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A FEW WORDS

ABOUT THE TEAM

Holly Lennihan Roger Frechette
Director of Sustainable Design, Senior Associate Managing Principal
Hickok Cole Architects Interface Engineering
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PROJECT

GOALS

* Develop a workplace environment
that is state of the art

* Consistent, flexible and adaptable
21st century work environment

* Work environment that makes
it easy to collaborate with our
members and other partners/
vendors

* Showcase the contributions of Earth
and space science

* Push the limits of the building
performance in terms of energy,
water, the work environment; Net
Zero

* Raise the visibility of AGU through
this project
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2022 FLORIDA AVE =
COMMERCIAL BUILDING | =
| (2 STORIES) 2001 S STREET w
OFFICE BUILDING w
1803 CONNECTICUT AVE (7 STORIES) o
COMMERCIAL BUILDING =
(3 STORIES) w
=
'_
(=]
N \
1801 CONNECTICUT AVE 2017 S STREET 2011 S STREET
OFFICE BUILDING

THE

EXISTING BUILDING

UNIVERSAL NORTH
OFFICE BUILDING
(10 STORIES)

FLYWHEEL
) SPORTS
(2 STORIES)

UNIVERSAL SOUTH
OFFICE BUILDING
| (10 STORIES)

MN SNNIAV 1NDILO3INNOD

2018 FLORIDA AVE »
COMMERCIAL BUILDING -
(2 STORIES) ’

2020 FLORIDA AVE
COMMERCIAL BUILDING -
(2 STORIES) g

COMMERCIAL BUILDING COMMERCIAL BUILDING
(2 STORIES) (1 STORY)

(5 STORIES)

S STF

LOOKING NORTH UP 20TH STREET

LOOKING EAST ON FLORIDA AVENUE
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THE
A &E

1. Radiant Ceiling Grid & DC lights N |

2. The Hy-Phy Wall and Biophilia W ‘. -l

3. PV Array as Amenity on the Roof \ W
4. Transparency and Openness




JURISDICTIONAL

CHALLENGES & APPROVALS

COMMUNITY ENGAGEMENT

« ZP&D COMMITTEE OF THE ANC (2/25)

- DUPONT CIRCLE CONSERVANCY (3/08)

« DUPONT CIRCLE CITIZENS ASSOCIATION (3/16)

« COMMUNITY MEETING AT AGU (3/16)

« HISTORIC PRESERVATION REVIEW BOARD HEARING
« ZP&D COMMITTEE OF THE ANC (4/06)

« DUPONT CIRCLE CONSERVANCY (4/12)

« ANC 2B APRIL MEETING (4/13)

« DUPONT CIRCLE CITIZENS ASSOCIATION (5/20)

RENOVATION@AGU.ORG
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A NEW WAY OF WORKING

EMBODY THE MISSION

SHARED SPACES ......................... .

PRE-FUNCTION SPACE AT |- FORMAL
EXECUTIVE CONFERENCING e e CONFERENCING
S AT PROW

SHARED SPACES ................. ..
SEMI-PRIVATE MEETING
SPACES FOR OPEN TEAMING

ARRIVAL LOBBY
FEATURING “CROSS
SECTION THROUGH
MEMBER SCIENCE”
WALL

QUIET SPACES -:-:cvcereeees@een
FOR FOCUSED WORK OR
PRIVATE MEETINGS
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IMPROVED CIRCULATION

- OPEN OFFICE
PERIMETER & VERTICAL PERSONAL WORKSPACE
CONNECTION AT ALL AGU FOR INCREASED
WORK FLOORS

COLLABORATION




A NEW WAY OF WORKING

EMBODY THE MISSION

Typical Open Office




A NEW WAY OF WORKING

EMBODY THE MISSION




THINKING ABOUT THE OCCUPANTS

WELLNESS
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HIGH PERFORMANCE DESIGN

METHODOLOGY




EXPLORING ALL OF THE OPTIONS

PROCESS

B4-a Building Energy Dashboard
B2d Cloud-based Computing
b Daylight Optimization
Cle DOAS System
F3 Eco-District Designation
F2:b | Electric Vehicle/Battery Storage
c7 ENERGY STAR Appliances
(&) Enhanced Glazing
3 Geothermal System
C1c Grey Water Reclamation
C3-h Heat Recovery Wheel
34 High Efficiency Motors
BS-c | Hydroponic Phytoremediation
C2f Integrated Wind Turbines
Cba High Efficiency Lighting
C5+f Phase Change Material Walls
o
A2-b Roof Garden
abd Municipal Heat Extraction
C4a Solar Hot Water System
C2-a Solar PV Array
C1-2 | Storm/Condensate Water Capture
€3k | Variable Refrigerant Flow (VRF)
C3 VFD's on 3-phase Motors

