height  is c o m p u t e d  by  d iv id lng  the  NAVD 88 
AB62 19. g e o p o t e n t i a l  n u m b e r  by  t h e  n o r m a l  g r a v i t y  value c o m p u t e d  on the  
A B 6 2 1 9 , G e o d e t i c  R e f e r e n c e  S y s t e m  of 1980 [GRS 801 e l l i p s o i d  a t  45 
AB62 19. degrees l a t i t u d e  [ g  = 9 8 0 . 6 1 9 9  gals.  ) . 
BE 6 2  19 
i ~ B 6 2  19 , T h e  m o d e l e d  g rav i ty  w a 3  i n t e r p o l a t e d  f r o m  observed gravity va lues .  
AE 6 2  19 
A B 6 2 1 9 ;  N o r t h  E a s t  U n i t s  Scale F a c t o r  C o n v e r g .  
AB62 19: S P C  MD - 1 6 8 , 7 3 6 . 5 5 3  4 2 8 , 9 3 7 . 8 3 4  MT 0 . 9 9 9 9 6 4 4 9  +0 1 2  3 6 . 8  
AB62 19; S P C  MD - 5 5 3 , 5 9 6 . 5 1  1 , 4 0 7 , 2 7 3 . 5 4  s F T  0 . 9 9 9 9 6 4 4 9  +0 1 2  3 6 . 8  
AE6219:UTM 18 - 4 , 3 3 8 , 7 6 6 . 9 1 6  3 5 6 , 1 9 4 . 6 9 2  MT 0 , 9 9 9 8 5 4 6 3  -1 03 08.0 
AB 6 2  19 
A B 6 2 1 9 !  - E l e v  F a c t o r  x Scale F a c t o r  = C o m b i n e d  F a c t o r  
AB62 19 ! S P C  ED - 0.99999775 X 0 . 9 9 9 9 6 4 4 9  = 0 , 9 9 9 9 6 2 2 4  
A B 6 2 1 9 ! U T M  18 - 0.99999775 x 0 . 9 9 9 8 5 4 6 3  = 0 . 9 9 9 8 5 2 3 8  
A E 6 2  19 
AE 6 2  19 SUPERSEDED SURVEY CONTROL 
AB 6 2  19 
A B 6 2 1 9  E L L I P  H [ 1 0 / 2 8 / 0 2 ]  14.378 [m]  GP [ 1 4 2  
A B 6 2 1 9  NAD 8 3 [ 1 9 9 1 ] -  39 11 1 0 . 5 3 9 0 9 [ N ]  0 7 6  39 5 4 . 1 9 4 7 3 [ W )  AD[ 1 1  
A B 6 2 1 9  E L L I P  H [05!31!01] 1 4 . 4 4 9  [m] GP [ 1 4 2  
AB 6 2  19 
A B 6 2 1 9 . S u p e r s e d e d  values are no t  r e c o m m e n d e d  f o r  survey c o n t r o l .  
A B 6 2 1 9 . N G S  no longer ad jus t s  p r o j e c t s  t o  t h e  NAD 2 7  o r  N W D  2 9  d a t u m s .  
A B 6 2 1 9 . S e e  f i l e  d s d a t a . t x t  t o  d e t e r m i n e  h o w  t h e  s u p e r s e d e d  data w e r e  derived. 
AB62 19 
AB62 19 U. S .  NATIONAL G R I D  S P A T I A L  ADDRESS: 1 8 S U J 5 6 1 9 5 3 8 7 6 7  [NAD 83 )  
A B ~ ~ ~ ~ - M A R K E R :  DD = SURVEY D I S K  
AB62 19-SETTING: 7 = S E T  I N  TOP OF CONCRETE MONUMENT 
A B ~ ~ ~ ~ - S T A M P I N G :  - BWI D 1991 
AB 6 2  19 MARK LOGO : NOS 
AB 6 2  1.9-PROJECTION: RECESSED 5 CENTIMETERS 
A B ~ I ~ - M A G N E T I C :  N = NO MAGNETIC MATERIAL 
A B ~ ~ ~ ~ - S T ~ E I L I T Y :  C  = MAY HOLD, BUT OF TYPE COMMONLY S U B J E C T  T O  
A B ~ ~ ~ ~ ~ S T A E I L I T Y :  SURFACE MOTION 
A B 6 2 1 9  S A T E L L I T E :  THE S I T E  LOCATION WAS REPORTED AS S U I T A B L E  FOR 
B B ~ ~ ~ ~ ~ S B T E L L I T E :  S A T E L L I T E  OBSERVATIONS - N o v e m b e r  07, 2 0 0 7  
AB 6 2  19 
AB 6 2  19 HISTORY - D a t e  C o n d i t i o n  R e p o r t  B y  
AB 6 2  19 H I S T O R Y  - 1991 MONUMENTED NOS 
AB 6 2  19 H I S T O R Y  - 2 0 0 0 1 1 3 0  GOOD NGS 
AB62 19 H I S T O R Y  - 2 0 0 7 1 1 0 7  GOOD J A R  I C E  
AB 6 2  19 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI D 
NGS PID: AB6219 

DATE ESTABLISHED: 1991 
READJUSTED FEBRUARY 2007 

AB62 19 S T A T I O N  D E S C R I P T I O N  
AB 6 2  19 
B E 6 2  19 '  DESCRIBED BY NATIONAL O C E U I  S E R V I C E  1991 (DAH) 
A B 6 2 1 9 ' T H E  S T A T I O N  IS  LOCATED I N  THE NORTH PART O F  THE A I R P O R T  AT THE E A S T  
AB62 19 ' COWJEF. OF A LARGE CONCRETE F R E I G H T  RAHP . I T  IS  590 F T  ( 1 7 9 . 8  M) S W  OF 
A B 6 2 1 9 ' T H E  CL END OF RWY 1 5 L ,  NW OF THE I N T E R S E C T I O N  OF A TAXIWAY CL MID AN 
A B 6 2 1 9 ' I L S  HOLD L I M E  AND OF1 RANGE WITH THE HOLD L I N E .  I T  IS  8 2 , 6  F T  ( 2 5 , 2  M) 
A B 6 2 1 9 ' N O R T H  OF THE CENTER OF A 3 F T  ( 0 . 9  M] X 4 F T  ( 1 . 2  MI S T E E L  DRAIN MID 
AB62 19 '  2 1 . 9  F T  ( 6 . 7  M] E A S T  OF THE E A S T  CORNER OF THE RAMP ( V - 4 - 9 1  CHSQ) . I T  
A B 6 2 1 9 '  I S  AT THE TOP OF A S L O P E  MID J U S T  O U T S I D E  A S T E E L  QUARDRAIL FOR A 
A B 6 2 1 9 ' S E R V I C E  ROAD. I T  AN NOS D I S K  STAMPED BWI D 1991 MID S E T  I N  THE TOP OF 
A B 6 2 1 9 ' A  CONCRETE P O S T  FLUSH WITH THE GROUBID. 
AB 6 2  19 
AB 6 2  19 S T A T I O N  RECOVERY ( 2 0 0 0 )  
AB 6 2  19 
AB62 19 ' RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2 0 0 0  ( A P F ]  
A B 6 2 1 9 ' T H E  S T A T I O N  IS  LOCATED OF1 THE BALTIMORE-WASHINGTON 
A B 6 2 1 9 '  INTEWJATIOP~IAL A I R P O R T  AT THE E A S T  COFXER OF A LARGE CONCRETE 
A B 6 2 1 9 '  F R E I G H T  RAMP. 
A B 6 2 1 9 ' T O  REACH THE S T A T I O N  FROM GATE L ,  KEEP PROCEEDING S T R A I G H T  I N  A 
A B 6 2 1 9 ' S O U T H W E S T  D I R E C T I O N  FOR 0 . 1  M I  T O  A PERIMETER ROAD, TURN R I G H T ,  
AB62 19 ' HEADING NORTH, AND FOLLOW P E R I M E T E R  ROAD FOR 0 . 6 5  M I  T O  THE 
A B 6 2 1 9 ' S T A T I O N  ON THE L E F T  AT THE TOP OF A S L O P E  AND J U S T  O U T S I D E  A S T E E L  
AB62 19 '  GUARDRAIL FOR THE PERIMETER ROAD. 
A B 6 2 1 9 ' T H E  S T A T I O N  I S  590.0 F T  SOUTHWEST FROM THE CENTERLINE END OF 
AB6219 'RUNWAY END 1 5 L ,  2 1 . 9  F T  E A S T  OF THE E A S T  COmrER OF A CONCRETE 
AB6219 'BA9INTENANCE APJD F R E I G H T  RAMP, 8 2 . 6  F T  NORTH OF THE CENTER OF A 3 
A B 6 2 1 9 ' B Y  4-FOOT S T E E L  DRAIN, AND THE MOPJUMENT IS FLUSH WITH THE GROUND 
A E 6 2 1 g 1 S U R F B C E .  NOTE--THIS S T A T I O N  HAS BEEN DESIGNATED A S A C S .  
A B 6 2 1 9 '  
AB 6 2  19 
P.B 6 2  19 S T A T I O N  RECOVERY ( 2 0 0 7 )  
AB 6 2  19 
A B 6 2 1 9 '  RECOVERY NOTE BY J A R I C E  I N C  2 0 U 7  (MP,A) 
AB62 19 ' RECOVERED AS D E S C R I B E D .  

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



* 
SEE ATTACHED NGS DATASHEETS 

548273.296 US ft. 1671 14.035 m 
* EASTING (X): 1407184.150 US ft. 428910.587 m 

+ ORTHOMETRIC HEIGHT (NAVD 88): 156.483 US ft. 
CONVERGENCE ANGLE: 0" 12' 35.9" 
SCALE FACTOR: 0.9999631 4 
COMBINED SCALE FACTOR: 0.99996079 

ELLIPSOID HT: 49.1 3 US ft. 14.975 m 

GEODETIC AZIMUTH 
336'51 '54.6' 

5'1 4'03.7" 
1 0°37'05.6" 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAMEOFSTATION: BWIF 1 DATE ESTABLISHED: 1991 
NGS PID: AA9297 READJUSTED FEBRUARY 2007 

I 

JRVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI F 
NGS PID: AA9297 

DATE ESTABLISHED: 1991 
READJUSTED FEBRUARY 2007 

I1 National Geodetic Survey, Retrieval Date = JWIE 25, 2008 
AA9297 X R * X * * R * X R * * R R R R h h * B h X t h R h R h R R R R X X X X h X t R * * * * * * * * * * * * * * * * R * * * * * * * * * * * * R Z  

883297 PACS - This is a Primary Airport Control Station. 
A89297 DESIGNATION - BWI F 
A89297 PID - AP.9297 
AA92 97 STATE/ COUNTY- MD/ MINE AR.mTDEL 
AA9297 USGS QUAD - RELAY [I9741 
AA9297 
A692 97 *CURRENT SURVEY C OFITROL 
AA92 97 
AA9297* NAD 83 [2007) - 39 10 17.92 645 [N] 076 39 55.57814[W] ADJUSTED 
AA9297* NATD 88 - 47.696 [meters] 156+48 (feet] ADJUSTED 
AA92 97 
A89297 EPOCH DATE - 2002.00 
AA9297 X - 1,141,957.332 (meters] GORP 
AA9297 Y - -4,317,836.584 [meters) COMP 
889297 Z - 4,007,117.534 (meters] COMP 
AA9297 LAPLACE CORR- -5.43 (seconds] DEFLEC99 
AA9297 ELLIP HEIGHT- 14.975 (meters] [02/ 10107) ADJUSTED 
AA9297 GEOID HEIGHT- -32.68 (meters] GEOID03 
AA9297 D1fiI.kMIC HT - 47.671 (meters] 156.40 [feet] COMP 
AA9297 
AA9297 ------- Accuracy Estimates [at 95% Confidence Level in cm] -------- 
AA9297 Type P ID Designation North East Ellip 
~ ~ 9 2 9 7  ................................................................... 
8.49297 NETWORK AA9297 BWI F 1.02 0.73 2.08 
AAg297 ................................................................... 
AA9297 MODELED GRAV- 980,092.5 [mgal) NAVD 8 8 
AA9297 
A19297 VERT ORDER - FIRST CLASS I1 
A892 97 
AA9297. This mark is at Baltimore-Washington Int 1 Airport [BWI] 
AA92 97 
AA9297 ,The horizontal coordinates were established by GPS observations 
AA9297,and adjusted by the National Geodetic Survey in February 2007. 
AA9297 
AA9297.The datum tag 09 NED 83[2007) is equivalent to NBD 83[NSRS2007), 
AA9297.See National Readjustment for more information. 
AA9297.The horizontal coordinates are valid at the epoch date displayed above. 
AA9297.The epoch date for horizontal control is a decimal equivalence 
AA9297. of Year/Month/Day. 
AA92 97 
AA9297.The orthometric height was determined by differential leveling 
AA9297.and adjusted in June 2008. 
AA9297,No vertical observational check was made to the station. 
A19297 
AA9297.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
AA9297 
AA9297.The Laplace correction was computed from DEFLEC99 derived deflections. 
AP-92 97 
AA9297.The ellipsoidal height was determined by GPS observations 
AA9297.and is referenced to NAD 83. 
A892 97 
AA9297.The geoid height was determined by GEOID03. 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI F 
NGS PID: AA9297 

DATE ESTABLISHED: 1991 
READJUSTED FEBRUARY 2007 

A B 9 2 9 7  
A A 9 2 9 7 . T h e  d y n a m i c  he igh t  is c o m p u t e d  by d iv id ing  t h e  NAVD 88 
A A 9 2 9 7 . g e o p o t e n t i a l  number by t h e  n o r m a l  gravity value c o m p u t e d  on t h e  
A A 9 2 9 7 . G e o d e t i c  R e f e r e n c e  S y s t e m  of 1980 (GRS 8 0 )  e l l i p s o i d  a t  4.5 
R A 9 2 9 7 . d e g r e e s  l a t i t u d e  [ g  = 9 8 0 . 6 1 9 9  gals.  ) . 
BAS2 97 
A A 9 2 9 7 . T h e  m o d e l e d  gravity w a s  i n t e r p o l a t e d  f r o m  observed gravity values. 
AA92 97 
L A 9 2 9 7 ;  N o r t h  E a s t  U n i t s  Scale F a c t o r  C o n ~ r e r g .  
R A 9 2 9 7 ; S P C  MD - 1 6 7 , 1 1 4 . 0 3 5  4 2 8 , 9 1 0 . 5 8 7  MT 0 . 9 9 9 9 6 3 1 4  +0 1 2  35 .9  
A A 9 2 9 7 ;  S P C  MD - 5 4 8 , 2 7 3 . 3 0  1 ,407,184.15 s F T  0 . 9 9 9 9 6 3 1 4  +0 1 2  35 .9  
AA9297;UTM 18 - 4 , 3 3 7 , 1 4 5 , 5 7 0  3 5 5 , 1 3 1 . 7 1 5  MT 0 . 9 9 9 8 5 4 B 6  -1 0 3  07 .7  
A A 9 2 9 7  
A A 9 2 9 7  ! - E l e v  F a c t o r  x Scale  F a c t o r  = C o m b i n e d  F a c t o r  
LA92 97 ! S P C  MD - 0 . 9 9 9 9 9 7 6 5  x 0 . 9 9 9 3 6 3 1 4  = 0 . 9 9 9 9 6 0 7 9  
AA9297!UTM 18 - 0 . 9 9 9 9 9 7 6 5  x 0 . 9 9 9 8 . 5 4 8 6  = 0 . 9 9 9 8 5 2 5 1  
&A92 97 
LA92 97 SUPERSEDED SURVEY CONTROL 
BAS2 97 
& A 9 2 9 7  E L L I P  H  [ 0 8 / 0 9 / 0 2 )  1 4 . 9 8 6  [ m )  GP [ 1 4 2  
A.49297 NAD 8 3  ( 1 3 9 1 )  - 39 10 1 7 . 9 2 7 5 4  ( N j  0 7 6  3 9  5 5 . 5 7 7 8 7 [ W ]  A D (  1 B  
h a 9 2 9 7  E L L I P  H  ( 0 3 / 2 4 / 9 8 )  15.057 (m)  GP [ 1 4 1  
8 1 9 2 3 7  NAD 8 3  ( 1 9 9 1 1  - 3 9  10 1 7 . 9 2 7 5 4  [ N ]  0 7 6  39 5 5 . 5 7 7 B 3  (W] AD[ 1 B 
82.9297 E L L I P  H  [ 1 1 / 2 2 / 9 5 ]  15.057 [m] GP ( 1 1 1  
A>-9 2  3 7 
A A 9 2 9 7 . S u p e r s e d e d  va lues  are n o t  r e c o m m e n d e d  f o r  survey c o n t r o l .  
L A 9 2 9 7 . N G S  no longer a d j u s t s  p r o j e c t s  t o  t h e  NAD 2 7  o r  NGVD 2 9  d a t u m s .  
A A 9 2 9 7 . S e e  f i l e  d s d a t a . t x t  t o  d e t e r m i n e  h o w  t he  s u p e r s e d e d  data w e r e  derived. 
A A 9 2 9 7  
A A 9 2 9 7  - U. S .  NATIONAL GRID S P A T I A L  ADDRESS : 1 8 S U J 5 6 1 3 2 3 7 1 4 6  [MAD 8 3 )  
A A 9 2 9 7  MARKER: DD = SURVEY D I S K  
Lk9297-SETTING: - 7 = S E T  I N  TOP OF CONCRETE MONUMENT 
& A 9 2 9 7  STAMPING: BWI F 1991 . - 
AA9 2  9  MARK - LOGO : NOS 
A R 9 2 9 7  P R O J E C T I O N :  P R O J E C T I N G  5 CENTIMETERS 
L ~ 9 2   MAGNETIC : N  = NO MIGNETIC MATERIAL 
~ ~ 9 2 9 7 - S T A B I L I T Y :  - C  = MAY HOLD, BUT OF TYPE COMMONLY S U B J E C T  T O  
A A 9 2 9 7 + S T A B I L I T Y :  SURFACE MOTION 
A A 9 2 9 7  - S A T E L L I T E :  THE S I T E  LOCATION WAS REPORTED AS S U I T A B L E  FOR 
b A 9 2 9 7 + S A T E L L I T E  : S A T E L L I T E  OBSERVATIONS - N o v e m b e r  01, 2 0 0 7  
L A 9 2 9 7  HISTORY - D a t e  C o n d i t i o n  R e p o r t  B y  
A 8 9 2 9 7  HISTORY - 1991 MONUMENTED NOS 
J ~ A 9 2 9 7  H I S T O R Y  - 19911107 GOOD NOS 
k.49297 HISTORY - 19941030 GOOD NGS 
A A 9 2 9 7  HISTORY - 1 9 9 6 1 0 0 9  GOOD MGS 
LA92 97 H I S T O E Y  - 2 0 0 0 1 1 3 0  GOOD NGS 
LA92 97 HISTORY - 2 0 0 7 1 1 0 1  GOOD J A R I C E  

