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Class Summary

« Grady Consulting 1s a small civil engineering company based in New England with
special expertise In designing septic systems, including septic modifications and
repairs, mostly for residential clients. In 2010, we added a Leica ScanStation C10
and Leica HDS software to our tool kit, plugging these tools directly into our septic
system engineering process. This presentation will describe our field and office
workflows as well as project benefits of using laser scanning for our everyday
projects. Topics also include scanning capability as part of the company’s service
offering, activities to expand the company’s services to new applications, and
specific job examples.
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Learning Objectives

At the end of this class, you will be able to:

» Decide whether 3d laser scanning Is right for your firm,

« Decide whether purchasing or partnering with an outside provider is
more beneficial,

« Avoid some of our iImplementation issues, and

» Understand the correlation between the Leica HDS software and
AutoCAD
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/1 Evergreen Street, Kingston, MA 02364
(781) 585-2300

www.GradyConsulting.com

m GrRADY CONSULTING, L.L.C.

 Family owned & operated professional civil
engineering company serving Eastern Massachusetts

since 1998

» Civil Engineering Solutions
» Site development
» Construction
» Septic system plans
* Title V Inspections
 Commercial site plans and subdivision design
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What Is A Septic System?

On-site sewage disposal system where no municipal sewer system Is available.

Septic tank for solids removal
Distribution Box

Leaching Facility

S-— Nonpeatiorated pipe
' r— =, o AR b £ Fie Ty ven
Householo - T v/ AL A SR LE - RS
WO SIEWE =~ Y . - oty : Y Wit — . - 2 0.
wastewaler | _glIS T e S e
: ,_..s - { ez E -
. - - - “ ;

) Ot ," DO
L, © (OpYoral

AU Autodesk Unive rSity © 2012 Autodesk



Ical Residentla
Septic System Upgrade Desi

| . 'm;

. . ,g‘t&kﬁf :
N - ‘ y .y “'._.
- .‘; : AL 9 .$‘-" cﬂ.u
" . y‘,"‘ ‘v
ot J" v .4{ ‘:zh‘rl
5 .'”. ".' ‘.—‘,' -
~ 4
4
A / '
4
A «
‘; . (/;r » (- "‘ !
3 ’ o

AU Autodesk University © 2012 Autodesk



olls Testin

Permeabillity (perc rate)
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iIcal Septic Plan
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GraDY CONSULTING, LL.C.

1998

Rick & Kevin

AutoCad R14 with Eagle Point
Total Station & Data Collector
Set up office in “Playroom”

Primary focus on septic system design

ORADY RESIDENCE
29 POND VIEW DRIVE

KINGSTON, MASSACHUSETTS
(€] ;859

SHEET &5 OF 12
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GraDY CONSULTING, LL.C.

1999

Added 1st full time employee.
Various coop student engineers.
Started diversifying services, larger

projects with septic system design still
primary focus.

2002

Darren joined company.
Steady business growth continued.

AU Autodesk University
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- GraDY CONSULTING, LL.C.

2004

Wife wanted to move
and agreed to keep
office over garage with
pretty good view...
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GrADY CONSULTING, LL.C.

2004

Enabled purchase of property In
Kingston center.
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GrADY CONSULTING, LL.C.

20006

Added second full time employee
(bad timing...laid off end of year)

Hmmm...something is different...

Things seem to be slowing a Dbit.

2008

Let’'s build an office while things are slow this winter.
Opened September, 2008 - Added full time employee.
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GrADY CONSULTING, L.L.C.

2009

Ok...maybe we misjudged the bottom.

Are we really pricing our septic upgrades at 2000 prices, losing more on price and
running over budget, too?

Primary focus on septic system design.

Stop watching the news - Let's examine processes, equipment, software, company
structure. (Can we do anything differently?)

Autodesk University 20009.
(Rick, Kevin, Darren)
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Five Phases of Technology

Expected Today
Possible

Impractical 1980’s

Impossible

2D CAD

AU 2009 Keynote
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GrADY CONSULTING, LL.C.

2010 - Jumping In the Deep End

Installed Autocad Civil 3d 2009.

Upgraded workstations.