INTERFACE
ENGINEERING

AR v

Sustainable
Strategies

American Geophysical Union
2015-0338

Prepared for:
American Geophysical Union

Prepared by:
Roger Frechette, PE, LEED AP - Managing Principal
Kevin Cahill, PE, LEED AP - Mechanical

Percent EUI Contribution
Radiant Ceiling
12.3%
First Draft
August 26, 2015
Descripticn 2
Analysts. )
Apptication, 4
Pricieg 6
Regutatory ?
Appendix ]

PE, LEED AP - Managing Principal
ILEED AP - Mechanical

Reguatory
Aoperdu

Regulatzry
Apende

, LEED AP Managing Principal
ED AP - Mechanical




HIGH PERFORMANCE DESIGN

STRATEGIES

- Solar Photovoltaics (PV)

- Enhanced Envelope Insulation

- Free Cooling Condenser Operation

- DC Powered Workspace

- Direct Current LED Lighting

- Hydroponic Phytoremediation (Hy-Phy)
- Heat Recovery Water Chiller

- Dynamic Glass Shading

- Triple-Pane Glazing

- Dedicated Outside Air System (DOAS)
- Exhaust Air Heat Recovery

- Rain Water Collection & Reuse

- Daylight Responsive Controls (DRC)

- Dynamic Toilet Room Exhausting

- Variable Frequency Drives

- Radiant Ceiling Cooling System

- Occupancy Sensors & Controls

- Condensate Water Collection & Reuse
- Sewer Heat Exchange System

- Low-Flow Plumbing Fixtures

- Recycled Water Flushing

- Access Control — Power Management
- Energy Usage Display Monitors




HIGH PERFORMANCE DESIGN

STRATEGIES

- Solar Photovoltaics (PV)

- DC Powered Workspace

- Hydroponic Phytoremediation (Hy-Phy)
- Dynamic Glass Shading

- Triple-Pane Glazing

- Rain Water Collection & Reuse

- Radiant Ceiling Cooling System

- Sewer Heat Exchange System

- Energy Usage Display Monitors




10% TRANSLUCENT PANELS
TOP OF PV ARRAY: 12’-6” ABOVE ROOF

PANEL QUANTITY:
- 643 OPAQUE PANELS ON HORIZONTAL PLANE AT
PH ROOF LEVEL & ABOVE ELEVATOR OVERRUN
- 76 TRANSLUCENT PANELS

- 24 ON VERTICAL FACE AT SOUTH

PROPERTY LINE

- 132 SF OF FREE LIGHT TRANSMISSION

LIGHT BLUE INDICATES

(=)

PV ABOVE
ELEVATOR - )
OVERRUN .
~— OUTLINE OF
PENTHOUSE BELOW

(&)

(cc)

OLAR PANELS ALONG VERTICAL
FACE AT PROPERTY LINE

PENTHOUSE ROOF PLAN
5/26 - HPRB SUBMISSION

PHOTOVOLTAIC ARRAY AND
THE DC GRID

TRANSLUSCENT PANELS

OPAQUE PANELS W/SPACING
TOP OF PV ARRAY: 12’-6” ABOVE ROOF

PANEL QUANTITY: D - SHADOW INDICATES
& #

- 690 OPAQUE PANELS ON HORIZONTAL PLANE AT
PH ROOF LEVEL & ABOVE ELEVATOR OVERRUN

- 24 ON VERTICAL FACE AT SOUTH
PROPERTY LINE

- 693 SF OF FREE LIGHT TRANSMISSION

: ELEVATOR
. OVERRUN -

3 - OUTLINE OF
PENTHOUSE BELOW

(2)

L s

ec) (o0}
OLAR PANELS ALONG VERTICAL
FACE AT PROPERTY LINE

7/15 REVISED - PV PANEL LAYOUT

OPEN TO ROOF BELOW



Electrified Ceiling Grid : : T Photovoltaic (PV) system generates electricity
: that powers building LED lights, ceiling grid,
computer monitors and workstations.