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI F 
NGS PID: AA9297 

DATE ESTABLISHED: 1991 
READJUSTED FEBRUARY 2007 

A 1 9 2 9 7  S T A T I O N  D E S C R I P T I O N  
AA92 97 ' DESCRIBED BY NATIONAL OCEAN S E R V I C E  199 1 
A A 9 2 9 7 ' T H E  S T A T I O N  I S  LOCATED NEAR THE CENTER OF THE A I R P O R T  J U S T  SOUTH O F  
A A 9 2 9 7 '  THE I N T E R S E C T I O N  O F  RUNWAYS 4 - 2 2  MJD 1 0 - 2 8 .  I T  IS  ON THE MORTHWEST 
A A 9 2 9 7 ' P O I N T  OF A LOW H I L L  AND ABOUT 1 2 0 0  F T  ( 3 6 5 . 8  M )  WEST O F  THE VORTAC. I T  
A A 9 2 9 7 ' I S  5 2 4 . 9  F T  ( 1 6 0 . 0  MI SSW O F  THE SECOND RUNWAY L I G H T  E A S T  O F  THE 
A A 9 2 9 7  ' I N T E R S E C T I O N  ALONG THE SOUTH EDGE OF RWY 1 0 - 2 8 ,  384 .5  F T  ( 117 . 2  MI 
A A 9 2 9 7 ' E A S T  OF THE T H I R D  RUNWAY L I G H T  SOUTHWEST O F  THE I N T E R S E C T I O N  ALONG THE 
A A 9 2 9 7 ' S O U T H E A S T  EDGE O F  RWP 4 - 2 2 ,  AND 3 4 1 . 5  F T  ( 1 0 4 . 1  M) NORTHEAST OF THE 
A A 9 2 9 7 ' I N T E R S E C T I O N  O F  THE CL OF A NWISE TAXIWAY AND I T S  HOLD EAR.  I T  IS  2 . 3  
A A 9 2 9 7 '  F T  ( 0 . 7  M) SOUTH O F  A 3 F T  ( 0  .9  M) H I G H  S E C T I O N  OF 2 I N C H  ORANGE 
A A 9 2 9 7 ' P L A S T I C  P I P E  D R I V E N  I N T O  THE GROUND AS A WITNESS P O S T .  THE S T A T I O N  I S  
A A 9 2 9 7 ' A N  NOS D I S K  STAMPED EWI F 1991 AND S E T  I N  THE TOP OF A CONCRETE P O S T  
A A 9 2 9 7 ' W H I C H  P R O J E C T S  2 I N C H E S  ABOVE THE GROUND. 
AA92 97 S T A T I O N  RECOVERY ( 1 9 9 4 )  
A A 9 2 9 7  ' RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 ( J D R )  
A 8 9 2 9 7  ' THE S T A T I O N  IS LOCATED AEOUT 8 M I  ( 1 2 . 9  KM) SOUTH-SOUTHWEST OF 
AA92 97 ' DOWNTOWN BALTIMORE, MD . AT THE BALTIMORE-WASHINGTON INTEF3TATIONAL 
A A 9 2 9 7 '  A I R P O R T  J U S T  SOUTH O F  THE I N T E R S E C T I O N  OF RmIWAYS 4 - 2 2  AND 1 0 - 2 8 .  I T  
A A 9 2 9 7 '  IS ON THE MORTHWEST P O I N T  O F  A LOW H I L L  ABOUT 1 2 0 0  F T  ( 3  6 5 . 8  M) WEST 
A A 9 2 9 7 ' O F  THE VORTAC. CONTACT B I L L  AEEL, A I R P O R T  OPERATIONS,  AT ( 4 1 0 ]  
A A 9 2 9 7 ' 6 5 9 - 7 0 1 8 .  
A . 4 9 2 9 7 '  I T  IS 5 2 4 . 9  F T  ( 1 6 0 . 0  M) SOUTH-SOUTHWEST O F  THE OF THE SECOND RUNWAY 
A A 9 2 9 7 ' L I G H T  E A S T  O F  THE I N T E R S E C T I O N  ALONG THE SOUTH EDGE O F  RUNWAY 1 0 - 2 8 .  
A A 9 2 9 7 ' 3 8 4 . 5  F T  ( 1 1 7 . 2  M) E A S T  OF THE T H I R D  RUNWAY L I G H T  SOUTHWEST O F  THE 
A A 9 2 9 7 ' I N T E R S E C T I O N  ALONG THE SOUTHEAST EDGE O F  RUNWAY 4 - 2 2 ,  MID 341 .5  F T  
A A 9 2 9 7  ' ( 104.1  M) NORTHEAST O F  THE I N T E R S E C T I O N  OF THE C E N T E R L I N E  OF A 
AA9297'NORTHWEST-SOUTHEAST TAXIWAY MID I T S  HOLD EAR. THE S T A T I O N  IS  A 
A A 9 2 9 7 '  STANDARD NOS D I S K  STAMPED. ---BWI F 1991--- AND S E T  I N  THE T O P  OF A 
AA92 97 ' CONCRETE MONUMENT WHICH P R O J E C T S  2 I N C H E S  ABOVE THE GROUND. 
A 8 9 2  97 S T A T I O N  RECOVERY ( 1 9 9 6 )  
A A 9 2 9 7 '  RECOVERT[ NOTE BY NATIONAL GEODETIC SURVEY 1 9 9 6  ( A J L )  
A 1 9 2 9 7  ' RECOVERED AS D E S C R I B E D  . 
AA92 97 S T A T I O N  RECOVERY ( 2 0 0 0 )  
A A 9 2 9 7 ' R E C O V E R Y  NOTE BY NATIONAL GEODETIC SURVEY 2 0 0 0  ( A P F ]  
A A 9 2 9 7 '  RECOVERED AS D E S C R I B E D .  
A119297 S T A T I O N  RECOVERY ( 2 0 0 7 )  
A A 9 2 9 7 ' R E C O V E R Y  NOTE EY J A R I C E  I N C  2 0 0 7  (BRA)  
A A 9 2 9 7 '  RECOVERED AS D E S C R I B E D .  

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



SEE ATTACHED NGS DATASHEETS 

553233.769 US ft. 168625.990 m 
* EASTING (X): 1404563.506 US ft. 428111.813 m 

* ORTHOMETRIC HEIGHT (NAVD 88): 166.384 US ft. 
CONVERGENCE ANGLE: 0" 12' 15.2" 
SCALE FACTOR: 0.99996440 
COMBINED SCALE FACTOR: 0.999961 57 

39" 1 1 ' 07.04959" (N) 

DISTANCE (m) 

SURVEY CONTROL 
D M  IN CONCRETE 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI G IDATE ESTABLISHED: OCTOBER 2007 
NGS PID: DJ9002 I 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI G 
NGS PID: DJ9002 

DATE ESTABLISHED: OCTOBER 2007 
READJUSTED FEBRUARY 2008 

I1 National Geodetic Survey, Retrieval Date = JUNE 25, 2008 
~ ~ 9 0 0 2  * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ z ~ ~ * * * * * z t ~ * ~ * * * * * ~ ~ ~ * * * * * * * * * * * ~ ~ ~ z z z ~ * ~ ~  

DJ9002 DESIGDrATION - BWI G 
DJ9002 PID - DJ9002 
DJ9002 STATE/COUNTY- MD/AFDIE ARUIaIDEL 
DJ9002 USGS QUAD - RELAY (1974) 
DJ9002 
DJ9002 *CURRENT SURVEP CONTROL 
DJ9002 
DJ9002 * NAD 83 (2007) - 39 11 07.04959 [N) 076 40 28.63045 [W) ADJUSTED 
DJ9002 * NAVD 88 - 50,714 [meters) 166.38 [feet) ADJUSTED 
DJ9002 
DJ9002 EPOCH DATE - 2002.00 
DJ9002 X - 1,140,965.275 [meters] C OMP 
DJ9002 Y - -4,817,090.591 [meters) COMP 
DJ9002 Z - 4,008,293.800 [meters] C OMP 
DJ9002 LAPLACE CORR- -5.39 [seconds) DEFLEC99 
I359002 ELLIP HEIGHT- 18.061 (meters] [02/29/08) ADJUSTED 
DJ9002 GEOID HEIGHT- -32.65 (meters] GEOID03 
DJ9002 DYbIBMIC HT - 50.687 [meters) 166.30 [feet) COMP 
DJ9002 MODELED GRAV- 980,095.4 [mgal] NAVD 88 
DJ9002 
DJ900Z HORZ ORDER. - FIRST 
DJ9002 VERT ORDER - FIRST CLASS I1 
DJ9002 ELLP ORDER - SECOMD CLASS I1 
DJ9002 
DJ9002,The horizontal coordinates were established by GPS observations 
DJ9002 .and adjusted by the JMT ENGINEERING in February 2008. 
D J9002 
DJ9002.The datum tag of NAD 83 [2007] is equivalent to NAD 83 [NSRS2007) + 

DJ9002 ,See National Readjustment for more information. 
DJ9002,The horizontal coordinates are valid at the epoch date displayed above. 
DJ9002.The epoch date for horizontal control is a decimal equivalence 
DJ9002. of Year/Month/Day. 
DJ9002 
DJ9002.The orthometric height was determined by differential leveling 

. DJ9002.and adjusted in June 2008. 
DJ9002.No vertical observational check wa3 made to the station. 
DJ9002 
DJ9002.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
DJ9002 
DJ9002.The Laplace correction was computed from DEFLEC99 derived deflections. 
D J9002 
DJ9002.The ellipsoidal height was determined by GPS observations 
DJ9002.and is referenced to HAD 83. 
DJ9002 
DJ9002.The geoid height was determined by GEOID03. 
DJ9002 
DJ9002.The dynamic height is computed by dividing the NAVD 88 
DJ9002.geopotential nwnber by the normal gravity value computed on the 
DJ9002.Geodetic Reference System of 1980 [GRS 801 ellipsoid at 45 
DJ9002.degrees latitude [g = 980.6199 gals.]. 
D J9002 
DJ9002.The modeled gravity was interpolated from observed gravity values. 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 
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,& 
SEE ATTACHED NGS DATASHEETS 

548646.392 US ft. 167227.755 m 
EASTING (X): 1400229.308 US ft. 426790.747 m 

" ORTHOMETRIC HEIGHT (NAVD 88): 132.739 US ft. 
CONVERGENCE ANGLE: 0" 11' 40.5" 
SCALE FACTOR: 0.99996324 
COMBINED SCALE FACTOR: 0.99996202 

LONGITUDE: 76" 41' 23.87437" (W) 
ELLIPSOID HT: 25.52 US ft. 7.778 m 

DISTANCE (m) 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI H 
NGS PID: DJ9003 

DATE ESTABLISHED: OCTOBER 2007 

L r 1 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI H 
NGS PID: DJ9003 

DATE ESTABLISHED: OCTOBER 2007 
READJUSTED FEBRUARY 2008 

I1 National Geodetic Survey, Retrieval Date = JUFIE 25, 2008 
~ ~ 9 0 0 3  ....................................................................... 

DJ9003 DESIGPIATIOPI - BWI H 
DJ9003 PID - DJ9003 
DJ9003 STATE/COUNTY- MD/ ANME ARUIIDEL 
DJ9003 USGS QUAD - RELAY (19741 
DJ9003 
DJ9003 *CURREBIT S TJRVEP CONTROL 
DJ9003 
DJ9003 * NAD 83 (2007) - 39 10 2 1.85685 (N) 076 41 23.87437(W] ADJUSTED 
DJ9003* NAVD 88 - 40.459 (meters] 132.74 [feet) ADJUSTED 
DJ9003 
DJ9003 EPOCH DATE - 2002.00 
DJ9003 X - 1,139,875.935 [meters] COMP 
DJ9003 Y - -4,818,245.049 (meters] COMP 
DJ9003 Z - 4,007,206.955 (meters] C OMP 
DJ9003 LAPLACE CORR- -5.46 (seconds] DEFLEC99 
DJ9003 ELLIP HEIGHT- 7.778 (meters] [02/29/08] ADJUSTED 
DJ9003 GEOID HEIGHT- -32.61 [meters] GEOID03 
DJ9003 DYNAMIC HT - 40.437 (meters] 132.67 (feet) COMP 
DJ9003 MODELED GRAV- 980,093.9 (mgal] NAVD 88 
D59003 
DJ9003 HORZ ORDER - FIRST 
DJ9003 VERT ORDER - FIRST CLASS I1 
DJ9003 ELLP ORDER - SECOND CLASS I1 
DJ9003 
DJ9003.The horizontal coordinates were established by GPS observations 
DJ9003.and adjusted by the JMT ENGINEERING in February 2008. 
DJ9003 
DJ9003.The datum tag of MAD 83 (20071 is equivalent to NAD 83 [NSRS2007]. 
DJ9003.Se.e National Readjustment for more information. 
DJ9003.The horizontal coordinates are valid at the epoch date displayed above. 
DJ9003.The epoch date for horizontal control is a decimal equivalence 
DJ9003. of Year/Month/Day. 
DJ9003 
DJ9003.The orthometric height was determined by differential leveling 
DJ9003.and adjusted in June 2008. 
DJ9003.No vertical observational check was made to the station. 
D J9003 
DJ9003.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
D J9003 
DJ9003.The Laplace correction was computed from DEFLEC99 derived deflections. 
DJ9003 
DJ9003.The ellipsoidal height was determined by GPS observations 
DJ9003.and is referenced to NBD 83. 
DJ9003 
DJ9003.The geoid height was determined by GEOID03. 
DJ9003 
DJ9003.The dynamic height is computed by dividing the NAVD 88 
DJ9003.geopotential number by the normal gravity value computed on the 
DJ9003.Geodetic Reference System of 1380 [GKS 80) ellipsoid at 45 
DJ9003.degrees latitude [g = 980.6199 gals.]. 
DJ9003 
DJ9003.The modeled gra-u'ity was interpolated from observed gravity values. 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: BWI H 
NGS PID: DJ9003 

DATE ESTABLISHED: OCTOBER 2007 
READJUSTED FEBRUARY 2008 

D J 9 0 0 3  
D J 9 0 0 3  .The d y n a m i c  height is c o m p u t e d  by d iv id ing  the  NAI?D 88 
D J 9 0 0 3 . g e o p o t e n t i a l  nwber  by t h e  n o r m a l  g r a v i t y  value c o m p u t e d  on the  
D J 9 0 0 3 . G e o d e t i c  R e f e r e n c e  S y s t e m  of 1980 (GRS 80) e l l i p s o i d  a t  4 5  
D J 9 0 0 3 .  degrees l a t i t u d e  (g = 9 8 0 . 6 1 9 9  gals. ) . 
D J 9 0 0 3  
D J 9 0 0 3  . T h e  m o d e l e d  gravi ty  w a s  i n t e r p o l a t e d  f r o m  observed gravi ty  values,  
D J 9 0 0 3  
D J 9 0 0 3  ; N o r t h  E a s t  U n i t s  Scale F a c t o r  C o n v e r g .  
D J 9 0 0 3  ; S P C  MD - 1 6 7 , 2 2 7 . 7 5 5  4 2 6 , 7 9 0 . 7 4 7  MT 0 . 9 9 9 9 6 3 2 4  +0 11 4 0 . 5  
D J 9 0 0 3 ; S P C  MD - 5 4 8 , 6 4 6 . 3 9  1 , 4 0 0 , 2 2 9 . 3 1  s F T  0 . 9 9 9 9 6 3 2 4  +0 11 4 0 . 5  
D  J 9 0 0 3  ; UTM 18 - 4 , 3 3 7 , 3 0 5 . 9 4 0  3 5 4 , 0 1 5 . 1 1 6  MT 0 . 9 9 9 8 6 2 4 1  -1 0 4  0 3 . 6  
D J 9 0 0 3  
D c J 9 0 0 3  ! - E l e v  F a c t o r  x Scale F a c t o r  = C o m b i n e d  F a c t o r  
D J 9 0 0 3  ! S P C  MD - 0.99999878 x 0 . 9 9 9 9 6 3 2 4  = 0 . 9 9 9 9 6 2 0 2  
D J 9 0 0 3  ! UTM 18 - 0.99999878 x 0 . 9 9 9 8 6 2 4 1  = 0 . 9 9 9 8 6 1 1 9  
D J 9 0 0 3  
D J 9 0 0 3  SUPERSEDED SUR'JEY CONTROL 
D J 9 0 0 3  
D J 9 0 0 3  .Mo s u p e r s e d e d  survey c o n t r o l  is available f o r  t h i s  s t a t  i o n .  
D J 9 0 0 3  
D J 9 0 0 3  U. S . NATIONAL GRID S P A T I A L  ADDRESS : 1 8 S U J 5 4 0  1 5 3  7 3  0 6  (NAD 8 3  ) 
D J ~ ~ ~ ~ ~ M A R K E R :  DD = SURVEY D I S K  
D J 9 0 0 3  - S E T T I N G :  7 = S E T  I N  TOP OF CONCRETE MONUMENT 
D J 9 0 0 3  - STAMPING: BWI H  2 0 0 7  
D J 9 0 0 3  MARK LOGO: MDAVIA 
D J ~ ~ ~ ~ - P R O J E C T I O ~ ~ I :  RECESSED 10 CENTIMETERS 
D J ~ ~ ~ ~ - M A G P I E T I C :  M = MARKER EQUIPPED WITH BAR MAGNET 
~ ~ 9 0 0 3 - S T A B I L I T Y :  - C = MAY HOLD, BUT OF TYPE COMMONLY S U B J E C T  TO 
D J 9 0 0 3  +STAB I L  I T Y :  SURFACE MOTION 
D J 9 0 0 3  - S A T E L L I T E :  THE S I T E  LOCITIOBI WAS REPORTED AS SUITABLE FOR 
D J 9 0 0 3 + S A T E L L I T E :  S A T E L L I T E  OBSERVATIONS - N o v e m b e r  2 7 ,  2 0 0 7  
D J 9 0 0 3  
D  J9003 H1STOR.Y - D a t e  C o n d i t i o n  R e p o r t  B y  
D J 9 0 0 3  HISTORY - 2 0 0 7 1 1 2 7  MONUMENTED JMTMD 
D J 9 0 0 3  
D J 9 0 0 3  S T A T I O N  D E S C R I P T I O N  
D J9003 
D J 9 0 0 3 ' D E S C R I B E D  BY J M T  ENGINEERING 2 0 0 7  
D J 9 0 0 3 ' T H E  MARK IS LOCATED ABOUT 3 .9  MI  ( 6 . 2  KM) SOUTH OF RELAY, 3 .0  M I  ( 4 , 9  
D J 9 0 0 3 ' K M )  SOUTH-SOUTHEAST OF ELKRIDGE AND 2 . 3  M I  ( 3 . 7  KM) SOUTHEAST OF 
D J 9 0 0 3  ' HADIOVER AT BALTIMORE WASHINGTON INTERNATIONAL AIRPORT,  CONTACT 
D J 9 0 0 3 ' A I R P O R T  OPERATIONS AT 410-859-7018 FOR ACCESS T O  THE MARK. 
D  J 9 0 0 3  ' 
D J 9 0 0 3  ' I T  IS  6 0 1 . 7  F T  ( 1 8 3 . 4  Mj WEST OF THE NORTHWEST CORNER OF A CHAIN L I N K  
D J 9 0 0 3 ' F E M C E ,  4 0 9 . 8  F T  ( 1 2 4 . 9  M )  WEST-NORTHWEST OF THE NORTHWEST END OF A 
D J 9 0 0 3 ' 3 6 - I N C H  (91 CM) CONCRETE P I P E  AND HEADWALL, 2 1 7 . 6  F T  ( 6 6 . 3  M )  
D J 9 0 0 3 ' E A S T - S O U T H E A S T  OF THE E A S T  END OF A CONCRETE P I P E  ADID HEADWALL, 1 2 1 , 4  
D J 9 0 0 3 ' F T  ( 3 7 . 0  Mj SOUTHWEST OF A PR.OPADIE CANNON 115.5 F T  ( 3 5 . 2  M )  SOUTH OF 
D J 9 0 0 3 ' T H E  CENTERLINE OF PA1 EAST-WEST D I T C H  PLND S E T  I N  THE TOP OF A 1 2 - I N C H  
D J 9 0 0 3  ' ( 3 0  CM] ROUND CONCRETE P O S T .  

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

1404244.744 US ft. 428014.654 m 
132.257 US ft. 

CONVERGENCE ANGLE: 00°1 2'1 2.61 " 
COMBINED SCALE FACTOR: 0.9999691 4 

ELLIPSOID HT: 

1 44"00103.2' 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: MON-548 
NGS PID: 

DATE ESTABLISHED: APRIL 2005 

& - -. . . .. . . . . . . 
I 
I 

i 

- A  A m  
-3 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

1404616.371 US ft. 428127.926 m 
130.387 US ft. 

CONVERGENCE ANGLE: 00'12'1 5.56" 
COMBINED SCALE FACTOR: 0.99996901 

ELLIPSOID HT: 

324"00'06.2' 
143'28'44.4' 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: MON-549 
NGS PID: 

DATE ESTABLISHED: APRIL 2005 

--- .i 1.:- . . .  - ir-.. 

. 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

1405086.897 US ft. 428271.343 m 
137.815 US ft. 

CONVERGENCE ANGLE: 0O01 2'1 9.29" 
COMBINED SCALE FACTOR: 0.99996885 

ELLIPSOID HT: 30.68 US ft. 9.350 m 

323O28'48.2' 
143'57'32.8' 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: MON-550 
NGS PID: 

DATE ESTABLISHED: APRIL 2005 

I 

I 

I 

L 

UU 

, - ,  . 