Wrestling with decisions...
Would Scanner ...

a‘L

2
...iImprove efficiency? :’%:‘
...help us diversify? 5?’:@ ' z.~
...present new opportunities? e

_.|._

Purchase Leica C-10.
(What do you mean it’s sitting in Europe because of the volcanoes?)
Hired another full time employee In fall.
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Typical Septic Upgrade Plans

Old Workflow = 24 Man Hours

Field Survey Soll Testing Office Design/Draft
(2 man crew X 4 hours)
8 Man Hours 6 Man Hours 10 Man Hours
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Typical Septic Upgrade Plans

Old Workflow = 24 Man Hours

Field Survey Soll Testing Office Design/Draft
(2 man crew X 4 hours)
8 Man Hours 6 Man Hours 10 Man Hours

New Workflow = 21 Man Hours

Field Survey Soll Testing Office Design/Draft
(Scanner)
3 Man Hours 6 Man Hours 12 Man Hours
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Field Methodology

Scan density medium, with images (7-8 minutes/scan)

Registration method = Targets (auto-add constraints)
Seldom use common points registration

Project accuracy:. depends on proximity to required setbacks
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Office Methodology te\q

Cyclone

* Create alignment (usually centerline street)

 Create sections (select start, end & spacing)

» Section manager (open each section along
alignment)

* Virtual surveyor pick points along section
for random elevation points

* Export PNEZD file

» Separate point group for traverse (target

ooaf | ..
ocations) CloudWorx in AutoCAD Civil 3D

* Import PNEZD file as existing surface

* Align point cloud with horizontal and vertical control

* Digitize linework using CloudWorx

* Return to Cyclone for items needing more accurate location
(building corners, fences, utility poles, trees) / better
visibility

 Draft 2d siteplan
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Scanner Benefits For Septic Jobs

« 3+ hours x 100 jobs/year = 300+ hours saved

» Frees up 2" crew member for other work

« More efficient to allow double booking on one day

« Able to take on jobs at greater distances without return trips
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Plus ... New Opportunities

AU Autodesk University



New Opportunities

‘| need to do an
existing conditions survey on
Commercial Street in
Provincetown...it's going to take my
crew forever with the detail. So |
looked Into renting a scanner and It
was suggested maybe | should
partner with Grady.”

thanks Leica & MTS)
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NO FURTHER

DATE: 03/19/2010
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NOT TO SCALE
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REVISIONS
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EXISTING CONDITIONS
COMMERCIAL STREET

MORTGAGEE AND GUARANTOR,

EXCLUSIVELY:

THIS MAPPING IS MADE FOR THE
PARTY NAMED HEREON, HIS OR HER

2. PROPERTY LINES AND ROAD LINES ARE FROM THE
LEGEND

1. DATE OF SURVEY: 12—-28-2009

LAND SURVEYING, ENGINEERING, & DEVELOPMENT SERVICES
SAGAMORE BEACH, MA 02562 FAX. (508) 888-4867

BENNETT ENGINEERING

CHECK BY: TRB
JOB # 1358
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PROPERTY BOUNDAR

PROPOSED WETLAND RESTORATION PLAN

A {%=10"

LAWN ACCESS PATH

loam and seed

CONCEPTUAL WETLAND SECTION
N.T.S
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RESOURCE AREA CALCULATIONS AREA (sf) ACRES
TOTAL PROPERTY : 1360598 00 3.12}
EXISTING RVERFRONT ON PROFERTY 125041.00 ")’»‘

il verfront

LAND UMNDER WATERBODIE S AND WATERWAYS (LUW) 2872.00
P " A

EXISTING BVW AREAS

TOTAL BUW EXISTING

STREAM CHANNEL BANK (On Property)
ESTIMATELD ¥ REA 3

PROPOSED I CREATED RESOURCE AREAS

SUMMARY OF RESTORATION BENEFITS
NET BVW CREATED (TOTAL BVW CREATED - TOTAL EX. BVW)
NET BANK RESOURCE CREATED (TOTAL BANK CREATED - EST. BANK AREA)

SHALLOW BVW 0° - §° depth below normal poo

DEEP BVW 6" - 18" depth below nom

CONCEPTUAL WETLAND ELEVATION PROFILE

C N.T.S

McCARTHY RESIDENCE - 88 COTTAGE STREET - BROOKLINE, MA
DATE: 01-07-2011

L1 - PROPOSED WETLAND/HABITAT RESTORATION CONCEPT PLAN
SCALE: AS NOTED
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NOTES
Arrows point to respective location at wetland flag or surface feature whera photo was taken