PHOTOVOLTAIC ARRAY AND
THE DC GRID
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JPEN AREA

HYDROPONIC PHYTOREMEDIATION ‘HY-PHY’ WALL



J PM2.5& PM 10 (PPM) Al
Al PM 2.5 & PM 10 (PPM)

AIRBORNE
AQ PARTICLE
SENSOR
TO BMS RETURN AIR TO AHU-1
SYSTEM TOP OF FIFTH FLOOR
HYDROPONIC
. EOR POWER PHYTOREMEDIATION
PAR i WALL
EXTEND GAS DETECTION GAS
SAMPLING TUBING TO OA DETECTION S
INTAKE ON AHU-1 MONITOR
GAS DETECTION
SAMPIING TURING
MODULATE, VAV
SETPOINT ADJ « Al DAMPER ACTUATOR * AQ
ZONE STATIC PRESSURE Al AIRFLOW (CFM) * Al
P
sP-1 | (SP o
RELIEF AIR -

SPACE PRESSURE SENSOR
(INITIAL: 0.05" H20) POWER

FURNISHED BY CONTROLS
CONTRACTOR, INSTALLED

BY VAV MFR. (TYP) o~ UNITVAV

CONTROLLER

TYPICAL FLOOR
RELIEF AIR VAV HYDROPONIC
PHYTOREMEDIATION
WALL

MODULATE, VAV
OCCUPIED/UNOCCUPIED | DI DAMPER ACTUATOR ' AO

AIRFLOW (CFM) . Al
INSTALL OCCUPANCY SENSOR FOR HVAC

SEQUENCES, USE DIVISION 26 OCCUPANCY o P
SENSOR , WHERE DIV. 26 SHOWS SENSORS, 081 w0
OTHERWISE USE DIVISION 26 SPECIFICATIONS EXHAUST AIR -
FOR QUALITY OF SENSOR. OCCUPANCY SENSOR
POWER
FURNISHED BY CONTROLS
CONTRACTOR, INSTALLED
¢ o UNITVAV
BY VAV MFR. (TYP) el

AGU.ORG EXHAUST AIR VAV

HYDROPONIC PHYTOREMEDIATION ‘HY-PHY’ WALL



SAGE Gontrols Oven
Terminal Box
i 12-Conductor Cable
e

than 200

Frame

e

3 Sensor Cable (S;ngea *
Cable 1
No more T T
than 75° I
J Daylight
- 1 * 7 sensor Control Panel

SageGlass
Switch

Pigtail
e o

— SageGlass® IGUs

L Connection to AC Power

DYNAMIC GLAZING



Rainwater Storage Filtration + Treatm

RAIN WATER CAPTURE
AND REUSE



PAVERS ON PEDESTALS, SEE
LANDSCAPE PLAN

—— STEEL PLATE TO SPAN DRAIN
AREA

—— LOW-PROFILE SLOTTED DRAIN

INSTALLED TO BE HIDDEN FROM VIEW

CLAMPING RING/ GRAVEL STOP,
ATTACHED WITH RUST PROOF BOLTS

ROOF MEMBRANE A\
PROTECTION BOARD AND
DRAINAGE LAYER TYP.

1/Z° DEEP SUMP AREA CARVED INTO

SLAB @ NEW DRAIN LOCATIONS; 24"x

24" CENTERED @ DRAIN
EXISTING SLAB

Storage Capacity

= 11,300 gallons

Storm Water Vault

RAIN WATER CAPTURE

AND REUSE

~ SEE PLUMBING DRAWINGS FOR
VAULT SIZE AND TREATMENT
EQUIPMENT SPECIFICATIONS

—{ 2 )

STORMWATER TREATMENT
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CITY WaTER i
T 5
OUTLET TO 1-1/2* PVE FLG
FLUSHING FIXTURES _
3 PVC FLG ,

7 e
PRESSURE TANK
(LOCATION
OPTIONAL
11
a
O
— | |-
8
- e
| [—
RAINWATER 3
DISTRIBUTION PUMPS — \
o
¥ o h
)
3L" CLEARANCE REG'D
FOR PANEL DODR SWING CLEAN WATER TANK _OOM
1000 GALLDONS
135 5/8°
(e 1n

36° CLEARANCE REQ‘D
FOR PANEL DOOR SWING

PRESSURE TANK 2w
<LOCATION
j OFTIONAL)

BAINWATER
HARVESTING SYSTEM

7 yi w
EARANCE ] <L) nd 4 cens
/4 — l B E3

1 R
§5'ﬁ§,’21§fgm" | 18—
—— rROOM
184 1/4*
A5’ 4%

RAIN WATER CAPTURE
AND REUSE



Building-wide radiant ceiling :

system provides thermal comf
while significantly reducing
energy consumption

RADIANT CEILING SYSTEM

(o)

rt

Advanced Dynamic
Solar Shading:

Windows work in concert
with daylighting controls,
dynamically changing
window tint to maintain
optimal light levels.