II 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

1405397.556 US ft. 428366.032 m 
141.643 US ft. 

CONVERGENCE ANGLE: OO"l 2'21.75" 
COMBINED SCALE FACTOR: 0.99996874 

ELLIPSOID HT: 34.49 US ft. 10.513 m 

32337'35.2' 
14Y42'22.6' 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: MON-551 
NGS PID: 

DATE ESTABLISHED: APRIL 2005 

I 

I 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

549741.229 US ft. 167561.462 m 
1405708.650 US ft. 428460.854 m 

ORTHOMETRIC HEIGHT (NAVD 88): 144.140 US ft. 
CONVERGENCE ANGLE: 00°1 2'24.22" 
COMBINED SCALE FACTOR: 0.99996864 

LONGITUDE: 76"40114.24671 " (W) 
ELLIPSOID HT: 36.97 US ft. 11.270 m 

DISTANCE (m) 

BERNSTEN TOP SECURIN 
S U N E  ROD MONUMENT 

. 



BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: MON-552 
NGS PID: 

DATE ESTABLISHED: APRIL 2005 

1 - 

v 
&r*PLC' " - 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

549523.665 US ft. 167495.148 m 
1406074.097 US ft. 428572.242 m 

ORTHOMETRIC HEIGHT (NAVD 88): 143.973 US ft. 
CONVERGENCE ANGLE: OO"l  2'27.1 3" 
COMBINED SCALE FACTOR: 0.99996858 

76"40'09.61602" (W) 
ELLIPSOID HT: 36.80 US ft. 11.215 m 



SURVEYED BY: JMT ENGINEERING SPARKS,  MARYLAND^ 

BWI THURGOOD MARSHALL AIRPORT-PRIMARY SURVEY CONTROL DATA 
NAME OF STATION: MON-553 
NGS PID: 

DATE ESTABLISHED: APRIL 2005 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

1406688.429 US ft. 428759.491 rn 
140.259 US ft. 

CONVERGENCE ANGLE: 00°1 2'32.02" 
COMBINED SCALE FACTOR: 0.999961 84 

ELLIPSOID HT: 33.06 US ft. 10.077 rn 

279O37'01.8' 
76O23'30.4" 
58'30'07.3'' 
156"51'50.7' 

Nc: TO SCALE 

EERNSTEN TOP SECUff fN 
SLLERlE ROD MDNUMENT 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-554 
NGS PID: 

DATE ESTABLISHED: MAY 2003 

L 

IC - . . ,  . 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

549571.868 US ft. 167509.840 m 
EASTING (X): 1407298.31 6 US ft. 428945.385 m 
ORTHOMETRIC HEIGHT (NAVD 88): 139.741 US ft. 
CONVERGENCE ANGLE: 00°1 2'36.88" 
COMBINED SCALE FACTOR: 0.999961 90 

LONGITUDE: 
ELLIPSOID HT: 32.52 US ft. 9.913 m 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
UAME OF STATION: MON-555 IDATE ESTABLISHED: MAY 2003 
UGS PID: I 

- - 
- .  d 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLA 



549914.335 US ft. 16761 4.225 m 
1407485.581 US ft. 429002.463 m 

ORTHOMETRIC HEIGHT (NAVD 88): 137.635 US ft. 
CONVERGENCE ANGLE: 00°1 2'38.39" 

39O10'34.13562" (N) 
76'39'51.67397'' (W) 

DISTANCE (m) 

35'1 1'00.6" 
1 90°37'08.1 ' 

NCT TO SCALE 

BEaNSTEN TOP SECURPIY 
SLENE ROD MONUMENT 

ISURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND1 

DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-556 IDATE ESTABLISHED: MAY 2003 

.. 5 >- I I , i . ; ~  .;..; . &  -I ,.. I 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAI 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

550297.1 72 US ft. 167730.91 4 m 
1407753.375 US ft. 429084.087 m 

ORTHOMETRIC HEIGHT (NAVD 88): 140.420 US ft. 
CONVERGENCE ANGLE: 00°1 2'40.53" 
COMBINED SCALE FACTOR: 0.99996205 

LONGITUDE: 
ELLIPSOID HT: 33.1 9 US ft. 10.118 m 

BERNSTEN TOP SECURIW 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-557 
NGS PID: 

DATE ESTABLISHED: MAY 2003 

L. 
SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



* 
SEE ATTACHED NGS DATASHEETS 

14081 39.867 US ft. 429201.890 m 
* ORTHOMETRIC HEIGHT (NAVD 88): 137.487 US ft. 

CONVERGENCE ANGLE: 00°1 2'43.63" 
COMBINED SCALE FACTOR: 0.99996235 

LONGITUDE: 76'39'43.31 779" (W) 
ELLIPSOID HT: 30.26 US ft. 9.222 rn 

DISTANCE (m) 

DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

NO1 TO SUli 

GRASS 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-558 1 DATE ESTABLISHED: MAY 2003 
NGS PID: DJ9001 I 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-558 
NGS PID: DJ9001 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

1 National Geodetic Survey, Retrieval Date = JUNE 24, 2008 
DJ9001 * * * * * * * * * * * h * * * * * * * * * * * * X * * * * * * * * * * * * * t R * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * *  

DJ900 1 DESIGNATION - 558 
DJ9001 PID - DJ900l 
DJ900 1 STATE/COUNTY- MD/MJlIE AR.TJNDEL 
DJ900l USGS QUAD - RELAY 11974) 
DJ900 1 
D J900 1 *CURRENT S U W E Y  CONTROL 
DJ9001 
DJ9001" NAD 83[1986)- 39 10 44. 076 39 43, [ WI SCALED 
DJ9001* NAVD 88 - 41,906 [meters) 137,49 [feet) ADJUSTED 
D J900 1 
DJ9001 GEOID HEIGHT- -32-69 [meters] GEOID03 
DJ9001 DYNAMIC HT - 41,884 [meters] 137,41 (feet) COMP 
DJ9001 MODELED GRAV- 980,093 -5 [mgal] MAVD 88 
D J900 1 
DJ9001 VERT ORDER - FIRST CLASS I1 
DJ9001 
DJ9001.The horizontal coordinates were scaled from a topographic map and have 
DJ9001. an estimated accuracy of +/- 6 seconds. 
D J900 1 
DJ9001.Thr orthometric height was determined by differential leveling 
DJ9001.and adjusted in June 2008, 
DJ9001.N~ vertical observational check was made to the station. 
05900 1 
DJ9001.The geoid height was determined by GEOID03, 
D J900 1 
DJ9001.The dynamic height is computed by dividing the NAVD 88 
DJ9001.geopotential number by the normal gravity value computed on the 
DJ90Ol.Geodetic Reference System of 1980 [GRS 80) ellipsoid at 45 
DJ900l. degrees latitude (g = 980.6199 gals. 1 . 
059001 
DJ9001.The modeled gravity was interpolated from observed gravity values. 
DJ9001 
DJ9001; North East Units Estimated Accuracy 
DJ9001; SPC MD - 167,920. 429,210. MT [+/- 180 meters Scaled) 
D J900 1 
05900 1 SUPERSEDED SURVEY CONTROL 
D J900 1 
DJ9001.Mo superseded survey control is available for this station. 
D J900 1 
DJ9001 - U,S. M.kTIONAL GRID SPATIAL ADDRESS: 18SUJ564379(NAD 83) 
DJ9001 MARKER: F = FLANGE-ENCASED ROD 
~~9001-SETTING: 49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+] 
~~9001-STAMPING: 558 2003 
D J ~ ~ ~ ~ ~ P R O J E C T I O N :  FLUSH 
DJ9001 HAGNETIC: I = MARKER IS A STEEL ROD 
~~90~1-STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL 
~~9001-SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DJ~OOITSATELLITE : SATELLITE OBSERVATIONS - November 01, 2007 

LSURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-558 
NGS PID: DJ9001 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

DJ9001 
DJ900 1 HISTORY - Date Condition Report By 
DJ9001 HISTORY - 2 00 3 0 5 MONUMENTE D WHBCXM 
DJ9001 HISTORY - 20071101 GOOD JARICE 
DJ9001 
DJ9001 STATION DESCRIPTION 
D J900 1 
DJ90011DESCRIBED BY J A RICE INC 2007 (ERA) 
DJ90011THE MARK IS LOCATED ABOUT 4.0 MI (6.5 KR) SOUTH-SOUTHEAST OF RELAY, 
D5900113. 6 MI (5.8 KM) SOUTHEAST OF ELKRIDGE UJD 3.5 MI (5,6 KM] 
DJ90U11 EAST-SOUTHEAST OF HANOVER AT EALTIMORE WASHINGTON INTEmIATIOPJhL 
DJ90011AIRPORT. CONTACT AIRPORT OPERATIONS AT 410-859-7018 FOR ACCESS TO THE 
DJ9001' MARK. 
D J9001' 
DJ900111T IS IN THE CENTER OF A GRASS ISLAND EETWEEN TAXIWAY 'A' AND RUNWAY 
DJ900114/22, 69.3 FT (21.1 M) EAST-SOUTHEAST OF THE EAST-SOUTHEAST EDGE OF 
DJ9001' TAXIWAY ' A', 186.0 FT (56.7 M) NORTHWEST OF THE CENTERLINE OF RUNWAY 
DJ900114/22, 72.4 FT (22.1 M) NORTHWEST OF AN ELECTRICAL MMIHOLE, 60.5 FT 
DJ9001' (18.4 M) NORTH OF MI ELECTRICAL MANHOLE AND 24.5 FT (7.5 M] NORTH OF A 
DJ90011DRAINAGE INLET. 
DJ9001' 
DJ9001'NOTE--ACCESS TO THE DATUM POINT IS THROUGH A 5-INCH (13 CM) LOGO CAP, 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

* 
SEEATTACHEDNGSDATASHEETS 

551200.21 6 US ft. 168006.162 m 
1408328.305 US ft. 429259.326 m 

ORTHOMETRIC HEIGHT (NAVD 88): 137.080 US ft. 
CONVERGENCE ANGLE: 00°1 2'45.14" 
COMBINED SCALE FACTOR: 0.99996244 

LONGITUDE: 76'39'40.91 185" (W) 
ELLIPSOID HT: 29.85 US ft. 9.098 m 

27'03'36.7" 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-559 
NGS PID: DJ9000 

DATE ESTABLISHED: MAY 2003 

7' - 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-559 
NGS PID: DJ9000 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

1 National Geodetic Survey, Retrieval Date = JUNE 24, 2008 
DJg00l-J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DJ9000 DESIGPIATIOPI - 559 
DJ9000 PID - DJ9000 
DJ9000 STATE/COUNTY- MD/M*JNE ARU'bIDEL 
DJ9000 USGS QUAD - RELAY (1974) 
DJ9000 
DJ9000 *CURRENT SURVEY CONTROL 
DJ3000 
DJ9000* NAD 83(1986)- 39 10 46. [Nl 076 39 40. (w) SCALED 
DJ9000X NATJD 88 - 41.782 [meters) 137 -08 [feet) ADJUSTED 
DJ9000 
DJ9000 GEOID HEIGHT- -32.69 [meters) GEOID03 
DJ9000 DYNAMIC HT - 41.760 (meters) 137.01 (feet) COMP 
DJ9000 MODELED GRAV- 980,093.5 (mgal) NAVD 88 
DJ9000 
DJ9000 VERT ORDER - FIRST CLASS I1 
DJ9000 
DJ9000. The horizontal coordinates were scaled from a topographic map and have 
DJ9000.an estimated accuracy of +/- 6 seconds. 
D J9000 
DJ9000. The orthometric height was determined by differential leveling 
DJ9000.and adjusted in June 2008. 
DJ9000.Mo vertical observational check was made to the station. 
DrT9000 
DJ9000.The geoid height was determined by GEOID03. 
DJ9000 
DJ9000.The dynamic height is computed by dividing the NAVD 88 
DJ9000.geopotential number by the normal gravity value computed on the 
DJ9000.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DJ9000-degree3 latitude (g = 980.6199 gals.) . 
DJ9000 
DJ9000,The modeled gravity was interpolated from observed gravity values. 
DJ9000 
DJ9000; North East Units Estimated Accuracy 
DJ9000; SPC MD - 167,980. 429,280. MT (+/- 180 meters Scaled) 
DJ9000 
DJ9000 SUPERSEDED SURVEY CONTROL 
DJ9000 
DJ9000.No superseded survey control is available for this station. 
DJ9000 
DJ9000_U,S. NATIONAL GRID SPATIAL ADDRESS : 18SUJ565380 (MAD 83 ) 
DJ9000-MARKER: F = FLANGE-ENCASED ROD 
DJ9000-SETTING: 49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+) 
DJ9000-STARPING: 559 2003 
DJ9000 PROJECTION: FLUSH 
D J ~ ~ O ~ ~ M A G N E T I C :  I = MARKER IS A STEEL ROD 
DJ9000-STABILITY: B = PROBABLY HOLD POSITION/ELEVATIOPI WELL 
DJ9000-SATELLITE: THE SITE LOCATIOPI WAS REPORTED AS SUITABLE FOR 
DJ9000+SATELLITE: SATELLITE OBSERVATIOFzIS - November 01, 2007 
DJ9000 
DJ9000 HISTORY - Date Condition Report By 
DJ9000 HISTORY - 2 003 05 RONURENTED WHBCXI'I 
DJ9000 HISTORY - 20071101 GOOD JARICE 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-559 
NGS PID: DJ9000 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

D J 9 0 0 0  
D J 9 0 0 0  S T A T I O N  DESCR.IPTIOP.1 
D J 9 0 0 0  
Q J 9 0 0 0 ' D E S C R I B E D  BY J A R I C E  IMC 2 0 0 7  (MRA) 
D J 9 0 0 0 ' T H E  MARK IS  LOCATED ABOUT 4 . 0  M I  ( 6 . 5  KM) SOUTHEAST OF RELAY, 3 . 6  M I  
D J 9 0 0 0 '  ( 5 . 8  KM) SOUTHEAST OF ELKRIDGE AND 3 . 5  MI ( 5 . 6  KM) EAST-SOUTHEAST OF 
D J 9 0 0 0 1 H A N O V E R  AT THE BALTIMORE WASHINGTON INTERNATIONAL A I R P O R T .  CONTACT 
D J 9 0 0 0 ' A I R P O R T  OPERATIONS AT 4 1 0 - 8 5 9 - 7 0 1 8  FOR ACCESS T O  THE MARK. 
D J 9 0 0 0  ' 
DJSOOO1 I T  I S  I N  THE NORTHEAST END OF A GRASS ISLAND BETWEEN RUNWAY 4 / 2 2  MID 
Q J 9 0 0 U 1  TAXIWAY ' A '  , 1 7 8 . 6  F T  ( 5 4 . 4  M) NORTHWEST OF THE CENTERLINE OF RUNWAY 
D J 9 0 0 0 ' 4 t 2 2 ,  6 7 . 5  F T  ( 2 0 . 6  M) NORTH O F  ATJ ELECTRICAL MANHOLE, 6 1 . 4  F T  ( 1 5 . 7  
Q J 9 0 0 0 ' M )  SOUTHWEST OF A RECTANGULAR ELECTRICAL HMJD EOX, 47.5 F T  ( 1 4 . 5  M] 
D J 9 0 0 0 ' N O R T H E A S T  OF A DRAINAGE I N L E T  AND 3 8 . 2  F T  ( 1 1 . 6  M) NORTH-NORTHWEST OF 
D J 9 0 0 0 '  AN UNMARKED MANHOLE. 
Q J9000 ' 
D J 9 0 0 0 ' N O T E - - A C C E S S  TO THE DATUM P O I N T  IS THROUGH A 5 - I N C H  ( 1 3  CM] LOGO CAP.  

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

* 
SEE ATTACHED NGS DATASHEETS 

551 682.947 US ft. 168153.299 m 
1408572.654 US ft. 429333.804 m 

* ORTHOMETRIC HEIGHT (NAVD 88): 137.031 US ft. 
CONVERGENCE ANGLE: 00'1 2'47.1 0" 
COMBINED SCALE FACTOR: 0.99996256 

LONGITUDE: 76'39'37.78596'' (W) 
ELLIPSOID HT: 29.78 US ft. 9.078 m 

DISTANCE (m) 

323'4724.7 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-560 IDATE ESTABLISHED: MAY 2003 
NGS PID: DJ8999 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-560 
NGS PID: DJ8999 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

1 National Geodetic Survey, Retrieval Date = JUNE 24, 2008 
DJ8999 R * * R h R h R * R * R * * * R h X X R X X * * X d * * * * X X X d R * ~ t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

DJ8999 DESIGPIATION - 560 
DJ8999 PID - DJ8999 
DJ8999 STATE/COUNT71- MD/ANNE ARUbIDEL 
DJ8999 USGS QUAD - RELAY (1974) 
DJ8939 
DJ8999 "CURRENT SURVEY CONTROL 
DJ8999 
DJ8999" MAD 83 (1986) - 39 10 51. [N] 076 39 37. I w) SCALED 
DJ8999* NAVD 88 - 41.767 [meters] 137,03 [feet] ADJUSTED 
DJ8999 
DJ8993 GEOID HEIGHT- -32 -69 [meters) GEOID03 
DJ8999 DYNAMIC HT - 41.745 [meters) 136.96 (feet] COMP 
DJ8999 MODELED GRAV- 980,093.7 [mgal) NAVD 88 
DJ8999 
DJ8939 VERT ORDER - FIRST CLASS I1 
DJ8999 
DJ8999.The horizontal coordinates were scaled from a topoyraphic map and have 
DJ8999.an estimated accuracy of +/- 6 seconds. 
DJ8999 
DJ8999.The orthometric height was determined by differential leveling 
DJ8999.and adjusted in June 2008. 
DJ8999.No vertical observational check was made to the station, 
DJ8999 
DJ8999. The geoid height was determined by GEOID03. 
DJ8999 
DJ8999.The dynsmic height is computed by dividing the NIlVD 88 
DJ8999.geopotential number by the normal gravity value computed on the 
DJ8999.Geodetic Reference System of 1980 [GRS 801 ellipsoid at 45 
DJ8999.degrees latitude [g = 980.6199 gals,]. 
DJ8999 
DJ8999.Th.e modeled gravity was interpolated from observed gravity values. 
DJ8999 
DJ8999; North East Units Estimated Accuracy 
DJ8999;SPC MD - 168,140. 429,350. MT [+/- 180 meters Scaled] 
DJ8999 
DJ8999 SUPERSEDED SURVEY CONTROL 
DJ8999 
DJ8999.No superseded survey control is available for this station. 
DJ8999 
DJ8399-U. S. NATIONAL GRID SPATIAL ADDRESS: 18SUJ565381 [NAD 83) 
DJ8399 MARKER: F = FLJJIGE-ENCASED ROD 
DJS~~~-SETTING: - 49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+] 
DJ8999-STAMPING: 560 2003 
DJ8999-PROJECTION: FLUSH 
DJ8999 NAGDIETIC: I = MARKER IS A STEEL ROD 
D J ~ ~ ~ ~ I S T A B I L I T Y :  B = PROBABLY HOLD POSITIOBI~ELEVATIO~I WELL 
DJ8999 - SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DJ8999+SATELLITE: SATELLITE OBSERVATIONS - November 27, 2007 
DJ8999 
DJ8999 HISTORY - Date Condition Report By 
DJ8999 HISTORY - 200305 MONUMENTED WHBCXM 
DJ8999 HISTORY - 20071127 GOOD JAR ICE^ 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-560 
NGS PID: DJ8999 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

D J 8 9 9 9  
D J 8 9 9 9  S T A T I O N  D E S C R I P T I O N  
D J 8 9 9 9  
D J 8 9 9 9 ' D E S C R I B E D  BY J A R I C E  I N C  2 0 0 7  (MRA) 
D J 8 9 9 9 ' T H E  MARK IS  LOCATED ABOUT 4 - 0  M I  ( 6 . 4  KII) SOUTHEAST O F  RELAY, 3 . 6  M I  
D J 8 9 9 9 '  (5.8 KM) SOUTHEAST OF ELKRIDGE AND 3 .5  M I  ( 5  - 6  KM) EAST-SOUTHEAST OF 
D J 8 9 9 9 ' H A N O V E R  A T  BALTIMORE WASHINGTON INTERNATIONAL A I R P O R T .  CONTACT 
D J 8 9 9 9 ' A I R P O R T  O P E R A T I O N S  AT 410-859-7018 FOR ACCESS T O  THE MARK. 
D J8999 ' 
D J 8 9 9 9 ' I T  IS  I N  THE SOUTHEAST END O F  A GRASS ISLAND BETWEEN TWO TAXIWAYS, 
D J 8 9 9 9 '  103.1  F T  ( 3 1 . 4  H) NORTH-NORTHWEST O F  A U T I L I T Y  HUIHOLE,  9 2 . 5  F T  ( 2 8 . 2  
D J 8 9 9 9 '  M] SOUTH-SOUTHEAST O F  A S I G N ,  6 7 . 3  F T  ( 2 0 . 5  M) SOUTH O F  A DRAINAGE 
D J 8 9 9 9 ' I N L E T ,  59.0  F T  ( 1 8 . 0  M) NORTHEAST O F  THE NORTHEAST EDGE O F  TAXIWAY ' A '  
D J 8 9 9 9 ' A I % I D  3 7 . 2  F T  ( 1 1 . 3  M) NORTH O F  A S I G N .  
D J 8 9 9 9 '  
D J 8 9 9 9 ' N O T E - - A C C E S S  T O  THE DATUM P O I N T  IS THROUGH A 5 - I N C H  ( 1 3  CM) LOGO C A P .  