Dsmensions shown in photo captions reprasent stream width and centerline depth on 10-28-2010

All photos taken 10-28-2010 and show view looking upstream foward Cottage Street unless

McCARTHY RESIDENCE - 88 COTTAGE STREET - BROOKLINE, MA

DATE: 11-19-2010

L2 - STREAM REACH EXISTING CONDITIONS MAP
SCALE: 1" = 30'0"
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CONSTRUCTED WETLAND PLANTING SCHEDULE : |

COMMON NAME |BOTANICAL NAME [size |SPACING [WETLAND STATUS |

WET EDGE SHRUB SPECIES

wamp Azaslea

2.5:1 Slope Bank Reconstruction @ 18" depth

WET EDGE HERBACEOUS SPECIES
Ostrich Fem Matten
Replant Bank using natlve herbaceous and shrut . 1 ] a . Y R F

val Fe
spocies. Ses bank planting schadule

3 f;n.!.r',.

Frnged sedge
g Mixed Vegetation =

X Hor

Existing Lawn —
5

Acd it dhbodinkaw

U
/

: Ay O AR 525 { <
/ ' / PHASE 3 BANK RESTORATION . 2L )
' SPRING 2013 | | N A : {

\h‘\ e 5 od FR : er instadlation of seed 1o protect seed
‘*'{A from washing away. Liner shruds or herbaceous plugs may be

»ad mat has been placed and secweod

/
£ 34

/
PHASE 2 BANK RESTORATION,
\ SPRING 2012

SCRUB SHRUB WETLAND PLANTING SCHEDULE |

A / C & e - . L 7 COMMON NAME [BOTANICAL NAME [sze [SPACING [WETLAND STATUS]

"SR
PHASE 1 BANK RESTORATION
7 | SPRING 2011

1

I
1 ~ e
1~ n

)

SHRUB SPECIES
Azalea

wamp #

V"|4V'\l‘
et Pepperbu

_STREAM BANK RESTORATION PLANTING SCHEDULE

COMMON NAME |BOTANICAL NAME |SIZE [SPACING |WETLAND STATUS

SHRUB SPECIES

|
f

" 4 ::'x 0. .‘... i .
TR "'*&Mﬂﬂ“ﬂtﬁm ¥ S 3 HERBACEOUS SPECIES
¥ ‘ ‘ ’ 3 4 I IC

Canada rust

Plugs 18

STREAM BANK CROSS SECTION DETAIL

PLANTING SCHEDULES
SAMPLE 100" STREAM BANK PLANTING PLAN

BANK RESTORATION CONSTRUCTION PHASING
T McCARTHY RESIDENCE - 88 COTTAGE STREET - BROOKLINE, MA

DATE: 01-07-2011

L3 - STREAM BANK STABILIZATION PLAN / DETAILS
SCALE: AS NOTED

REVISIONS: 1-07-2011, DEP Comments, Limits of Work
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GrADY CONSULTING, LL.C.

The Village at Duxbury, Senior Living Facility

» 3D laser scanning of existing entry

» Detalled grading plans for driveway drop -off at existing portico,
with curbing and handicap accessible walkways
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Contractor Sketch - The Village at Duxbury
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Contractor Sketch - The Village at Duxbury
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LASER SCANNER PHOTOGRAPH

(SCANNING STATION #1)

VIEW

Scale 1" = 10’

LASER SCANNER PHOTOGRAPH

(SCANNING STATION §2)

PROPOSED DRYWELL

S'DA = 3' DEEP PRECAST COMCRETE PIT
WTH 12° — 1 §* CRUSHED STONE BELOW
AD 2° - 1 §° CRUSHED STONE AROUND
4" PVC NV EL-97.0%

AN E1=003:

LASER SCANNER PHOTOGRAPH

(SCANNING STATION §3)

SITE PLAN
VILLAGE AT DUXBURY
290 KINGS TOWN WAY
DUXBURY, MASSACHUSETTS

APPLICANT Y 1
SEALUND CORPORTION Az
784 WASHINGTON STREET SCAE: 17" =5
PEMBROKE, MA 02359 208 NO. 12-077

L GRrRADY CONSULTING, L.LC.
‘ 71 Evergreen Street, Suite I, Kingston, MA 02354
Phone (781 585-2300 Fax (780 3585-2378