__ o)
x 8 — 150 year old sewer

| [E_ii\_a i | ‘ e

Sewer heat exchange system extracts water from the 110+ year-old

storm/sewer pipe, into a wet well, screening the solids, then pumping

the liquid into the building proving cooling, heating and heat rejection

from the mechanical systems. Heat Exchanger Wet Well

MUNICIPAL HEAT EXCHANGE




60"x60" RECTANGULAR H2C6060
SERIES H2C ALUMINUM ACCESS
DOOR (WATERTIGHT)
W/FLUSH-TYPE S.5. AUTO LOCK

PORTABLE HOIST

300 LB. CAPACITY
(SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY)

Closed discharge chute for

screenings
|8 A
—— = = .2 I e e
= 12.33
Closed box for screenings [
N.\\ —p
Possible hose connection for ™ S~
bockflushing »
\ Le' Tl ke
/ N IWIT_-J.EL o
Brick interior with TR, i.\ \L\\ . 4:
unreinforced concrete exterior =597 1 ~¢ 4 BACKUP HIGH —
to be verified by test bore | 6" DIP Wash LEVEL ALARM
Watar Retum EL.=91.38
: N | from Bidg b 2tz
2J9-TR HGL 91.43 17 R
5 . \ \
. t—Submergible
Ex.84"x126" 16 3_‘? L pressure probe
mounted ineide
= steel tube
INV Elevation 86,8’
. 4 o wex |
i NV
Bottom
Elev. \
Ground View : -
§-7

HIGH WATER ALARM, EL.=91.38

Two 6" DIP. One Pressure pipe from
wel well to the heul exchonge ond
one gravity return from buiding to ..
field connect into 16" DIP outfall pipe =
within wet well. Grovity pipe to sl
ul 2% from Building. L. e

See MEP plan for invert ot buiding
and for detois

on the municipal heat

exchonge system

316 S.S. UFTING CABLE COIL AND BAND

/—10' AT TOP OF VAULT

7 —JOINT MINIMUM 1' ABOVE AIGA

LEVEL ALARM

ALL PUMPS OFF, EL.=83.88

LOW WATER ALARM, EL.=82.88

MUNICIPAL HEAT EXCHANGE

T TWO SUBMERSIBLE NON-CLOG
PUMPS W/SS GUINE RAILS TYP
(SEE MEP PLANS FOR PUMP

REQUIREMENTS)

w

Wet Well & Sewer Connection



Cooling Capacity = 1,200 MBH
Heating Capacity = 1,500 MBH

MUNICIPAL HEAT EXCHANGE



SOLAR DASHBOARD F RTU / DOAS AQMS DASHBOARD

| - 1000

m Last 30 Days - kWh Produced — . —

Energy
4 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S5 4 3 2 1

30 29 28 27 26 25 2

PM25 124g/m® 54 ug/m* co 12pg/m® CO2 54ppm 03PPM  35ppb NO2PPM  35ppb

T Solar radiance | | Photovoltaic Efficiency | Last 30 Days - Efficiency OUTSIDE AIR
Light level Efficiency
PM25 12kg/m® PM10 54 ug/m® $02  35ppb 12 ug/m? €02 54 ppm 03PPM  35ppb NO2PPM 35ppb
08 Ue ' ' ol' (} ' ' -" f ReruRN Al -
30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 E 2 1 A
it oo i

Power  Power  Power Power  Power  Power
Command Usage Accumuiaion ~ Alet PhD  Command

526

. | Nole:Power Accumulation = Tolal energy used by
Energy Comparison channel over fime.

4
§
5
§
g

Note:The maximum capacity of each
Nextek PhD power channel is 95W.

AGU Minimum Usage AGU Maximum Usage

Current Hourly - kWh Demand Demand
Current Week - kWh

KnEEEn

4

M T w T F s

AGU Usage per Sq. Ft.  AGU Usage Before Renovation

Last Week - kWh Demand Demand

[l o Power I under 70 Watts

Il 700 watis Over 80 Watts

Count of units in each Power Usage on 5th Floor:

Count of unifs in each Power Usage Tolal Buikding:
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