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

SEE ATTACHED NGS DATASHEETS 

552359.494 US ft. 168359.51 1 m 
1408073.444 US ft. 4291 81.644 m 

* ORTHOMETRIC HEIGHT (NAVD 88): 140.584 US ft. 
CONVERGENCE ANGLE: 00°1 2'43.14 
COMBINED SCALE FACTOR: 0.99996257 

LONGITUDE: 76'39'44.09397'' (W) 
ELLIPSOID HT: 33.36 US ft. 10.168 m 

DISTANCE (m) 

327'1 9'25.6' 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-561 
NGS PID: DJ8998 

DATE ESTABLISHED: MAY 2003 

' ,  

-7 

1 ! 

i 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-561 
NGS PID: DJ8998 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

1 National Geodetic Survey, Retrieval Date = JUIIE 24, 2008 
DJ8998 X X * * X X * * X * * * * X * X X * X * d * d * k * * t h d * R * b t X X X X b * * * R * * * ~ * ~ * * * * ~ * ~ * * * ~ * * * * ~ ~ ~ ~ X ~  

DJ8998 DESIGNATION - 561 
DJ8998 PID - DJ8998 
DJ8998 STATE/COUNTY- MD/fillIE ARUNDEL 
DJ8998 USGS QUAD - RELAY [1974) 
DJ8998 
D58998 *CURRENT SURVEY CONTROL 
DJ8998 
DJ899SX NBD 83[1986)- 39 10 58. [N) 076 39 44 (W) SCALED 
DJ8998* NAVD 88 - 42.850 [meters) 140.58 (f ert) ADJUSTED 
DJ8998 
DJ8998 GEOID HEIGHT- -32.68 [meters) GEOID03 
DJ8998 DTNAMIC HT - 42.827 [meters) 140 51 [feet) COMP 
DJ8998 MODELED GRhV- 980,094.1 (mgal) NAVD 88 
DJ8998 
DJ8998 VERT ORDER - FIRST CLASS I1 
DJ8998 
DJ8998.The horizontal coordinates were scaled from a topographic map and have 
DJ8998.an estimated accuracy of +/- 6 seconds. 
DJ8998 
DJ8998.The orthometric height was determined by differential leveling 
DJ8998.and adjusted in June 2008. 
DJ8998.No vertical observational check was made to the station. 
DJ8998 
DJ8998.The geoid height was determined by GEOID03. 
DJ8998 
DJ8998.The dynamic height is computed by dividing the NAVD 88 
DJ8998.geopotential number by the normal gravity value computed on the 
DJ8998.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DJ8998.degrees latitude [g = 980.6199 gals. ] . 
DJ8998 
DJ8998.The modeled gravity was interpolated from observed gravity values. 
DJ8998 
DJ8998; North East Units Estimated Accuracy 
DJ8998; SPC MD - 168,350. 429,180. MT [+/- 180 meters Scaled) 
DJ8998 
DJ8998 SUPERSEDED SURVEY CONTROL 
DJ8998 
DJ8998.No- superseded sub-vey control is available for this station. 
DJ8998 
DJ8998-U.S. NATIONAL GRID SPATIAL ADDRESS: 18SUJ564383[NAD 83) 
DJ8998 MARKER: F = FLANGE-ENCASED ROD 
D J ~ ~ ~ ~ ~ S E T T I M G :  49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT .+I 
DJ8998-STAMPING: 561 2003 
DJ8998 PROJECTION: FLUSH 
D J ~ ~ ~ ~ ~ H A G N E T I C :  I = MARKER IS A STEEL ROD 
DJ8998-STAB ILITY: B = PROBABLY HOLD PO5 ITION/ ELEVATION WELL 
DJ899S SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
D J ~ ~ ~ ~ T S A T E L L I T E  : SATELLITE OBSERVATIONS - November 07, 2007 
DJ8998 
DJ8998 HISTORY - Date Condition Report By 
DJ8998 HISTORY - 2 003 05 MONUMENTED WHBCXM 
DJ8998 HISTORY - 20071107 GOOD JlRICE 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-561 
NGS PID: DJ8998 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

DJ8998 
DJ8998 STATION DESCRIPTION 
DJ8998 
DJ8998'DESCRIBED BY J A RICE INC 2007 (MRA) 
DJ8998'THE MARK IS LOCATED ABOUT 3.8 MI (6.1 KM) SOUTHEAST OF RELAY, 3.4 MI 
DJ8998' (5.5 KIT] SOUTHEAST OF ELKRIDGE UID 3.4 MI (5.4 KM) EAST-SOUTHEAST OF 
D J8998 ' H.QsIOVER AT BALTIMORE WASHINGTON INTERNATIONAL AIRPORT. CONTACT 
DJ8998'AIRPORT OPERATIOHS AT 410-859-7018 FOR ACCESS TO THE MARK. 
DJ8998 ' 
DJ8998'IT IS IN A GRASS ISLAND BETWEEN TWO TAXIWAYS AT THE WEST EDGE OF A 
DJ8998'DITCH, 217 -0 FT (66.1 M) SOUTH-SOUTHEAST OF A SIGN, 139.5 FT (42.5 H) 
DJ8998' WEST-SOUTHWEST OF THE WEST-SOUTHWEST EDGE OF TAXIWAY ' S' , 64.0 FT 
DJ8998' (19.5 M) SOUTH-SOUTHEAST OF THE CENTERLINE OF RIPRAP, 59.6 FT (18 - 2  M) 
DJ8998'EAST-NORTHEAST OF THE EAST-NORTHEAST EDGE OF TAXIWAY 'A' AND 53.4 FT 
DJ8998' (16.3 M) WEST-SOUTHWEST OF THE WEST-SOUTHWEST CENTER OF A DRAINAGE 
DJ8998' DITCH. 
DJ8998' 
DJ8998'NOTE--ACCESS TO THE DATUM POINT IS THROUGH A 5-INCH (13 CM) LOGO CAP. 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND, 



DRIVEN TO REFUSAL ROD MONUMENT 
WITH BERSTEN TOP SECURITY SLEEVE & LID 

* 
SEE ATTACHED NGS DATASHEETS 

55281 7.806 US ft. 168499.204 m 
1406723.852 US ft. 428770.288 m 

ORTHOMETRIC HEIGHT (NAVD 88): 153.920 US ft. 
CONVERGENCE ANGLE: 00°1 2'32.40" 
COMBINED SCALE FACTOR: 0.99996204 

LONGITUDE: 76"40'01.21248" (W) 
ELLIPSOID HT: 46.74 US ft. 14.246 m 

DISTANCE (m) 

NOT 10 SCALE 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-562 
NGS PID: DJ8997 

DATE ESTABLISHED: MAY 2003 

I 

. I 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-562 
NGS PID: DJ8997 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

1 National Geodetic Survey, Retrieval Date = JUNE 24, 2008 
DJ8997 * * R * * * * * * * * * * X X X X X X X X X d * R * * X d X X ; t X X d X X * R X * * * * * % * * * ~ * ~ ~ * * ~ * % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

DJ8997 DESIGNATION - 562 
DJ8997 PID - DJ8997 
DJ8997 STATE/COUbITY- MD/UDIE ARUNDEL 
DJ8997 USGS QUAD - RELAY (1374) 
DJ8997 
DJ8997 *CURRENT SURVEY CONTROL 
DJ8997 
DJ8997* MAD 83(1986)- 39 11 02. [N) 076 40 01. (w) SCALED 
DJ8997* NhVD 88 - 46.915 [meters] 153.92 (feet) ADJUSTED 
DJ8997 
DJ8997 GEOID HEIGHT- -32.67 (meters) GEOID03 
DJ8997 DYNAMIC HT - 46.890 (meters) 153.84 (feet) COKP 
DJ8997 MODELED GRAV- 980,094.6 (mgal) NAVD 88 
DJ8997 
DJ8997 VERT ORDER - FIRST CLASS I1 
DJ8997 
DJ8997.The horizontal coordinates were scaled from a topographic map and have 
DJ8997.an estimated accuracy of +/- 6 seconds. 
DJ8997 
DJ8997.The orthometric height was determined by differential leveling 
DJ8397,and adjusted in June 2008. 
DJ8997.No vertical observational check was made to the station. 
DJ8997 
DJ8997.The geoid height was determined by GEOID03. 
DJ8997 
DJ8997.The dynamic height is computed by dlviding the NAVD 88 
DJ8997,geopotential number by the normal gravity value computed on the 
DJ8997.Geodetic Reference System of 1980 [GRS 80) ellipsoid at 45 
DJ8997 .degrees latitude (g = 980.6199 gals,) . 
DJ8997 
DJ8997.The modeled gravity was interpolated from observed gravity values. 
DJ8997 
DJ8997; North East Units Estimated Accuracy 
DJ8997;SPC MD - 168,470. 428,780. MT [+/- 180 meters Scaled] 
DJ8997 
DJ8397 SUPERSEDED SURVEY CONTROL 
DJ8397 
DJ8997.No superseded survey control is available for this station. 
DJ8997 
DJ8997-U. S. NATIONAL GRID SPATIAL ADDRESS : 18SUJ560385 (MAD 83 ) 
DJ8997 MARKER: F = FLANGE-ENCASED ROD 
D J ~ ~ ~ ~ ~ S E T T I M G :  49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+) 
DJ8997-STAMPING: 562 2003 
DJ8997-PROJECTION: FLUSH 
DJ8997-MAGNETIC: I = MARKER IS A STEEL ROD 
DJ8997 STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL 
~~8997-SATELLITE: - THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DJ8997+SATELLITE: SATELLITE OBSERVATIONS - November 07, 2007 
DJ8997 
DJ8397 HISTORY - Date Condition Report By 
DJ8997 HISTORY - 200305 MONUMENTED WHBCXM 
DJ8997 HISTORY - 20071107 GOOD JARICE/ 

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



BWI THURGOOD MARSHALL AIRPORT-SECONDARY SURVEY CONTROL DATA 
NAME OF STATION: MON-562 
NGS PID: DJ8997 

DATE ESTABLISHED: MAY 2003 
READJUSTED JUNE 2008 

D J 8 9 9 7  
D J 8 9 9 7  STATIOFJ D E S C R I P T I O N  
D J 8 9 9 7  
D J 8 9 9 7 ' D E S C R I B E D  BY J A R I C E  INC 2 0 0 7  (MRA) 
D J 8 9 9 7 ' T H E  MARK I S  LOCATED ABOUT 3 . 6  MI ( 5 . 8  KM) SOUTH-SOUTHEAST OF RELhY,  
D J 8 9 9 7 ' 3 . 2  M I  ( 5 . 1  KR) SOUTHEAST OF ELKRIDGE U I D  3 . 1  M I  ( 5 . 0  KK) E A S T  OF 
D J 8 9 9 7 '  HMIOVER AT BALTIMORE WhSHINGTOFI INTERNATIONAL AIRPORT.  CONTACT 
D J 8 9 9 7 ' A I R P O R T  OPERATIONS AT 410-859-7018 FOR ACCESS T O  THE MARK. 
D J 8 9 9 7 '  
D J 8 9 9 7 '  I T  IS  1 1 2 . 5  F T  ( 3 4 . 3  M) NORTH OF THE NORTH CORNER OF THE GUARD SHACK 
D J 8 9 9 7 '  (CHECK P O I N T  J U L I E T ) ,  107.0 F T  ( 3 2 . 6  M) NORTHWEST OF A CHAIN L I N K  
D J 8 9 9 7 '  FENCE,  9 3 . 8  F T  ( 2 8 . 6  K)  NORTH-NORTHWEST OF BN E L E C T R I C h L  TRhNSFORRER 
D J 8 9 9 7 ' N U M B E R E D  8 6 - 0 3 5  3 0  0 2 1  A, 37.5 F T  ( 1 1 . 4  M) NORTHEAST OF THE CENTERLINE 
D J 8 9 9 7 '  OF A S E R V I C E  ROAD, 3 6 . 4  F T  ( 1 1 .  1 M) WEST OF THE NORTHEAST END OF A 
DJ8997 'CODICRETE DRBINAGE P I P E  AND ABOUT LEVEL WITH THE S E R V I C E  ROAD. 
D J 8 9 9 7 '  
D J 8 9 9 7 ' N O T E - - A C C E S S  T O  THE DATUR P O I N T  IS  THROUGH A 5 - INCH ( 1 3  CM) LOGO C A P ,  

SURVEYED BY: JMT ENGINEERING SPARKS, MARYLAND 



ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

ELLIPSOID HT: 29 US ft. 8.9 m 

RUNWAY 15R-33L 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

OFFSET 10' RIGHT 
RUNWAY 15R 

225' FROM END OF 
RUNWAY PAVING 

FOR NAVGATION PURPOSES ONLY 
NORTHING 553348.7 US ft.+/- 



ORTHOMETRIC HEIGHT (NAVD 88): 

RUNWAY 15R-33L 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

OFFSET 1 0' RIGHT 
RUNWAY 15R 

k270' FROM END OF 
RUNWAY PAVING 

FOR NAVGATION PURPOSES ONLY 
NORTHING 553547.0 US ft.+l- 



CENTERLINE 
RUNWAY 33L 

k50' FROM END OF 
RUNWAY PAVING 

BWI THURGOOD MARSHALL AIRPORT-RUNWAY CENTERLINE MONUMENTS 
NAME OF STATION: MAA-I 02 
NGS PID: 

DATE ESTABLISHED: OCTOBER 2007 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 
EASTING (X): 
ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39" 09' 50.1 7" (N) 
LONGITUDE: 76" 39' 43.67" (W) 
ELLIPSOID HT: 21 US ft. 6.4 m 

AVAILABLE CONVENTIONAL BACKSIGHT POlNTS (COMPUTED DATA): 
POINT GEODETIC AZIMUTH DISTANCE (US FT.) DISTANCE (m) 

MAA-103 200 61 .O 

RUNWAY 15R-33L 
STATION DESCRIPTION: 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

FOR NAVGATION PURPOSES ONLY 
NORTHING 545468.4 US ft.+l- 



CONVERGENCE ANGLE: 

39" 09' 48.56" (N) 
76" 39' 42.19" (W) 

RUNWAY 15R-33L 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

CENTERLINE 
RUNWAY 33L 

+2501 FROM END OF 
RUNWAY PAVING 

FOR NAVGATION PURPOSES ONLY 
NORTHING 545306.6 US ft.+/- 

JSURVEY ED BY: JMT ENGINEERING SPARKS, MARYLAND1 



CONVERGENCE ANGLE: 

39" 10' 21.26" (N) 

RUNWAY 10-28 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

URPOSES ONLY 

OFFSET 10' RIGHT 
RUNWAY 28 

+16' FROM END OF 
RUNWAY PAVING 



ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 

RUNWAY 10-28 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

FOR NAVGATION PURPOSES ONLY 
NORTHING 548601.8 US ft.+/- 

OFFSET 10' RIGHT 
RUNWAY 28 

k366' FROM END OF 
RUNWAY PAVING 



BWI THURGOOD MARSHALL AIRPORT-RUNWAY CENTERLINE MONUMENTS 
NAME OF STATION: MAA-106 
NGS PID: 

DATE ESTABLISHED: OCTOBER 2007 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 
EASTlNG (X): 
ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39" 10' 29.71" (N) 
LONGITUDE: 76" 41 ' 27.98" (W) 
ELLIPSOID HT: 29 US ft. 8.9 m 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (COMPUTED DATA): 
POINT GEODETIC AZIMUTH DISTANCE (US FT.1 DISTANCE (rn) 

MAA-107 250 76.2 

RUNWAY 10-28 
STATION DESCRIPTION: 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

FOR NAVGATION PURPOSES ONLY 
NORTHING 549440.1 US ft.+/- 

OFFSET 32' LEFT 
RUNWAY 10 

+23' FROM END OF 
RUNWAY PAVING 



BWI THURGOOD MARSHALL AIRPORT-RUNWAY CENTERLINE MONUMENTS 
NAME OF STATION: MAA-107 
NGS PID: 

DATE ESTABLISHED: OCTOBER 2007 

MARYLAND STATE PLANE COORDINATES (NAD 83): 
NORTHING (Y): 
EASTING (X): 
ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

GEOGRAPHIC COORDINATES (NAD 83): 
LATITUDE: 39" 10' 29.89" (N) 
LONGITUDE: 76" 41 ' 31 .I 5" (W) 
ELLIPSOID HT: 25 US ft. 7.7 rn 

AVAILABLE CONVENTIONAL BACKSIGHT POINTS (COMPUTED DATA): 
POINT GEODETIC AZIMUTH DISTANCE (US FT.1 DISTANCE (m) 

MAA- 1 06 250 76.2 

RUNWAY 10-28 
STATION DESCRIPTION: 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

FOR NAVGATION PURPOSES ONLY 
NORTHING 549457.5 US ft.+l- 

OFFSET 32'LEFT 
RUNWAY 10 

+273' FROM END OF 
RUNWAY PAVING 



CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

ELLIPSOID HT: 38 US ft. 11.6 m 

RUNWAY 4-22 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

FOR NAVGATION PURPOSES ONL 
NORTHING 546500.3 US ft.+/- 
EASTING 1405489.7 US ft.+l- 

CENTERLINE 
RUNWAY 4 

k36' FROM END OF 
RUNWAY PAVING 



ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

LONGITUDE: 76" 40' 18.74" (W) 
ELLIPSOID HT: 37 US ft. 11.2 m 

RUNWAY 4-22 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

CENTERLINE 
RUNWAY 4 

+261' FROM END OF 
RUNWAY PAVING 

FOR NAVGATION PURPOSES ONLY 
NORTHING 54631 1.7 US ft.+/- 



ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

ELLIPSOID HT: 5 US ft. 1.7 m 

RUNWAY 15L-33R 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

CENTERLINE 
RUNWAY 33R 

+30' FROM END OF 
RUNWAY PAVING 

FOR NAVGATION PURPOSES ONLY 
NORTHING 549931.3 US ft.+/- 



CONVERGENCE ANGLE: 

39" 10' 32.1 8" (N) 

RUNWAY 15L-33R 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

CENTERLINE 
RUNWAY 33R 

+280' FROM END OF 
RUNWAY PAVING 

FOR NAVGATION PURPOSES ONLY 
NORTHING 549729.0 US ft.+/- 



ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 

RUNWAY 15L-33R 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

FOR NAVGATION PURPOSES ONLY 
NORTHING 554029.3 US ft.+/- 

CENTERLINE 
RUNWAY 15L 

+32' FROM END OF 
RUNWAY PAVING 



ORTHOMETRIC HEIGHT (NAVD 88): 
CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

76" 39' 50.76" (W) 
ELLIPSOID HT: 28 US ft. 8.6 m 

RUNWAY 15L-33R 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

CENTERLINE 
RUNWAY 15L 

. 