SHEET 1 OF 1
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Marble House
Newport, RI

« Grady Consulting partnered
with CyArk to digitally
preserve a national

= Nhistoric landmark.
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Digital Repatriation:
Marble House
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Commercial Job — Plymouth, MA
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Proposed Septic Plan

Initial Design and Location of Proposed Leaching Facility

AU Autodesk University
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SEPTIC NOTES

1. PROPERTYLRE DATA FROV "PLAN OF LAND N PLYMCUTH COUNTY, VA", ONNED &Y SHa'S REALTY
TRUST PREPARED FOR SOFR&N GROUR.  OATEC MAY 2, 1958, SECORDED WITH FLYMOUTH COUNTY
SEGISTRY OF DEEDS FLAN B00K 37, PAGC 1086

2, TOPOGRATHC SURVEY Y GRADY CONSULTING ALGUST 25, 2001,

3. SOLS TESTING BY DARREN GRADY, GRADY CONSLLTING LLC. WITNESSED 8¢
VICHELLE ROBERTS, AUGUST 25, 2011,

¢ CAL O SAFE 1-885—-1M4-7233 AT LEAST 4 Days PRCR 10
COMMENCENENT OF CONSTRUCTION

5 NOTIFY TOWN AND GRADY OINSULTING PRICR TO BACKALUNG OF SYSTEN.

6 N0 KNOWN WellS EXIST WIHN 200" OF THE PROFPCSED SYSTEMW

7. THE SITE IS NOT LOCATED IN A DEP AQUIFER PROTECTION ZONE 1L

8. AL STSTEM COMPONENTS SHAL 5E WRKED WTH
VAGAETIC MARKING TAE U A COMPARZELE WEANS IN CRDER
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SYSTEM. REPLACE WITH CLEAN COURSE SAND IN ACCORDANCE WITH 310 CWR 15255 (3)
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T SUL REALACENENT
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Pre-Excavation

Photos taken from the onboard camera of the Leica C10 Scanner
during the existing conditions survey. The photos show the location of
the proposed leaching facility prior to excavation.
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Pre-Excavation

Existing conditions scans compiled of 4 different scan locations throughout the site.
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Image of point cloud before photos were applied. Image of point cloud after photos were applied.
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Excavation
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Excavation
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Photograph. Photo of Scan.
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Processing Data Collected with the Leica C10 Scanner
1. Alignment

Te S k0T mmam WA o -

Created an alignment running parallel with the existing building through the middle of the excavation.
The alignment was 130 feet long (approximately the length of the excavation).
X-sections were created every 5 feet.
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Processing Data Collected with the Leica C10 Scanner
2. Virtual Survey
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Using the virtual surveyor’s tool in Cyclone, points are chosen directly from the point cloud. Bottom of
excavation points are collected in each x-section of the alignment. Coordinate data is easily exported.

AU Autodesk University © 2012 Autodesk



Processing Data Collected with the Leica C10 Scanner

. Import Points to AutoCAD

Insert  Annotate Modify  Analyze Raster Tools  Express Tools

.‘;—J Import Survey Data & Alignment ~ > T Profile View : O Rotate /- Trim
Profile ~ : , Sample Lines Zov (@) Copy  Ah Mirror (] Fillet
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Create Design ~ Profile & Section Views Modify ~
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Sites
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Point Nu... Easting  Northing P “
2080 50221423" 5147.2206' Y
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, - Enter new value for CANNOSCALE <"1" = 20'">: 1" = 10°'
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2083  5025.2860' 5228.0300' Command: _CANNOSCALE
25 Sy : Enter new value for CANNOSCALE <"1" = 1'">: 1" = 10’
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Points collected in Cyclone from the scan are imported into AutoCAD.
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Processing Data Collected with the Leica C10 Scanner

4. Surface

Using the virtual surveyor’s tool in Cyclone, points are chosen directly from the point cloud. Bottom of

excavation points are collected in each x-section of the alignment. Coordinate data

IS easily exported.
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Processing Data Collected with the Leica C10 Scanner
5. Surface Volume

A volume surface Is created by comparing the base surface (existing excavation surface)
and the proposed top of sand.
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m GRADY CONSULTING, L.L.C.

Richard Grady, President
www.GradyConsulting.com

Rick@GradyConsulting.com
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