+272' FROM END OF 
RUNWAY PAVING 

FOR NAVGATION PURPOSES ONLY 
NORTHING 554223.4 US ft.+/- 



CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

ELLIPSOID HT: 25 US ft. 7.7 rn 

RUNWAY 4-22 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

CENTERLINE 
RUNWAY 22 

k244' FROM END OF 
THRESHOLD 

FOR NAVGATION PURPOSES ONLY 
NORTHING 551767.9 US ft.+l- 



CONVERGENCE ANGLE: 
COMBINED SCALE FACTOR: 

ELLIPSOID HT: 

RUNWAY 4-22 

*** SHALL NOT BE OCCUPIED FOR SURVEY CONTROL. 
THIS POINT IS INTENDED FOR RECOVERY OF THE 

RUNWAY CENTERLINE ONLY *** 

CENTERLINE 
RUNWAY 22 

+1074' FROM END OF 
THRESHOLD 

FOR NAVGATION PURPOSES ONLY 
NORTHING 552463.8 US ft.+l- 
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STAINLESS STEEL TOILET ENCLOSURES 

THE CURINTHfAN METPAR TYPE: FP-500 Overhead Braced 

MATERlrtLS: Stair~less Steel Type 3M 

............. TWXGKNESS: Doors 22 Gauge? Finished to I"  (25.4mm) 

Panels ............. 20 Gauge, Finisf~ed to 1" (25.4mm) 

Pilasters .......... 20 Gauge, Finishcd to 1 "/9? ((3 1.751nm) 

C;ONSTRUC'L'ION : 

Doors: 
Finished to 1" (25.4) thick, constructed of two sheets oF22-gauge, type 304 stainless steel forrllcd and cemented under press 
honeycoitnb core. Door face sheets we welded at intervals srowd the entire perinieter. All edges to be finished with a 20-gi 
stainless steel interbcking moldixig. Comes art: linisl~ed with pre-hned stinlcss steel (type 304) reinfo~cemnents. Doors s 
internal steel reinforcements to secure hardware itans. 

Panels: ................ 
Finished to 1" (25.4) thick, constructed of 2 sheets of 20-gauge type 304 stainless stool, fonned and cetnel~ted under prcssun 
hor~eycomb core. Ail partition edges me finished with a 20-gauge stainless steel interlocking molding. Conxes will be h i s f  
pre-fonned stai~ifess stsd (type 304) reinforcements. 

Ptlast~xs: 
hished to 1 !4" (3 1.75) thick, comstructed af two sllecfs of2(f-gatlge, type 304 $tainleas steel, fonned and assembled with R 
kat~eycomb core. Rce sheets arc dectricnlly welded at intervals around the entire perimeter. All pilasters will have a 3" (7$ 
#4 5tiish stainless steel plinfl~ (18-8 type 304) and have straight, flat sides profile with ro~~nded edges to match thc pilater pr 
Pihsters will ltave Iw~ling bolts tiucdded to the pilaster support bracket Fluor mout~tit~g will bs wit11 #I 2 x 2%" (63.5) sere 
shields. Beadrail is a~lodized aluminum .050" (1 27) wall thickness with anti-@$ profile. The heskdrail is set into a I6ga. chi 
rcinforcerner~t wltich occupies the full width of the pilaster and is electrically welded in place for inirxirnrrm s~ength. 

F1'Z"I'INGS: 
Wall finillgs are die cast cl~xome plated. 

XURDWARE: 
Fwh compxttnent will be colnplcte with all hardwwe, door hinges, latch: stop and keeper, coat hook, as well as ail ncrccssdr 
and fastenings for a contplet~ installa&ion. Hinges and door strikes are fastened by menns oftari~pm- proof l'orx-Pin &ad t 

bolts, wljich are pt~lished chrome plated. All other scre\t1s to be tamper-proofTon-PinHesd chrome plated. h ) r s  arc to he 
concealeds '!st(iy-set", h'ully ad.justahle, non-rising door mechanism.'llpwr hhige pin shall be 3 8 "  (9.525) iliatneter steel. All 
will have mp-iuound flungcs with a aninitnum of S/8"(15.875) u~ap onto pik~ster. All doors will ftase a concmled ADA a1 
slide latch with exter~lal "in-zr,l?e" irtdicatoc 

FINISH: 
All stainless steel miteritd will t~ave a W stitin finish. 

MICEAEL BAKER .JR INC. 

801 Cromwdl Park hive  

PROIECTTITLE PROJECT NO. 

RESTROOM DESIGN STANDARDS TASK 1314.20 

s m m w  
TOILET PARTITIONS AND DOOR HARDWARE-2 

SCALE NONE DAm MARCH 2005 B-2 



PROJECTTITLE PROJECT NO. I 
MICEAEL BAKER JR. INC. RESTROOM DESIGN STANDARDS 
801 Cramwell Parkhive 

TASK 1314.20 
SHEET mLE 

Suite 1 LO 

Glen Burme. MD 21061 
TOTLET PARTITIONS AND DOOR HARDWARE-3 

NONE DATE MARCH zoos B-3 



PROJECT TITLE PROJECTNO. 

MICW BAKER JR INC. RESTROOM DESIGN STANDARDS 
801 aamwell Park h i v e  

_ TASK 1314.20 
SHEET TITLE 

Sulle 110 

Glen Bumie, MD 21061 
TOILET PARTITIONS AND DOOR HARDWARE-4 

NONE DATE: MARCH 2005 B-4 
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The flanr based can?pljm@ntr; deslp with functionaE p&~a~rl-r ixe.  
This mod& is r@eotrzr~~@nded wKPt arm$ with t?@h ceiiir-igs, 

models fast and easy rrraintorra~mce , 

afhoil SC~POP~S 
These tw styles swailablg ar@ vdafi fna~n t .  Wwit~hle in baked 
enamet ar steinlesa steel, 

,- 
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GLOBAL stainless steal compontents are 
impervious to just about any substance. Even 
scratches caused by deliberate vandatism can be 
removed by buffing. The elegance of GLOBAL 
stainless steel wrnpontents complements any 
design scheme, either in new construction or for 

FAST TRACK 48 Hour Shipping --,,, ,.... . . . ,. .. .. , ..,, , ............... ...... ... . ...... .... . ..... .. .. V~ew,..S~,m.if.~c~t~.onslQraw!ng~ 
In #4 Satin Finish. Flaw AnchoredlOverhead Braced, Floor Care ., a,nd ...m .ajnte,~,~n.~.e. ('&CUC~!QR?~ 

Anchored, and Celling Hung. Call for details. 

Construction Features 

Honeycomb Core is made Welded Corners Theft - Resistant Easbnsrs 
of cellular honeycomb This type of comers of panels, Special driver installs fasteners which 
core pr~vides strong con~truction, pilasters and doors are virtually eliminates unauthorized removal 
maximum adhesion. and Prevents welded ta each other and and ensure easy insta8ation. 
detatnination. to the adjacent face 

sheets. 

Canceald Latch Bottom Door Upper Door Bracket 
Bracket is an internal part of Zhs door. A 

G ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ Q ~ ~ ~ ~  pin goes trtraugh the dobr and bracket 
provjdes safe, durable for three point bearing andDgeraPss in a 
and maintenance-free nylon hustling in upper hinge bracket 
support. attached tv the Piladel. 

No Sight LEn 

Eastern Style H 

Pilaster Mounting Alternate Pllaster Shoo Construction Aluminum Bra 
Pilaster ndjuatrnents, wilt1 %or- One-piece stLlinless steel, type304. with 
nlounted jack-Ievebing device, are ~ ~ $ " , ~ ' ~ ~ a u n t i n g  is #4 satin Rnkh trlm shoes m r e  hemmed 
usad on Embassy pilaster*. furnished on r,mperial top end bottom for rigidity and sleek Full Height St& 

and Reaal pilasaters. appearance' Steel Bracke 

MICHAEL BAKER JR INC. 

801 Cmrnwell Puk h i v e  

Glen Bumip, MD 21061 



FLOQR ANCWOREDIQaRHWD BHACEb TOILET CQMPARTPENB 
STAMLE@B STEEL - TEXTURED LENHER GRA1Eg 
---- ."**-- -- v---x--" 

I PART-1 GENERAL 
t 01 DCSWIPTfBN 

h I cxtvrnd ionlkfy3m8n &mnless stel cantpttmanl work sn~Iud1~6 the f~ollowlng 
1 FIwr an~Jwr@$:owar~ b m W  patltliot~ 

B Furrllsh at1 labar and tnal@nhlia nafxssd-ry b: Ihe 1onxpMton of wxi; In tlrts ~ectan 8.: @towzz en br ca&%act 
drawngs en8 specifed ferein 

$1 Work rs 8irs %eelran st>& mduife bid 1s wt Inruler) $0 
a Tgife lmm~mmrs 
2 Hardwe far to& m ~ < t m o s t t s  
3 Shop drawmgv end wt&g  drawt~rgs 
4 MarrufaduM~~ grrwer)Iew 

K9 Related w W ~  spclftcd ek%eMere stira!l include anflswrre-s end sn~hutctgt>ibbcktt~g k r  aftachment af 
cxtnysrtmonts 

f 02 PRODUCTS 
A Submrltal of shap uiaMc$s end defakls, im afChttec*te nplwoval 
ld A sample of trzxtutd b e e t  gram fn~sf~ slsf~llew steel and hardware $ampfos shell ba sirbmilted fog ap@ijyal to 

the a&&& u p n  equrat 
PAW2 PRODUCTS 

2 01 MrntJFACWRER 
A TatM CQmO,IrnfrrctnB tn b ?&pj$ltd by GWal Stel Pr&uc$ Corp Deer Park, Mew Yurk 11729 

2 02 MhTWlhC8 
A Doors sod mntllra shall be 1' t h~k ,  carrstuded QI t v v ~  s l ~ s l s  af 22qwgo, teSuW IW&w gram, Welchrrr- 

Iewbd qoalkty fitainlctw steel bmed and bonded vr~dar $xessuru wtth a nortitmdc &crfhaaivt. ta a full4as.c 
honeywmb eorc 

B P&sA@t$ &el\ b 1-214", canMmle~ at W rhects ot 22-gauw. te~uredleathe? gmIn finish ,hlat?les% steel, 
famed end bond& under grmure wtlh a non.loxct adbesue b a tirlCfaca honeywn* w e  

2 03 CONSTRUC llDN 
A Dacir* and paneb si>sll tx; l" tttlck Penn!6 over 40' bhal be ms?nubct& w~th fw (4) fatee stmets (2) sheets 

aaeh 614s. seamed and &$%A %Me6 WIher The &ges hail hPp male@ tpl* a 22.gsuge, sta'dass steel 
~&e~o&$w maUng Mdding mtnen shalt be wlded to owh otltrr and fa &ce ~lt&s, gm%d fimooth Lo 
form a rig@ $anre around Oha ccmpcnani 

R, P~la$iers rkilll be t.It4" thick Edges shaif b@ waled wbth 2 2 ~ u g a  f,t&Ics6 st& ifiterlacklrtg meldmy An 
In~erled ~tlrrup wMh a j%& b i f  fa IttwItrigr &nmg rmialla+@n sex2 parrnarr&r& t.ralykt a@udm& fib08 bo wnldad 
mthh BW barn at a a b  p9lasft.r Z" brs@dt$ &alr bs mupbd to the Dttrrvp beacket end floor for fulE range 
&juklmaar?X. h shott shall w w l  wcfl nnunanpl, having an mwnal r;rw tleat~anwxaflfolmkxaflg to the pilaster 

C Hmdrarl shall k provtdW to $PIC@ all cnmg&rnenlc snd bmw Mc end fM@%BndOw pilasters lo the wag Ihe 
he&%\ to -nus anodwsd aiumtrrun\ vrr% mtsrtm Bntah, ronfwtrd tu prewda antbqrip toaluros. 

2 04 t+AROWAf2C /MOTE Re%$ tcr ttte ORDER INFORMATtON COHTRnC7 for ~firx~flc hardwigre to be sa,parcstl an yovr 
ardor ) 
A ME axposed dew IrMgvuare vhdi he d 6*romtum-pIa@d ctt~cs8t Zamm and ahan be w wle6. 

t Uppet Ww hrrige ts rec%%eif en6 in%Q&cked m &.a? and ~n&d*r; a ?tyke gin wllhh MBt @lam (PE tin? dam 
L a w  dew hmge /S icrh~wd 817 doof drlZI %n&We& rniflrng b x  and pnUa nyion mm6, wblclt pravide ;he 
kenng SG:%C@ Tte mills are adju81cd to e8ltr.v Rc do@ b reel a% any wsban unW a 27Wagra  rang@ 

2 Danr h@i&ar3~ shall inchxle e cwL Cook $:$ntaor, a csap. ka@?c, flnd a w 6 a i e d  latcti wish er?re<Qmey 
awc3s 

3 Fmtaners shall bed cbrmaplnl@d stael. doar hniyeti will ho nwunt9d &h Ihaff.pracri turrrol nuts and 
marh$m  WONI IS, tm&s and handles vAlr b@ mounted w~th frPeApnuf, iull4hraad stews 

B. Walt breck~t8 sRaIl Be s%t~fed ta u?a{tr Mlh atr&onng aft@of ex@nnste@ $bl%l@ 
C P~l%%ier 4%.$ $hail be of type 3M sla&fefs $tee! lravirp a #&$ finlah 

PART4 ExECUWN 
3 Dl PREPARBTbON 

A Ex~nllne areas !a r d v 8  wet  l tar lmenfa  far cotmet height and npadng of a f i c h u r a ~ a ~  and 
~alun\b,ing%xlures that m y  8ffefaCI msWlatiun of ruPnp8tlments Rqpnri my dbcrepancim to &a ar&ltecf. 

13 78ke sorpletta anpl m m t a  messumwf~ts at wrnplete totlet mar tmen t  bealions 
C SQrf at work c~ t~ l i t de8  m.m~h?ncu dp,b 

S 02 INSAUTlOFJ 
R li$stali ~wtpstlwt* h a *%I+>. &?ra~gt~i plumb ivrd hue! m a w  8s dmn w, the shop drowkrgs and 

marata&rnfes Insiallatian httifructioars 
8 M doan wxl ppansrls LQ k mcatntecl ;tt 12' tltmrow rn fititshed flwr unl@l*as 0tlieFIvi81) *peclFIeu 
I) CImrarrrw at Mm? edps  of d w  shnli be urdfm top 10 bottom. 
E No eyidenm af cuHmg, dnlSng ertdlor patching W l  ba v i $  m i  fini&& wrk 
F Fmiftnaff aji)tfems $ R B ~  be d w &  after Irt&altatbn and be IoR f+w d &I S ~ s l f o ~ m a  

5,03 W A R M T Y  
A aobat Sf& FraBtscls @ow. ~uarsnfeen tte kxtut& b U m r  grain rrtainlw 6W mi%. ~WyrnInWnPItl~ 

weinst cutlaslon ca dismIOrat~cm %'w S ymrz fwm 8% dale of rotiglpi by Ula wsiamar fr naterlak ere founcf 
tkifecflw &ring padad fm fke raw%& ltsW &me. Ure m&enzd Mi ba mpl%ed f ree  ef chergv, No 
ts ~lawanwa M b# l w &  for any tabor or @qw(nw$9:blkq ba &a m p f ~ ~ : c M  dear~$mtast$ C O Y O M  ~ w % r  
b w*lmrtty elm Aa st& sxmsu.; are ta be frm by 12% kynr 
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FLOOR ANCHQREWOVERHEAD BRACED 
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. . . . . .  

........ 
ER PQSTPAKS ............ 

?'re prwd nur pr.autdng bLt of cIient8 alted wlconze 
Wqy op~r t r tn i ty  tyo jtcstily our repatatha far 
&$@&r $atiafactMn, Yy~rd /Lap& any qttcsikn@ 

................................... anmmifig a hhtp~durrrre application ar ruitabif2y @fa -. 
prrarticubr a~mporusnl, pd4~3e fe&d fret, to eafl. OEVICES., ..................... 

.............................. ........................ P11ASERdtCW MKS, I 

.......... ..... rQPAN@8Z17TX)M IWRB ........-.. ,,. -... 
WRCC,EalPS,mMtk W C E T S ,  EM@ RUGS, AND 

.............................. .... PIIKS,,..' ........ <.- .................................. 
PQW99 C6MS Pl&, AND G&&E W S . ,  .......................... 

....... MER ROLL PlOtQE4S AND CURT&& ROO NNQEWS. 
......................... SWEWFt9riSSAPII,ASSWEE)MSTWEKS 

....... mEETm& SCREW ARID ASSORTED FASMRS 
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3 Eanx$nuous Partitton Binges are Dur&ate - Actcf years 
d r~ndrttewr)c@-f~ee upc~atiun ta any parlifiorr sy~fetrr. 

61 Support ParNtian Doors Along Their EilZ1m Length 
Marlcar TP Hinges ntn the compkte 1e1gth d $ 4 ~  dcx1.r to 
dishikJilt6. wti-ighl evenly 

'3 Add i3igldlry aa Ceiling Hung Pateitions - Proj%$s tfk7t 
raquita tf-ds type of n w w 6 ~  pru&ura need tho added 
S U E J ~  given by the TP Hrm. 

U Eliminate Upen "Slgbt*linm" - -Continuous hinge 
surfarm$ mnxinrisri: privacy by dimitwtiw visual intnrsinn, 
mere am no opnlngs alurlg tha %rw, 

O fdaf for Damp or C%rrac;fr~s EnvXtonm~ts - 
Fa'rabn'ratd h r ? 1  bw-duty 14 gmgo 304 s&inlm 
st& or 84@3-T5 at?odiired atwnintarn. 

A&jmtaf,le Spring-Loaded Mfnges - Torx Tip Cap 
adjtists the intmial nr%banism tu cbse the &?&$br d 
Cigtmtly, or to ttw door a ~ e n  !no show v n m y .  

a b f i  or Right-Handed -All partitiart hit%@ 
h used on eithea side of tfie door. 

Contin1.8cws WI rind Bwrd typ6 kiirl(llw3 tkv0 0 ~ 1 1  etigi- 
t?m~?r! to td t t~stx~d tt~e @%r&irury ahurn and heavy 
traffi msofi~ltt?(~ wilt1 toilet ~artitbrl clam. Vsious rr?&als, 

cte,cdgxM to be furaction-s~cigc, am wmi;inlctcd f m  t~oavy gnclge 
sk&tlless stml or abn?inum. f&?ri~r ~w3tirrw~us iIir>g@s cidistrllw$@ duur 
wight and stre88 alotlg lb lmgth of the &nor, so parfitinn &xxs 
mcrsre (mudably yew aR@r year. M&iakenarlce exg)ens@ & i s ~ ~ ~ ~ i ~ t l ~ ~ i l y  
wtCicnd. 

In adtiiion to their str~?wth 8x3 d~rabilty~ TP Hinges pmdicle irn~rtnnt bme- 
fits. Witen @xpw:$iw mufti-mrt Psiog~ ~ S W I  used an ~drtiti<rt>s, $hay 
leave a gap iae door  "@t-Em", Vws sousing the occupant. Marksr's 
Ckxltirjuuus f-linga sftaroat'ww W&ve twenty-@ght b w n g  sudilc~s wt~ictlt olirr3inek 
NIB gap CK si&x$-jir~B cxnlpl@i&y, 

To com~ly ~ 7 t h  ADPI i%~uin?monl~ rnnny 'W Hinge rnm3els a$e availabb 
witB irrterlzd mrhxg rn~Mlsm3. 3% afaluetable Tom 730 Cep indud- 
ed wiih spririy-4oadeci hingar, permits the char  to swing oilher 
firlly cl~fsd;rj or to a p&@turu'r$& positi~f?. 
So t~efp pwgant w~ddfism, cerlairt mu&& incit&? a 
t a v i r t w - r  Firlisktincj Qowr Cap t l t ~  mq:- 
COiIIS &I m~*~2tir?g Iw~V<~J'@- 'F' i.iIf@% p:o- 
vide mfety and while @vitlg the 
t&let partition a dmn nppearanm;., 
For data an s13mi8c rwd&?G 
please request Data Shwt 
Serks IT' tikm, 

MICHAEL BAKER JR INC. 

801 Qomwell Park Drive 

Glen Bumie, MD 21061 



FMf-QOo-"fp Spring-Loaded 
FMM5Q0-q"P Edge Mount 

I Edge Waunt I 

ldsal for use in damp or corrosive environments, this hinge was 
designed far I -3/4* stainlcsss steal doors and frames. The addi- 
tion of aptional &rnpt;r praaf security s~icrsws make this an 
sxcellont hinge for abusive traffic, 

Standard Features 
Wterial 
Heavy-duty t4 gauge 304 starniess steJ. 

Rniabhas 
US 3RE) main .stainless steel (630). 

Pin and @a~arrel Type Hinge 
114% $lametar Haint@ss steet @n. 
Lmg-1iie spii nylon beatings. 
28 bwng surf-. 

Tam Adjldsting Ejclsw 
(uvtth Spr&-Fe&cwl Ringerj oniy} 
TaX !tp Cap. 
Internat ts%inl@eS 5fwi spring tnechttnisfm. 

*A@iug %%#$fan on door to close tightly 
far oaf-svuinging ADA campliaw. 

.Allws door Lo stay open In predetsr- 
mirrsld pasifion. 

PrkrttntEng Her&are 
.10-24 tiat hwd $k@knfess eta64 
machina $ @ e m  
No axpassd me~unting hasdwar~, 

Gepsdty 
Sup@~fts wights up to 8Q Ibs 

Bfres 
54' and 57" 

Non-@and@& 
Use thn snme hiaqa far nght of laft 
W s d  d a g t ~ .  

Optional Features 
US 32 brlght pollshed s;tatni@s stetael (6%). 
84 flmYdar wat& paint colars. 
Dusatom lengths (in lIWjh&s), 
Custom hale pattern. 
T m ~ p m a f  6murity serewe, 

%Ward RxxX * I~gwler, 1NY 14086 ?1t3-@35542W r T i  ?$we: 1-8W-M-lW * Fax: 118-8065XllS 
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I 
! 

FS-901 -TP I&" Oft:tef Spring-Loaded 
t l e t  Fs*5QJ .*l"f"P $A%'' WS@* 

- . ,  

Standard Features 
Mstertal 
HePlvy*hity 14 gauge 3Q4 stainf@ss aket 

Fgniahes 
US 320 brushed starntess fit%& (630). 

Pin and Beml  Qpfb Nnge 
I W1 diam@%et staleless steel pin. 
Lbnfî ltfe spltt nylon b@arEngs 

* 28 b a r b  surfaces, 

Ton Adjusting Sorssw 
(will1 $prtng-kd@d hhiw only) 
* Torx Ip cap. 

This hin s Is to bbe used wlfh  IF^. i -7 14" pilaster and 1" door trRsmal s t ~ h f e s s  steel spring mechanism 
'Adjust t%nsi@ign M door 10 clascp tightly 

assemba Stainless steel mntinuous toilet part~tions are excel- hi aut-suim~ne ADA ~ a ~ ~ t ~ a f ~ : ~ .  
fent far retrralit or wnstfucting a new facility* where a hiah vat- * A I I O W ~  door to stay open in pndeter- 
ume d abusk traffic can be found. mirrad gms~t~an 

Mamtlng &&wax@ 
114 20 pan haad mokne wrews 

*@over caps wnmal all matlnlitlg hardwaw 

Capactty 
Suppae8 weiggPtZ8 up to 80 ltss 

Sftse 
$mi'+ and 57" 

Nan-Hand& 
U s  the same hinge far r@?t or left 
hand& doom 

Optional Features 
84 power C Q B ~ @ ~  pant cglars 

* Custom lefigths en inches) 
Custom hake ~ R e m  
T~mper-prwf secufe scr@ws, 

Markar Products, ;Em. 
BF) W& * EAI?&~I, NY 14088 * 738 &35-410*2 * lM F M  ?.BWM-lB% F~x ,  71$@5 cS9tB 
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Fs1902..rP Rush SprinpLosrrfd 

FS402-"I" Rush 

Standard Features 
Materiel 
HBayl-Eiuty 14 gau@ 3@4 starntess st& 

Etnishes 
U8 32D Lambed stainless steel (6@0) 

Pin and B m e i  Type Hinge 
if4' dfmet@r stafnW8 steef ptn. 
Loqpttfe sp* nylon bearings 
28 &arbg surfac@s. 

Tom Adjusiiw Screw 
IwiM Wng-i.mdad hinges wily) 

* +TOM tip Wp . Intrwnal s&inl@ss sterl spring mh~snrsm. Far ilasters &nd daon that am flush with each other, this ~f)rle = ~ q ~ t t m & n  on d ~ 3 r t a  cktss ~ h t h  
is ~ ~ ~ 8 1 1 8 ~ .  ~tainles~ SLBBI W~I I~UWG toilet amtion u ~ a ~ ~ g h g  MA com#sana, 

hinges are just right for retrofit or sanstructing a new ;acility, +Atlaws d ~ r  toslay open in ipredeter- 
where a high valum of abusive traffic car, be found. 

P 
m ~ n d  @Bonn 

Wlnuntl~g Nerdwarn 
an m pan head machine screws 
@v@f Gaps mnwst all mauntlrg herdwars 

G#:slptlclty 
Supports wtglat% up to 80 fhs, 

Eifzfis 
51" end 8" 

Nan-@anad 
Us& % ~ e  eama k~a?g@ far ftgfil or le t  
hanrterf doors 

Optional Features 
84 powder mated mint miare 

= Custom lengths fh IW~WE], - Custem hote pattern, 
Tamper-pmf swnty scraws 

msrca~ Praducts, bc. 
68 W d  FfOA * l&'lrnsLs WY 14138(3 8 f'd6-WslYM r %%I Fma' fd0303RBFX f888 % biS-~$5  3g29 

MICHAEL BAKER w INC. 

SO1 OomweU Park Drive 

Swte 110 

Oleo Burme, MD 21061 

PROOIBCTTITLE PROEff  NO 

RESTROOM DESIGN STANDARDS TASK 1314.20 
SHEW TFTLE 

B-15 
TOILET PARTITIONS AND DOOR HARDWARE-15 

SCALE NONE DATE MARCH 2005 



- -- - -- 

- ----- - 
INGES HG-QOB-TP ri8" offset spring-~oaded 
t o t l e t  - -  % HG-GQe-TP lf8' Offset 

Standard Features 
Matertgl 
Mmvydi~ty 14 gauge 304 sternbss sfeel 

f.'lnrtrhs 
US %?I3 atasn stalnlsw steer (630). 

Pin and EIEirral %~bpe Hinge 
* 114" dimmeter stainless stwl pin 
ior~g-lbfe svla nylon bearings. - 28 bearing surfetces. 

Tom Acljustjng Serw 
(with 3pfng-L01sd@ tringtls mlyl 
*Tom tip cap. 

lntatnral stamies8 steel spring msct~anism 
-Adjust ten&@ ofi to lightly 
for wt-swj~cloghg ADA m$n@lance. 
Allows daar ta stay open tn preeletar- 
mned p061%fon. 

Maunting Hardirrare 
No .taxporPdeiY moarntrng harcfwarcl, 

Capacity 
Supporis werghts up b (%a Ibs 

Sfms 
$4' and 57" 

Men+)ia?nded 
Gee the same hinge far rDgM er la& 
I?spt?ded dour a. 

US 32 bright ptkahed stainless $met 

- rampt4r~prM $8~:un& ww$+ - AdjastaScrew for correctbns ol door fit 
problems tap fa 21ZW 

13roducts, Inc. 
@3 WL~& Ut%d * i&Ca~tW. FM E4W * 7t@ Xm5JlfH * F9R F w ,  I"W*CF&.lBRM * Fm 718 885 $@I8 
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).IGeQa7aTp Flush Sprf tlg-Loads& 

WG-5019"~TEa Flush 

Standard Features 

(with Springbadad Rlngoe mly) 

ldeat %or use with corrian or marble type partitions, the slim, + Internal stainless steel spn't~g mechanism 
Adlust tenetan on &om t~ cbw t~gktiy clean design provides door and pitaster edge roteaian. This ~ C X  out*wmgmg ADA~~rnpltsnce 

hfnge is also aeajustahie with ~pfional Asfjjusta craw fasteners -Allows door $6 wen predeter- 
for I@" wicfth corr~ctiotl. 

8 
mind pahi3lrsm 

Mounting Nardwarn 
Rla expos& m(YUfPttng hardware 

Cvadty 
Supports wetghts up b f3a ih 

18lze.ae 
$4" and 57'' 

%on-&&nd& 
Use the sams h r w  lor rigtlt ar isft 

.. - ~ - - - - - _ -  L #>and& doors 
s/g a 

Optional Features 
. VS 32 br+&k @I&& .*it&?* Seek 
(62% 
81 @owd@r mated perIBt Wfdrt? 
Custom bng~hs bin fnwsa. - Custom hnte pettarn 
T~mper-pmd s a y  mrnts, 
AdjustaSwew far C a P x d ~ ~ s  d door f$t 
l>roblrms up to rf2' 

r Products, Inc. 
BD W1nJ ir3:4cia Lfmw3?tor, IW ?&I% + 758-CX3 4104 e T i  Fmy t <fWhi). tf3f5Zl 4 Î % 716 hYn 
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FSI$)f OIIp  Flush Spriitq-Lsaded 
FS-5 1 OwTP Flush 

- 
Standard Features 
Mate&t 
Heavy-dtrty 14 gauge 304 starnless steel 

$) k" 
f 

t i 
J 

I"iniobs 
U6 320 brush& stalntsss &eel (6fiO) 

fXin and Barxet Type Hinge - lf4" diameter stctiniesu glee$ pm. 
* tong-Ue split nyion be8nngs. - 28 kanng sutfaces 

Torx Adjustiq $craw 
fMth Spng-Loaded I~~nyas only) 
.Tom tip cap. 
Internai stainless steel spnng mechanism This king@ was designed for datwttion facttities or areas where .mjusl tenstan on i j ~ n r  to close I , g h t ~  

vandafism is wmman. The hinge @an be m@chanicatly fmfened tor out-~wlngtng ADA compfisnca. 
or welded If3 place for optimum security. Allows dwt ta stay open in wedeter- 

mine6 pmrlian 

Rclaunflng Wsvdware 
50-24 2ftml head stamless sieel machlna 
$Cfaiv$. 

Cetmcily 
Sk8ppaf.t~ weights up to 80 ths 

Gizea 
$4" w3rl 5f" 

Men~Pfeardest 
Use the %an% hinge for r1gf7B 01 l&t 
hanilort doors 

Optional Features 
US 32 LsrQht p~tlshscf slattnt@s $fee1 (6%) 

* 84 pow@% mated paint wfors 
Cubtorn lengths (in inchas). 

a Custom ha(@ pattern. 
TaMmr-pr~f B@USrtgr W B W 8 .  

= h e  way shou%edex bolt and swms 

Prc3ducts, hc .  
88 k%~d  R:L?~ a Iat~f:a&t~*r, NY t40UB 7 I&&$ 4x34 *To$ F?ae f-atC, %8-1@88 * Fw 7 I@-or?5-<%3$ 

t 
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i 
! 

488 SERIES T"Q#LET PARTIWON 
SAFEW LXR FmFEbRE 

i 
I 

One-wcay SIaaukEer Bolt 

i 
"Tighten 1 Q-24 Machin# Smw 

i agaimt grommet, The grmme2 
a%%@mb& vsrsts designcrtd Mt,h 
~ ~ a u g h  play , agowing ah@ dmr 
tf3 bt3 lrxf.i?.d mpm~i@8t@fy I&" 
to et&ar the Batch. 

Fw n m  I&Ww mW 
m3 hPd Marker Products Inc. ~ a r ~ ~ i l ~ l  
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.%---"...----- 

STRENGTH OF COMPONENTS 
12 GAUGE STAINLESS STEEL CONTINUOUS HINGE5 

tmmwliga Pasf eneipm 
Meterial: I2~1tige 304 $&inless &el I-@@: l&24 mmfiaaa ICW 
Ten@#n: 85,MXi P.S.1. MateKferl: 2035 cald nrlled istilet 
Shear: 35,000 P.S.I. Textslan: 133,000 P.S.I. 

h a :  0.0145 itP 
JBiSr*ess AnrafJIFam 

The canter d gtravity of a &maf uniform con- 7' hlngs 16 fasterrcars 
tiWafan Is tamkt?d ha@-wy &Ween tk ttpa x 0.0145 in2 = 0.232 in2 

and bottom snd R;afF.way ism syl@ fo edge. x 83,OtM P.S.i. = 19,26@ ibs 

The f m s  acting on the hing~i are tens& and + 12 {safety factor)= 1,604 %tbs 

shear in the tap ha8 of the &om and mp-ao il fsrstenem caw shear in the brattt,m haif* The kwf Is 0,$@$3 
inckes thfck, se l;a% CTOF,$+&~R;~~ area m$isB@ x 0.0145 W ;: tS2M InX 

tmtls 8W@a$@L /is 4.8 kz ffor td 740t hing~ BR$ x 83.Wi3 P.8.1. = 21 ,M9 lbs 
63-5 fn2 for s la)-fmt Mqa. + 12 (safety fcfct:or)= ,805 ~ b s  

TmmslIm fClm#* tV lrtngs 2@ L ~ t ~ n e r s  
x Ss19146 lea = 00.20 I]n2 

7" d m  4.5 in* x =ma P.s.~. = 24,#7~ it.ls 
x 8s8000 PW.I, 3~1~t8,o~~ 18s + 12 (%at@& a&* 2 , ~ s  tti?3 
+ %i? &c~w] - 32,$% fbS 

Qgm: 11- machine screw 
B'dow 5.0 fnp- MwW&aI: 1088 wo%f rolled sieitoel 

x B3,OOQ P.9.1. $60,676 lbs Tensfon: 83,W P.9.1. 
4 12 (safety fastcpr) r~ 313672B tbs Ama: 0.02ef3 in2 

$0' door 6.5 inP 7' hinge 1l fastenem 
x &B,OOf) P,9+1. = $61,850 tbs x OX0m hE = 0.4%) ine 
+ $2 Qwf~ty k~br) = tUS,TWa lbs x 83,ZKfQ P.S.4, = 3Bi?23 Ib$ 

+ 42 isafety f@ctorf= 2677 Ik 

Si;kaWPo aml* 8' @we 18 f a m o m  
7' dme 9.0 lnP x 0.02Ejt) irF .: a.484 I@ 

x 35,000 P.S.I. = 511,126 1138 x &*OM) P.6.t. 40,289 ibts 
* 2 (seif* fadw) r 2@&25 Ibg * 14 (88f8Q facl01p 3,%9 W 

8" dmr 1Q.25 inz fC)' bl~~ je  ;tQ %&tenem 
x $sXm i*.s,~ *; ~t!il  ,m J ~ S  x 6t.0~19 inP = O,I~B inP 
+ $2 ( s a y  b*rj = 4i6,aoo I& x W,WO P.B.L = M,BM ~trs 

+ $2 {&& k t t i r ) ~  332% t b ~  
((3' dwr t3.Q inp 

x 35,a(af;t P.Bd, = 4%,4SGI Ibs 

--- 
Mm-&w watt. 

Markar Productst k ne. 88 w m m  ~ Z N C B S ~  N E W ~ R K  #m% 1*8B6.?688fli@ ~ 1 %  FMF~~TJ 6eg;l@9 
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P ~ d u &  3~t;~wh GP Home > Away-From-)fame Pf@ducts a rowel, nssw B W r ~ r  O is~n$ew . Pager Towel Dispensr 
Systetns . Ijygienk / N a - t ~ u h  Towel D~spansitrg Systems :% Cormattt<& Mrgk Capacity (PIS) Pow& D 

- " 

Product Catabg 9 MI $,,fa a ~ h i ~ ~ & ~  lab 

Paper Tuweftts  

Bath Tiss~ie -- 

Fadat Pissue WAIF Carmatic@ (Pf 3) ~ ~ e m  DeserOpticn: 
~attet Scat Gvers Ht~lfi-Capacit\~ Roll TmwI 
Wipers & Cleatarring DEspenser Our most popular, attract.jve, smoke- 
cloths capacity CarrnaPic@ VuAll@ rall towel 

Towel, TIssus & 
key-i~cking you csntrst casts with styla. Our corn? dispensing system soluttan 

Wiper ~lspensers ~rovldeis an atrfactive, h ~ g i e f l i ~  free roll tawel dispensers feature no t: 
that can as 

Paper Napklm hands-free, po&ion-control 
solution. 

helps you meet higher public health s 
Foad Sewfce Maplritt , In pallutlan prevention and cantrof yo 
~ ~ s ~ e n s e r s  costs through waste and mc?lintst?at?ce 
Saags & &ahass seif-toeking dispenser Is designed to r 
Soap L Latian pilferage whlle making towel dispensi 
Diwen~ers I Choose our VuAIIB dispenser For a EQ 

Place Ma& systern solution that Is suitable for an 

Paper Table crottt Faallares 8 Senefltsr 
Ma~r Rast-renert; 
Dispenser Parts & * Attmctfvr; Design 
KBYS Atkrtctlve smake-tinted dt~sganser? 
!@ks $I CotPlgateral washraom 

@ My Product List * Nigh Capacity 
Reduced maintenance intewalr an 

@ Catalog i l lp  Tool 
&@a 'ig t16t" @ of run-out 

Q custom ~crnt * &&on-Controf Mecfizinfsm 
.@ GGP SugSesteB 

Replacement Reduces solld waste by 25 ta 3S g 
lirnkeng the atrlaunl of product disg a Sign up far 

Business Alerts time 

#$ Resources 
Item W Pro'OEfuct. Family Pack Inner Pack 

&unt 
I H V ~ O O K  ~ygaene 6 Count 

Ca:rriar fafspensaar Dirn@t~$t@m Faper Grade ffly Core Size SCC IBPC W. Rat2 
i Sc~t%n@r CCB 
Smake 36500049705 

8Bw$tn& 

' Gross Ciaso Shlpgjng Layer Flaw M l  Flaw Pallet Hf Pallet Shipptfcg C 
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THE BARCLAY 
, .;;. 

The Barclay Series of fxbergIa%q rectptactc$ 
offers a variety of styles f ~ m  ciitstsic to 
ccantrsm~",raq that cnsnplcmm~t and 
enhance their: surrtrundings. 

* @ex 30 dtffefent colors in solid, mfte ,  
and %?nd-xrhg finishes are offer&. Rase 
Gaan-xTM and Gray Grm-xmg finish% 
also sviaifaMa we pgc  2%. 
Units can h uecd indriara and oudwm. 

t 
I * &aanlcsa comhztction with mmnldcd 
I &-mat finish ww not stain or tarnkfi 

and is scratch resiswtf 
1 * UIfca violet stabilizer is added t.Q aik mudeltr, 

i t&etard fading due to sunljght. 

i * Vinyl trim on edges pretYenb chippi4 
and damage ~hl-Ing mainhmrm. 

i * A31 modrk .with lLvo openinp are 
awit~fbXt? with a si~zgte c)pnxng as a 

i 
t custom order. 
I * @ustorn color matching and desigits 

avaltnbic. 

(3) * Clpfio~l Rle Rrlarc(ant Lrratcd 
- Cnrnpiiance wtth NFPA 

kVatialra1 I%tc ~m&xtion Agency) 
LLk &?fetg Code *XU1 

- r;T,'ts~ I Fiix, Rrtard'~fdi?rt Flame Spread 0-25 
- C f a ~  XL Fire X<etdrrfnztG Flame Spread 26-75 
Optional anchoring hh G~variabEe, 
sw page 19 for detaizjis 

e ADA Compliant. a 

- +.- 

---0 ----- 
u p %  t W k  I@ %IT &% WMa %OW$~ Pk h0 W1IW mejd Cki~rr W 

a mtwv~d ~L~~ ~w?+?z ~ ~ ~ i l a  F G Z S ~ ~ A I ~  W?$B 
K: PSkW1 IGii7l&~tl wmI sfr, UP? 
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only. 
Model 204: Deluxe wnfl mount. Spring dosing door with full lag% hinge Easy lift out galvanized 
far emptying. White or Stainless Sfed finish. 
Madel 265: T b  tFka11B1k~'d of the I d u s t ~ t f  Dc1uxe floor model fits under divider md serve 2 a;$aiI$ 
closing door with fuinlf length Mnge. Inner gulvrl~rizal liner tvitll dimpled botrttm keeps it ofYt1'~e floot 
in whlte or s t ~ i n i 6 ~ ~  sfwt. 
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Mrrst orders over $4@ include 
Chtlclaout: *FTW 6,e1.l~&w! 

"z?r-S L' - 
Hame CenvtfTtikle Santary Napkin K@c@atwfe 
%MwW> .? 
Office Mafntenanw Jaaltoxiel& Rli* $4t.?ib Save vy rn 23% 
iunchvq~m 

w w k *  e s, Cllrqrd IU S t ~ y s  apen far disposals, then doses tightly. Empties 

Bathroam SuiupptEs from the bomtn; hands never woch the urntents. Wall mocmtaMc 

d+%~"*J'&/J 
Baby Stabion 
Dtspetrsers 
Ftsmlnine Hyglmr 33&m Wnftary ?dapktn t\aeep%scte,. 
Caper eoods 
Soap & $s%p Dispensers 

Mse $74.10 Save up M loht 

Totoilet S a t  Cuuars 
m h  Igecep&ciss 

4-ff4u x 9-3f4d x I lh.  5bptpg wt. 9 Ibs 

Napkin Reeepkacfe liners 

P W  $2535 Save up to ZWO 

$$ lCr& waxed paper 1i11ei-s far Canvertrble Sanitary Napkin Recrplacfc* 
(HOSNDIE) satd separit%$?ly, Ssnbec, and alt stttndistrt ~ $ 1  un&, 
at3 l~nets per ceacton. Sbpg \I%. 12 Ibs 

Sanitary NapMn Rwcptadet PIar$Xkc U ~ e r  &me 

&Iced fram $40.78 to fi9Q.W Save up to f 1% 

floot mad& fits under stall divider, Serves W stalk wiftr tlouble 
s%ing~n$ spdng-aoshg pmh-tloo~ a0 bil-length plaw hhiggef;. 
f;alvanieed inner hers. Blastlc Unar Bags fEXCA.BX918] sold 
s@rately. Rw x Bd x It-1/2h. 

e@:ontca ua by (okons 1-817-677-7BTb ar email que~E@~~@~?a*gp~~gp~uppiy.~crrn 9 Its- 

Company Tttfortna-3 f 0r;lrvery fnPetnt8f;tw I R~tum Pgtkp I 3i$mee$taQDs 
m 
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Channel Frame Channel Frame/'SheiX Tilt Mirrors 

54$8 SEPI&S TtCT ItRRflRS Rat* 
v~~iblfrty far wpmkatr wmts R c m  m tk* 

3% $tamlw stes.1, rdn cltY& btw~ol kmt 
* &d$$ mtwr Fb 1 q~dRy, %' ~ 6 m i  @ddrs 

eta SERIES ntrror e&wwWn%w PIilUnl Mirfix extend8 
4' (Xktn] hwrrr @all ;It rais A?* t a p s  tn 1' f25rnl 
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PRODUCT INFORMATION , 
TO ORDER, PLEASE CALL: 888.733.3456 

OR FAX: 303.574.9000 
7881 South Wheeling Court, Englawood, CO 801 12 

Unit dimensions: 
Height: 20 in (508 mm) width: 35 in (889 mm) 
Depth: 4 in (102 mm) closed; 20 in (508 mm) opened 
Changing surface: 442 sq in (2873 sq mm) 
Weight: 30 Ibs (13.64 kilos) 

Unit dimensions: 
Height: 36 in (914 mm) width: 22 in (559 mm) 
Depth: 5.25 in (227 mm) closed; 35 in (889 mm) opetled 
Changtng suufaee: 420 sq in (2730 sq mm) 
Weight: 30 Ibs (13.64 kitos) 

Product features: 

r Rugged design withstands static loads up to 400 pounds (182 

a Steel-on-steel hinges with 10 gauge (3.42 mm squared) Steel 
mounting supports for durab~lity 

0 Hidden pneumatic gas spring to ensure smooth, safe open and 
close motions; closes fully after each use 

+ Child protection strap features snap-lock fastener to hold child - Sanitary bed liner dispenser holds 25 liners to promote good 

High-impact polyethylene resists odors, has no st1ai-p corners, 
and cleans easily 

+ Chemical-free sanitary liners are made from 3-ply biodegradable 

riy identifies 'family friendly restrooms 
step instructions and all mounbng hardware for 

res station from vandalism 

', 
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ci%*eol and Surface Mounted 

JB.223 MOP AND BROOM HOtOFR Syv+?Od 

f 8 224 SHELF WITH MOP AND BROOM ItOLDERS 

yB.230 CLASSIC SERIES SHELF WITH MOP AND 
BROOM HOLDERS AND HOOKS S k l f  IS 18gauge 2210.40 LINERS FOR DIAPER CHANGlNG 

smoath c~ncavechang~rg area with nylon safety s.222o 
 ode, No b Hllbws UP. ti:oh~ LtngVl ~ $ ~ ~ , " , $ ~ ~ ~ ~ ~ , " h r ~ ~ b b f ~  gJi:F0$1. 

gB.298~34 3 R 34" (865mrn) reslsts odws and bactcrislgrowth. Powlnatk 
8.23srsrl 4 5 44'(112Cmm] ~yltndor provides Eontroiled, slow opening and 

cbs@ of bed No h~nx@ structure exgosed on 
lntedor or extenor surfaces Bed scared to 

801 Cromwell Park hrve 
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C8W-Series Crash Rail 
18" rail with con~nuous afumilluun retainer (except CXGO) 
lExctusive crtnnedor plates and variety of mounting 

optiot7s 
IContinuous vi~lyl cushion to protect profile cover (except 

C860) 
IEcononly models (C8140 (YL C870) avitifclble f ~ r  light- to 

mediuin-impact situations 
SkAtrailahle i t i  2 1 standard colors with no nlirti~~~ut~ls 
ICusto~n colors available with lotv rninilnt~~n quantities 

required 

lowa Paint Manufacturing Company, Inc, 
17th & Grand Avenue 

Des Moines, lowa 50309 
1 -800-659.4455 



KOROSEAL WALL PROTECTION SYSTEMS 
KOROGARO~~) CBOO-Series Crash Rails 

KOROGARD C8OO.Series Crash Rails are 8" (203.2mm) high with a full-length vinyl bumper and 
continuous alumlnurn retainer, C8004eries Crash Rails combine a wide area of protection and a 
variety of niaunfing options to meet every impact need. KOROGARD rugged durability makes C8DO- 
Series Crash Rails best, suited for high impact 
areas. 

KORQGARD CSOO-Series Crash Rail% are backed 
by a limited five-year warranty. Ail crash rails are 
Class IfA fire rated and meet national building 
code standards. All KOROGARD Hnear profiles 

' 

colar coardinate with a multitude of KORO$EAL(~) 
Waltcovefings far a sysk@tsms approach to wall 
protection. 

For more informatiorr on ttORQEAREb Crash Rails 
or the KOROSEAL, Wall Fro t~ t lan  Sptern, 
please call your local KOROGARD dir;tributor or 
4*8004284449, 

r product Cauidesmclficsttion 
Q @olar_CI-ra@ 
a Installation Instruc#tions 

C_lgg_ning Instructions 
a Waqanty 
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KOROSEAL WALL PROTECTION SYSTEMS 
KOROGARD(~) G2QQ-Series 
Surface-Mounted Corner Guards 

KOROGARD G2OO-Series Corner Guards consist of a formidabfa 3" (76.2mm) vinyl 114" (6.35mmf 
radius cover mounted over a continuous aluminum retainer. KOROEARD Corner Guards are an 
attractive and durable solution to unsightly, 
darnaged corners. GZOO-Series Surface-Mounted 
Corner Guards provide support in medium to ; 
high impact areas. The 6210 Model is available 
for 135' angle carriers. 

KORQGARD G2OO-Series Corner Guards are 
backed by a limited five-year warranty. All 
corner guards are Ctass IIA fire rated and meet 
national building code standards. Ail 
KOROGARD linear profiles cofsr coordinate with 
a multitude of KQROSEAL(~) Wall~overings for a 
systems approach to wall protection. 

For more informatlon on KQROGARD Comer 
Guards or the KOWOSEAL Wall Protection 
System, please call your local KOROGARD 
distributor or 1-800-828-0449. 

.*E' ". - 

Product Gui& 8peciRcation 
r Cpior Chart 

I~a&ljgtlon Instructions 
* Cleaning lnstrisctions 
r Warranty 
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&o_me I Wel~grne I Who..Wt!Are 1 Prod,uci,.lJst I Qigtributors I Contact Us 

(I 

3875 Embassy Parkway, Falriawn, &&33 
Phone 800-628-0449 or 330W.7600 
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S T A N D A R D  

iJft krmrlfc I J  made ojuitrrrc rile, dtcr~hk 
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die caw prothtu (he lifi tr~ggerjtonr hkL- 
~ n g  ond or/wt akrtre, and ulro .\rn2a ns L? 
~)~dl(xh smke f fn~Idf~~ cqi.u[)prrrl nto nth- 
her ~ i f e n c c r ~  10 &- ~ ~ c ~ t u n ~ ~  nouc 

Fraote liuuks are jrwrlej~x?nz frecrw gauge 
JIW~&I W6llTlfS 0tId UtE ~d-~t~~~lf1ilum14t?t 
opp~?~it~l!protnrslon p o r s n  Rr<l)t>er silcnc.ri s ure7 Republic's Standard Locker rs rccogni~cd as the industry stax~diwd nttarhdto sofen .ulnm 

3r di~~rii)ility, reliitb~lit)~ ttnd vduc Year after year, generatton aftcr getl- 
ration, tkii.; st i~dj  locker has ken  rtlceting the most deinatldi~~g exjmtation5 
x quality. design and performance 

Rcpubtic* offers you a broad range of opttons, featx~ws and accessories 
t crtstomize your l o c k e ~ ~  to xnecr any specific need or alzpficat~on. 

* Corrtinuous vertical cluor strikes 
= Hcavy gaxlge f m z  hooks 

Full-flanged, channel edged doors 
Heavy ditty grtruded door handlc 
L3ouhfc-chanod jock bar I I X L P ~ J  SifigIc fler anrl dodle tie? lwkers 

iu~vt! n block of six loutvrs Iin'r>te~J n e w  dtr 
* Pull loop, 2", 5-knuckle hingcs weltled to rxa~ries, lop w!d hottorit qf each dnc~r 

doubIc-riveted to dotm 
Double-lapped rear vertical GOxTiCrS in body 

* Overlapped uprightlf~arnc ;as,e~t~bly conneclim.1 
or fast delivery, many Stonda~d Lockers arc nIso are~labla from 
epubtic's Qwtk Ship stock. Check widt your local RcptrMic diswibutor 

3 

PROJECT NO 

TASK 1314.20 - 

B-39 

MICWLBAKER JIL ETC. 

801 Cromwell Park hive  

Sste I10 

Glm Burnle, MD 21061 

PROJECTTITLE 

RESTROOM DESIGN STANDARDS 
SHEET TITLE 

LOCKERS3 

SCALE NONE DATE MARCH 2005 



ft&vYdml Sloping abpspro~~idc apt~ished 
appeurmce, prevent trnslt accurttu- 
Inlion on locker tops rmddiscnuruge rcfing 
h ~ k r  fo/)s (tss[t)ragc areas, The rise of the 
slope is Z the lvckerdeptft. St~&rdjrut r~pr 
are ofnitted. 

. - 

ficpss T)rin rnnt~!sr&s4f.wcr n?~~es.~edloc~ 
er D~vtu~lai?ion,r. 'as trim h<is u j"fartr an, 
a %"top @furtt. Integml c o m o  cops m, 
/kridinej&us n?i@fon.&d utif/t wMlca,@ic, 
fir1gecv leave u cckwr appearunccr. W&i 
U k ~ f  usiffr &trdriana or Designer l~ckers 
the trim can br? set in n .rcrtlylurod rk.vigr 
I[*ekerprojc:cr8 I" Iworid WJ(# or apusi 
&sign locker projccrt %" hcrw),ui waft,. 

. .  

Coniinrrorrs Shtpirtg Tbys pro~,i&* a srtfoof/~, 
finislted appearunrc! for lockers riklunlc~~ 
alottg ~c,aNs or it8 island ~wupr.  The rise ~ t f  
the S~OIIC is 'I; the locker depth. C~lsrorm~~~ 
yo'orrri?z.~~~l/~(~ioff wiflt slopi~lf top splices, VUI- 
Icy ~-onlel:camf k@ E I I ~ ~ Y  -nit wiliwld ew$ud 
fu.siettcrs. 

togau$e&&!&ses ,,fir,,, a,d VcL(6et1f fAnger llull uiid serves a,$ rt pad 
econ~n~ic(~I lvGy lo raj,se bcker~s ahol:e ,he 1ockstrix-f: and lock- hole nwer. Af<td~/,, 
8oorudcre~,e ove,~mR or u ~ ~ , ~ ~ ~ ~ ~ :  20 gauge ,W4i?drrr sfeef. 
Avoiluble in 3". 4"r,t& 6" heig{,~.s. 

z.....- 
@ X'k3" ~~~utt l ir~um Itnr stock, !vifh black 
& ;i~nodizc!dJi?zis!t. I 

MICEAEL BAKER JtL Ih'C. 

801 Cxomwell Pmk Drive 

Glm Bunup, MD 21061 
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Penca ttas been building 
lockars for dcwdes ?bat 
fast for decades, and the 
Vanguard line is the om- 

bMm?aclt at whal it takes to withstand 
the dally u s 8  and &use typcdly gkcrt 
to a lacket. 
What ycao see first is the baked snaffle! 
finish, which is applied over a phcts- 
phatized sn?oatl: sbcl suriaw. Th'hetra 
are 17 stmdard cab 
ors from which to 
chnma, and tka body 
part8 am ftae same 
color as the doors. 

Sing(& and dauhfe 
tier lackera have 
multi-pant latching 
that makes Wening 
and Glosang a aaor, 
an ~ffortlets task, Th, 
Patent& dle-east Vanguard handle 
pu& oilt wi& ah sirnple mcrtjon for 
opanint~. When you are ready to close 
the door, you mag. do so with-one rn* 
t b ~  af one. #land. sinw the spring- 
b n d w  latch chps W~II secure the duot 
own Wtlo ttw deaor IS f~clsed~ either 
with a b~rilt-ln laek or padlock. Thc 
latch hoaks haw rroise-raducing rub- 
isor bumpars. 
Eux locker doors 
haw a f ~ ~ c f ~ < ~ r k n l  f r i f i  
tion calct~ latch Mak 
permits tP1e use ~ t t  
~urli-in Iozks ut p ~ d -  
lucks. 
?he ~ W P  fmnies 
have mortrse and Vifngu~nJ 
tenon curlsttucfian ax& L~uvm 

$wur@ly spot welded for iitettme it- 
gidtty* Every daor frame has a vorlicnl 
Wange whl~ttl creatas a C ~ ~ I ~ W O U $  
cfanr stnk@. All hinges are full loop, 5 
knnuckfo descgn, welded to the kanre, 
and isvet& to the door. 
TRasn fsaturf:s, availsble across the 
braed ranaGt at models and simas, 
make vanguard tha ftrsl ci?oice for 
rrlany fuckr users. Most Vanguard 
lockers are avaitable an a Quick Ship 
basts, unrt-peckaged with flat tops and 
6" legs it? fhe a28 Gray ftf1i8tr. Contact 
yotrr Penm represer%Wivcj for detdlrls 
NOTE:' f. 2, 3, 4, 5 a$ c$ brw lackecs sm 
o?dr;.red by @I@ ~ ~ s f f i m  2 Persorr, BGD!@x~ 
Duar amf wfox &)ver are amem6 by flie 
&me 1". & &?son and Mounted 
am or&&& Oy the crzere c ~ h i i t  Ovorslll 
!rot#t?I ~~~~~ ffctl tqctta& &a% 

%Ing.$e Tkr - The most powliar and D~ilbie T/BT - Rccommn&afea twice 
wide& used tacker offers ni>jximurn as rrrany ~eowle as sinale tier krckers I space for full kari~~rry of clafhing and 
alhm l?c"ratigfnys. Each locker htas u 
cunverrrent she!! for slnrage of books, 
hats or other smwll articles. 1-i~ckars 
18' deep or more come wittr a cuaf 
reti in additin Lo coot hooks. 

In tt~a kame t~crot 
sance, whiil6 strll 
praviding stlaugh 
room for light. 
sot% wrm and 
wswnal belong- 
ings. - 

s'm Single Tier I Dauble Tier 

$ 
*" 
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the smallest amount of Iloor syt~ca. widttr book cumpart. 
T1.1ey are availabla in 3, 4, 5 and 6 tbr mcr>t dWfs. COnf openings aro 8" v#ide and each Iac&r 
c~>nfigi~mfiort& and are 1des1 for sto- rods are includsd in contains a 7-7/2%ide shdf tocated 
rage d athletic gear or employee per- tock6?rs 18" deer) or 18" from tke top. 
$anal storage. Gerr be locked with 
~aitkTcr($ or built& lacks, [Vanguard 
cast trundle witll mulli-point lafchng 1s ri?/ea$e far book 
s.vailabla af extra cost on 3 Tier box mnlParfntLwf oO18 

O f 2  P6rsan iO&@rn. 

MICHAEL BAKER JR. INC. 

801 Cmmwell PakDrive 

GI.% Bumie, MD 21061 



lndirridual Closed Bases 
Front kind and bases ars dosigtled to fit bawerr ~tnciarrf Panco pravidas standnrri fillers fo 
Pencu 6" legs. 'I'hsy present a clean flush apppearance adapt lockors fa a wide rwrlye of 
end gravsrtt, the accumt.rtation af dust and dirt urider fhct fiefd car~difiuns arid pt-wide 8 
lucksrs. (&g for US$ QR All-Welded Iackers.) pratessionel, 6r1isherf appearance. 

Ttwy cair ba used ta cover mIun.rns, 
pipes or ather ab8taclss it? a mw of 
Isckers, or fill Phe gap between lhe 
lockers and a waif, 

A. Vertical Fllers 
flloso cnrne if? three widths and are 
designed to be used in canjunc\ion 
with Wall Angle Slip J~inls for a salid 
fit arid smooth finish. Th'he slip jdnf, 

Zee bases raise lockers witttouf. legs 4" off tt?e flmr when 
there is no concrete or waod beso, TFmy prouicfs! a toe 

spar%? in the front and a 
concealed flange for tioor 
art char in^ ext 1% rear, A special 
4" high mar I@y can be orcf@red 
to rirnptify insfatlafiaori, B. Top Fillem 

Top Fillers cover gap8 klwsen 
Zm Bases are milable arafy in tops af lockers. Thoy averlap 
724 lengths, and may ns& fo tha tacker laps and @an be fie@ 
be cut to fit a t  the aitne of a3 to altew fer pipes, &o. There 
In8talfaiiart. SplieesfEnif B&s@B aia separate tlwiQns for fiat ittap 
arc U@ed at O M S  of TW81 8nd YS, stog9e top, and in-line vs- 
where the front soetiantm join. corner a)j@filicatiar~a. 
(W far itsa on All-Welded 
lockers.) 

FLAT TOP 

61.<SllB TQP 
FtLLEA 

. ~ \ ~ t i c i ~  TO ~l00fi CCIRNER FILLER 
%LOPE YetP 

C13iMR FILLER 

FOR .%FLLYY PtJRFCISES by& SSIR<INC;CY I%ECOWdWEND fl<ATAl..t. I.OCla'EB$ BE EfTI.JB FLUC)dl CIR WALL ANCMOffM 
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Locker Roam Benches and P8rXestals 
Recess 'liirn - 3" Recess A nnfrsral ncs@&$ory for any locker raam. Benct~es atfd per- 
trim bridges file gsp rnantmt comfort and cgrder lct Ltje ffom plan nnangninent, 
bciwecn tockerr; and well 
andlor soffits wtmn the 
lockers are recessed inio 
a wall. 

B 

Bsnch Padedsls 
Peneo offers a cfloics in bench 

Pedestel cat~siets of e hesvy duty steel tube welded to !Q@ 

arxl kaOtton? flanges. WFLFC~W~EI f ~ ( .  i%at@ning to Ike bench 
an& is included. Pedec;t%f jaut;t be nii~hurrmd to B1e fbor. 

8. Stalfitess Stmi Free Strtndlng Psdestal-.fG-l14" Wgh 
This peaestal has a 14" wide bas@ which allows %r maw- 
able free standing use. Haim in the bottarn are provided 
for optio!lel flour a8&aring. tJarufmr@ euppV& fQr fasfan- 
ing to the bench bp. 
Cat. No. 60827H 

I 

:[ 
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Q? Attrucriw &sign in 
vitrcnn&!+ chino 

$2 Spacious owl kmsir~ 
O Cmccukd fxo13F everflow 

Vihea~ts cbi~xa %clf-~n3n*ing 
Iavaort;. Complete wit11 
inscxliarion tcmptate and wnling 

Sti~dgfd ?#2l <:&w* 
<?#<lmel sF6przce &W&$#? 

~i&itioiwt eolrws 

+-*,tc,T ?im iW$~d*Vf 

MICEAEL BAKER JR INC. RESTROOM DESIGN STANDARDS 
801 Ctomwdl P& Ikive 

Glm Bumie, MD 21061 



%'are: 1'h" Cl.D. 
Sim: 2(fWW x 17"D 
Rrtsin- 15'IC'W x I t !M'U 
Mstarir): Vitrwus cltit*r 
Wsnmty Chte Year tirxtitcd Warranty 
SBlpt,ii$g %'rig41t 1,T50X I I;CtlQI.4 I I,,YSQX J 

2@ 5 &I. 

YLe~w d:~ictr.sb/rs ts#ntP~p~cd~c~tli~ns are at@re$ frt 

c-htrg.~ r c d f L ~ t ~  nolice 

TOTO U.$,A,, ING. * 11 55 SwuBm bd, b$.os~ova, GA 30260 TOTO -.-- vv--------u-- To$. (710) 281-8081 * Pnn. (770) 282-8701 * ww=totoura.com 
Frrfertloa hv Dsbig?r PrSnt@iin U,iS h,O WiW LlD,&<IO 

I'zstM ctn %%)elor: @ 
REV 4If% 
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SELFRIMWiNG 
CZC)U~RTUP UVATQRY 

v~r~tiatrs CHINA 

m- TkIpn: $pet& C?&?3-G f4") or C f l f3-Q (P) 
iX@f@s$3 SU@~& art# hc3irect tifl W&$t@ fitti@@ 
bb"ih cl@r&&f an& in&18@ wct:ryIiu handks or 
mI8ct iar, alte~r?aro Gf~oim a6 sF?ifwo 80 the 
p!u~rtk,ing brass secfkm. 

L*. S ~ l i w ; '  Angle S U ~ / / M  w l,fX,S, w[#& &+E'2l 
!?an@@ stups wnd ffexibb n*sers 

*- Pap: Specrfy B&26"Q cI?fme @!at@@ o&$t b??ass 
a@usttrbio P" trap (7 T/4")7h dmnotlf 8tzd 
Pvasfe tci wafl 

* F&tudkp d,nten8ions conturm lo At\ISC%SME 
A 122 $9 2ful st&rtd6drcl 

bd Eam*law, t Craw P.r -52 tmzzb.;n $8 g ~ ~ ' P t ' ~ t  IPWPI OIIY t'sfl.saiwa i%il#xt~ 4 If4 R 

CRANE 
PLUMBING 
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VITREOUS Cbfi 

ELWEB CWN'FERTOP LBVATORY 

* Ffluctar fed$@. 
Bhawn wZlh 2f.HO.f 01 Ceramix faucet 
(not EnCiud@df 

Faucet hies on 20Wm (83 centers 

Q 00m.w fiiiuswted) 
F a m t  Mtes an l02mm (43 araters 

Center bk onty 

Nominal Djmensions: 
6 l O  x 508mrn (24" x 2Wf 

&vvt $im@%: 
457mm {$au) wide, 
324mm (12.3f.t") front to b&cic, 
I S%m Ctj-l/4*) deep 

Fixture Dimensions conform ts ANSI Sta~davd 
A112.%9 2 

U Faucet Flnlsh: 

WI I-IM"fr3p. 

"--.--*-" - *- * " - --"."-------*."A"".."""".- -- 
'$3- f~11w4 B@c%%T? &ill n&W& &@Is am*&40 

ME673 M E  AFjlERIFAN D4WB1ME8 BFT GUTDELIM- 

FKIme 
T;o~tnt#aw dB4rnm (34") from fmltih6sd floor. ,. * D~WON$ b m  WAT~BN w SVIPPWEB waaw ifanr. mt- ~ G E ~ T F P  

Laverclry in%$s$ted Blmm f2")&irnum f m  fmrrt 4p ~ U ~ V ~ m ~ Y ~ w A N t i l F I m h t U L ~ L ' G S T R U G T ' o ' s U ~ T t - M b t B P E B V P  

P i V M B  NOT m m D  ANW MU81 BE WWREP %MM'FP;IY 
%FWTANTANT M l i a l  Fh3m mtE#Lc3BI & may wty Y11W(n UiH BII@ HW1LfHnrri,4 
wA&lJbn@ by mst S W d A t + Z $ *  2 

m e a ~ m % a m  wb&d ~o c h a w  or m&?mn $ 6 ~  ro.w?sd,lffly JP n%sW fa% M 
sf ~ 9 -  01 v&mi mgee 

6W 00T8 
U\VOlf " - - - - - -  

Bh I%& A W M  S@*PQ Lrw: 
bt@.slw@ GfsS 

MICBAEL BAKER JR. INC. 

801 Qomwell ParkDnve 

Glen Bumie, MD 21061 



188QQRR 
Buy Line 9 

UHDERSINK PROTECT t V E  PtPE COVERS 

I* 

, .:" 

,.PS'*+* 

@ tAV QUARR 

ECdtSSfPlEtl 8%' 
UblDERVY*.tEHS 

LkSamwR(E8 %c* 
$8 KCOrnA%XE 

W t T H M a r t b l e d f S  t 
22rF The arEgInaI 

ArllA=dtl;gi~eeue&~ desZ?grn~?~fisQ~yde 
plr"8Ieclktve uniderb~lmk cbi%"dCn pI"pO~g 

ByRpJF 3 n ,2 

A t l A K l M B  A M E R l C A  A 
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@e@~!raX mscdptfaot 
The CUV fiUARO udsrstnlc pmtcetim pipe couer is the *orrgwtaF high-qualtty 
ADA pipiny protsctron system, pmvert at tl~airsandc; of fxflteicr acras the USA 
'It% dalgwzer-sve, hghly-durable MY EtfkRD is saft and $exib& unkrsal& 
a&pt&le to my 3-'/?t~or 1-'F P-frapftallpiece assem& and $fa' a 'i2" an@& 

! stop vaIv~f ~ ~ r n b l y  " 
i 

'3% MV G M  Mrrof fft We&la 4Dpls.ctlc P-$ 

Feafures and fXeneflts 
MA.c@nfnrmlng design protests wheelehilit users tmtom agaldbrg sad 
fiharp, erasrue surfasas. LAV GUARD protecfive c o w s  have exE-ollent 
~nsulakron propctms whlie maintalnlng a sn~oattl, nan*nislvlt ~fflface, 

* Rstalable, (Itulbla dastgn makes ewke adfmtment and lnstalliitlon 
saw. The W GUARD #tawv$ far w s l  frtirng to meet unexpated labs& 
condrtiaas and unusual piping conhguraltons (sw diagram) The UV 
WARD IS esy  ~rmtal. Ata trap diwssecnhly is rtrqui& 
Patenfsd Lo&-LtB"rov~fpi mgie stop 
waim white sllrwtng for convenlanl 
servtctng. T& @ng& Llt~ik-Lid s 
n;al&U in!@ lhs angle stop valve eomr, 
and fatehsa; shut-mm~ma~ng tampering 
Uafgue, patent& Gnap(;?tEBm maw 
lastrsers sdmplily inslatlatfon an$ 
setvt$ing. New flush, $00-abaslve 
fa&d~rs I%&I In s$mflL, are self- 
trlmmiw Ieahing no s&rp &dyes, ttnd 
are ~rnper~ras18tanF 
lnlerna! 1619 ds$$gn mix~lmizes ssfttty. 
brnpared so ofhar yige cwea on Eke market, L L ~  MV QV&RD lnfcmat rr6 
design lncrslr~as Ihemal r&~e$ncs and gravid@ ~0% resrlient cucbianing 
[see ldgrarrt) 

* Eal;y.twefr?an, ani%mlcr@blai vinyl mlsCmt~~r inaintenanee, Tiis LAV 
GUARD ts ntakted from in@act-re%k@k, s&tn-re%!sWt, antrmlcrubxal vinyl 
I& srnaath surfam makes tlie LAV GUARD a%apttonal& e&y its dean R& 
maretarn 
\iar$ry at madets, cstan, and ameasaFies essure ibe ri@t pradu& krr 
yaur nesifs. The UlV GUkRO Is wallable m sk drfferent madsls, in gray or 
white, wjfh optlanai a$csseties to asskim proper In&lbharr (sea ordering 
&art) 
SfrOct mde tainpftlrne minlmtres risk. The MY GUARD mrrrpges wtlfs dF:s@ga,sted Sp~clJlcaCXcn 
AQA art~cla 4.19 4, California P 190al8, ANSI AI 17 f,  BOGW P 1203.4, ~ t t w  ADA*~nformlfl~~ ~ * @ 1 ~ ~ ~ ~ ~  ace~s~lbb kvatary P - W  and aqlsvalve 
Yark a t ~ I  other state and lomt regltlabang assemblies shall be cavered wrth LB molded, antimicrobat TRUEBRO, INC. 

MV GUARD undeoink protective pips mver Madel* - , Axessay 
SpeeHications ,-.-, Colar (&I& or grayt Canr shall h smredwrttt 

Snap-Qp flu?dt rrcustlbteBsteners, angle stap shall have Lack-tkt locking 
access cover 

fornation an @is isnd ather IIsr IRVEBBO gmBa&. contact. 

RUEBRB 
M E R I C R  P l C C E S S i B t E  

YRUEBRO, INC 
I Main Street * PO. Box 440 + Bingtw, CT 06O29 
Butsrda CT 82101340-5969 * lnslds C"F: 86&$75-2MB 

Form Ba t*2iJ@ f 2% +ad& 1% USR % O Cupyr~hi 19195 IA 
?I I) K*, r wwi k r %  A I R % ~ R *  4 *M $14 q l m  IQ* %*ann?s +atx*ed c xer r?r r x.rlom x r*,*r+ , s r  ~r * oz., n - 
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- 

* 

ll"iialIMBR88RTM 3 -0  
URIIfiII, 

---*..-*--"-*----- - "- - VITREOUS CHNA --- - --*I_1- I_-^U --------_-- ___ _ _  " _  

TR~MBROOK i ,a URINAL 

* Vitreous chins 
* Low-consumption (3.6 Lpfl .O gpff 
* Flushing tim 

Slph~n jet flush action 
* Extended sides for privaw 

314" inkt spud 
Outkt cannection thw&d& 2 in&&@ (MPTF] 
2 waif hangea 
Rxtura only 

= Meets ANSI flush reqatirram@~t& of 0.7 @ 
¶ ,O GBF 

. a 8561.017 Top spud 

Namlnal Dtrnmerbns: 
445 x 31 1 x 679mrn 
f f 7-lf2" x 12-1/4" x 283i4") 

Fixture s5lmansions canform to ANSI Standard 
A1 12.19.2 

C1-**PR'??mt*T 
%UI"LY $%*St4 V H Y E  ---- - " 

3 War: eTr WhW U Wnrs LJ Silver 
U Shdl 3 Black 

d Mush Vab: 81mn Rcjya8 186-1 

Alterauatie Ftush Vfifvo: 

-----,." ---- "" * --" 
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M PERFORWIAMCE 
'I"b~4 TCfTC3 <hew ~ ~ i l ~ l l l l l ~ % t i ~ ) t l  Pfu~hltm~ter 
milet reccivcd tti& ratings during 

water surface a d  o If)@'& glaze& hnpway. 

L% SPECIFIGATIOMS 
Water tlue: 1.6 Gpf76.@l.,pf 
Fiush System: Siphna jet 
%in. Water Pwc3supc: 

i 5 psi [Flawing) 
Wvtm surF~a:e: 12-5/44'' n 1 lf- 1!4" 

Shipping Wci&t: -,---- ---------A 

Cf7il8-bwt 
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uml nfffer~. 
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1-cqtfire#8efzr~. %+&?PC i8ivmtll?rIr<e ti312 (f 
rim I.Y 17" franl fffaJitrk64,flmwN' 
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MOLTEX@ 
HEAVY DUTY 
SOLID PLASTIC 
HIGH IMPACT 

ROlsND 

-- Wltiie 
Black 

@ C:(rpysigtff CIfurctz: lac, All rights x~entd ,  

Eli& fltr 
"D 

Corr?r'ct;t'IUBO t3si&x4 T@wc p;fi&U 

-ma-- -- 

Extra heavy duty 
Mnltex 
co111foitr2 seat, solid 
hrafoy plastic 
eiol~gated, open fi'a'ont 
toilet seat, built-in 
buakpcrs, rugged 
unbrc&&le external 
check wilh stainless 
steel pasts. 
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Cem~jmder rnadek 5-1 15 and 5.125 sra designed and built Eor 1 '/tV gmfcr bar (vertical) rare aioa inciuded. Shower walls are 
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$uppIy E X W W  wlth flange. A 24" slid@ guide with hangar W k ,  aMt Iniws+ 

w s-il?. 
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hRa3DECS: MSB-Jb24: MSB-2424 

The MOP SERVICE BAStN shall be a Matded-8tone" 
predudats rvranu%cturesl by F181 PMtrc&..The moldrag shall 
be Efane in matched metal dies uncler heat and pressare, 
rasultlng in a one-p~ece homogenaous product. 

Bath rnadrdEs shdt b v 8  10" hfgh uralls wifh nd less t h  1" 
ddkl ~holaldar$, M8Ef-3824 only shati have an inttagrafjy 
motdad shelf 10%~" where iindlcated. Thre factcafy tns&lled 
brain body shalt be st8iinless stclef ww\d designed t~ altbw 
br a foaa cwfk or opgtanaf QOC-3 gasket Far 3" p$e- A 

c~rnblnation dome stsainer sod lint basket made from 
8%g@its@& steer shafl be included. QpBmai QDf: 342 avail- 
abfale kr T @pa. Alsa availfibte with faEDory ints€@kxlf%d %&in- 
lstas s&@! Grain b&y isr %@ad mulkM jalnt fa acreept 8 2" 

plptt with optional flat strainer {Mad& P40.1453-BB) fos I'$&- 
rfantiai use (Mode# Mas EFS-3624 an@ EF8-2424). 
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Mortise Locksets ML2000 Series 

Complies with codes requiring lever to return to 
within I/n" (13mrn) of door face. Brass, bronze or 
stainless steel 

LWA 
Lever: Wrought 
Rose: Wrought 
Door thickness: 1S/s" (35mm). 
13/.i" (44mm), 2'/4" (57rum) 

LWB 
Lever: Wrought 
Rose: Cast 
Door thickness: ls/s" (35mm), 
l3/4" (44mm), 21/.1" (57mm) 

LSA 

Lever: Rose: Wrought Cast 
@&? 2-1/2 (64) 

Door thickness: 1S/su (35mn1), 
13/4" (44mm), 21/4" (57mm) 

. . 

LSB 
Lever: Cast 
Rose: Cast 
Door thickness: lS/s" (Sbrnm), 
13/4" (44mm). 2114" (57mm) 

* 
Dimensions: 

GEk- 
ML2lOO.8 
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APPENDIX G 

CODES AND STANDARDS 

FARTIN 
I STATE AIRPORT 



m*r)A 
<Code or 
Standard 
1 
10 
11 
12 
12A 
13 
14 
15 
16 
17 
17A 
20 
22 
24 
2 5 

30 
3 0A 

3 1 
33 

37 

51B 

5 2 
5 4 
55 
5 8 
70 
72 
7 5 

76 

8 0 
80A 

8 8A 
90A 

Ti t Ie  

Uniform Fire Code 
Portable Fire Extinguishers 
Low, Medium, and High Expansion Foam 
Carbon Dioxide Extinguishing Systems 
Halon 1301 Fire Extinguishing Systems 
Installation of Sprinkler Systems 
Standpipe and Hose Systems 
Water Spray Fixed Systems for Fire Protection 
Foam-Water Sprinkler and Foam-Water Spray Systems 
Dry Chemical Extinguishing Systems 
Wet Chemical Extinguishing Systems 
Installation of Stationary Fire Pumps 
Water Tanks for Private Fire Protection 
Private Fire Service Mains and their Appurtenances 
Inspection, Testing, and Maintenance of Water-Based 
Fire Protection Systems 
Flammable and Combustible Liquids Code 
Code for Motor Fuel Dispensing Facilities and Repair 
Garages 
Standard for the Installation of Oil-Burning Equipment 
Spray Application Using Flammable or Combustible 
Materials 
Installation and Use of Stationary Combustion Engines 
and Gas Turbines 
Fire Prevention During Welding, Cutting, and Other 
Hot Work 
Vehicular Fuel Systems Code 
National Fuel Gas Code 
Compressed Gases 
Liquefied Petroleum Gas Code 
National Electrical Code 
National Fire Alarm Code 
Standard for the Protection of Information Technology 
Equipment 
Standard for the Fire Protection of 
Telecommunications Facilities 
Fire Doors and Fire Windows 
Recommended Practice for Protection of Buildings 
from Exterior Fire Exposures 
Parking Structures 
Installation of Air-conditioning and Ventilating 

Edition 

2006 
2002 
2005 
2005 
2004 
2002 
2003 
200 1 
2003 
2002 
2002 
2003 
2003 
2002 
2002 

2003 
2003 

2001 
2003 

2002 

2003 

2006 
2006 
2005 
2004 
2005 
2002 
2003 

2005 

1999 
2007 

2002 
2002 

Notes 
(see 
below) 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 

2 

2 

2 
2 
2 
2 
2 
2 
3 

3 

2 
3 

2 
2 



NFPA 
Code or 
Standard 

90B 

92A 

92B 

96 

10 1 
105 
110 
170 
204 
220 
22 1 
24 1 

407 
408 
409 
410 
415 

41 8 
502 

505 
703 

704 

780 

200 1 
5000 

~ i t l e  

Systems 
Installation of Warm Air Heating and Air-conditioning 
Systems 
Standard for Smoke-Control Systems Utilizing Barriers 
and Pressure Differences 
Standard for Smoke Management Systems in Malls, 
Atria, and Large Spaces 
Ventilation Control and Fire Protection of Commercial 
Cooking Operations 
Life Safety Code 
Installation of Smoke Door Assemblies 
Emergency and Standby Power Systems 
Fire Safety Symbols 
Smoke and Heat Venting 
Types of Building Construction 
Fire Walls and Fire Barrier Walls 
Safeguarding Construction, Alteration, and Demolition 
Operations 
Aircraft Fuel Servicing 
Standard for Aircraft Hand Portable Fire Extinguishers 
Aircraft Hangars 
Aircraft Maintenance 
Airport Terminal Buildings, Fueling Ramp Drainage, 
and Loading Walkways 
Heliports 
Road Tunnels, Bridges, and Other Limited Access 
Highways 
Powered Industrial Trucks 
Standard for Fire Retardant-Treated Wood and Fire- 
Retardant Coatings for Building Materials 
Standard System for the Identification of the Hazards 
of Materials for Emergency Response 
Standard for the Installation of Lightning Protection 
Systems 
Clean Agent Fire Extinguishing Systems 
Building Construction and Safety Code 

Edition 

2006 

2006 

2005 

2004 

2006 
2003 
2005 
2006 
2002 
1999 
2000 
2000 

200 1 
2004 
2001 
1999 
2002 

2001 
2004 

2002 
2006 

2001 

2004 

2004 
2006 

Notes 
(see 
below) 

2 

3 

3 

2 

1 
3 
2 
3 
2 
2 
2 
2 

2 
3 
2 
2 
2 

2 
3 

2 
2 

2 

3 

2 
4 



NOTES TO NFPA STANDARDS AND CODES TABLE 

I .  Direct Adoption By State Fire Prevention Code - the Maryland State Fire Code directly adopts 
this Code or Standard (Reference: TITLE 29. DEPARTMENT OF STATE POLICE, SUBTITLE 
06, FIRE PREVENTION COMMISSION, CHAPTER 01, FIRE PREVENTION CODE, Amended 
Effective August 1, 2004). Check the State Fire Prevention Code for possible amendments to the 
adopted Code or Standard. 

2. Mandatory Requirements by Referenced Publication - Although not directly adopted by the 
State Fire Prevention Code of Maryland, this Code or Standard is referenced by other adopted 
Standards or Codes and are therefore applicable. See NPFA 1, Chapter 2, for a complete listing 
of Referenced Publications, which are mandatory requirements. 

3. Recommended Practice - Although not directly adopted by the State Fire Prevention Code, 
and not adopted by reference, this may be considered recommended practice by the OFM for 
certain projects. Check with the OFM for guidance regarding application of this Standard to 
particular projects. 

4. NFPA 5000 is listed as a "Referenced Publication" by NFPA 1. However, the Maryland Fire 
Prevention Code specifically deleted it from adoption and substituted the IBC. 
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