
 
 

MILWAUKEE COUNTY LAND INFORMATION COUNCIL 
June 2019 Council Meeting 

 
AGENDA 

Date: June 4th 2019 
Time: 9:00 a.m. 
Place: Milwaukee Metropolitan Sewerage District 
 MMSD, OJ Noer Conference Room  

260 W Seeboth St. 
     Milwaukee, WI. 53204 

I. Roll Call 

II. Minutes from the Council meeting held December 5th, 2018 

III. 2019 Land Information Office Budget Update 

IV. 2019 LIO Workplan Project Updates 

V. Reports\Activities  

1. 2018 County Surveyor Report 

2. 2018 Retained Fees & Grant Report 

3. 2020 LiDAR Capture 

4. 2020 Imagery Capture 

VI. New Business 

VII. Date, time, and place of next meeting 

VIII. Adjournment 
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MILWAUKEE COUNTY LAND INFORMATION COUNCIL 
December 2018 Council Meeting 

 
Minutes 

Date: December 4th, 2018 
Time: 9:00 a.m. 
Place: Milwaukee Metropolitan Sewerage District 
 MMSD, OJ Noer Conference Room  

260 W Seeboth St. 
     Milwaukee, WI. 53204 

Members Present 

Kathy Bach GIS Analyst, Milwaukee County Register of Deeds, on behalf of John 
LaFave 

Kevin Bruhn  Manager – LIO, Milwaukee County DAS/ECD-LIO 

Emily Champagne GIS Supervisor, Milwaukee Metropolitan Sewage District 

Jason Haas  Milwaukee County 14th District Supervisor 

Cathleen Hollers Accountant Supervisor, Treasury Accounting Supervisor of Milwaukee 
County, DAS on behalf of David Cullen 

Rob Merry  Milwaukee County Surveyor 

Dawn Neuy  Manager, EDMA Support 

Nancy Olson    Chief Information Officer, City of Milwaukee, Information and 
Technology Management Division 

Karl Stave P.E., Principal Civil & Site Engineer, Civil Engineering & Site 
Development Unit on behalf of Greg High 

Zachary Swingen GIS Specialist, Office of Emergency Management, on behalf of Christine 
Westrich 

Guest and Staff Present 

Chelsey Knuth GIS Technician, Milwaukee County LIO 

 

I. Roll Call 

Chairman Bruhn called the meeting of the Land Information Council 
(LIC) to order. Roll call was taken by circulating the attendance sheet. 

 

II. Minutes from the Council meeting held June 5th, 2018 

Champagne noted one amendment to be made to the minutes from the 
June meeting of the LIC on June 5th, 2018. In the fourth paragraph under 
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section IV – 2018 LIO Workplan Project Updates, under Emergency 
Management – NG911, Christine Westrich replaced Nicole Grams in the 
WLIA taskforce, not the Governor’s subcommittee. Bruhn asked if there 
were any other corrections on the LIC meeting minutes from June 5th, 
2018. None were suggested. 

III. Announcement of ICC Rep to Land Information Council 

Bruhn noted that he and Christine Westrich from the Office of Emergency 
Management (OEM) worked together to solicit a representative from the 
Intergovernmental Cooperation Council (ICC) to be a member of the LIC. 
Shorewood Village President Rozek has decided to become a member, 
but was unable to attend the meeting. Her membership will help 
represent other municipalities in Milwaukee County. Bruhn asked 
whether there were any questions about the addition of the new ICC 
representative to the LIC. None were raised. 

 

IV. 2018 Land Information Office Budget 

Bruhn highlighted current and projected revenues for 2018. Predicted 
revenue was $840,000 from the recording fees at the Register of Deeds. 
The actual number will likely come in around $805,000, which is $35,000 
or 5% short. Miscellaneous revenue included work done for the North 
Shore Fire Department. Operating expenses remain consistent throughout 
the years, including a cross-charge of the Register of Deeds GIS Analyst 
position. There is a projected surplus for 2018 just under $50,000. Changes 
are reflected in the reserve account and show a total of 1.65-1.7 million. 

 

Bruhn added that the county surveyor and imagery projects have been 
encumbered and paid, while the vertical datum project has not been paid 
out but has been encumbered. Bruhn asked if there were any questions 
on the 2018 LIO budget. None were raised. 

 

V. 2019 Land Information Office Budget 

Bruhn reviewed major changes for the 2019 budget.  

Bruhn stated that the cross-charge of the Register of Deeds GIS Analyst 
position has been changed into personal services. He notes that 15% of 
the budget towards the current healthcare and pension plans, while 
another 15% goes towards legacy costs. Bruhn has asked for some leeway 
from the LIO’s budget office, but has not yet received any. He has posed 
the question of what percentage in a budget is required before an 
abatement of cost is given. Unlike other departments, the Land 
Information Office (LIO) is 100% revenue-based.  
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Bruhn stated that in commodities, contract personal services were 
increased to reflect true cost of LTE employees and short-term projects. 

Champagne inquired why there was a lack of funding for membership 
dues on the projected 2019 budget. Bruhn explained that it was not by his 
request, but was overlooked on the performance side by the budgeting 
office.  Bruhn noted that these memberships were for the WLIA and 
GITA only, and that these memberships are important to maintain. 
Membership will populate in budget, even if it is a negative amount. 

Bruhn asked if there were any additional questions on the 2019 budget. 
Supervisor Haas inquired about the absence of postage and internet from 
the projected 2019 budget. Bruhn explained that while packets used to be 
mailed out, it is now more efficient to send them electronically. Postage is 
usually used when mailing hard drives. The only internet charge would 
be for the cloud space needed to store our data and should be a minimal 
cost. Bruhn asked if there were any further questions on the 2019 budget. 
None were raised. 

 

VI. Land Information Council Charter and Bylaws 

Bruhn drafted a charter and bylaws for the LIC as a task determined at 
the last LIC meeting. Upon searching for relevant historical documents to 
inform his drafts, none were found other than a reference to a charter in 
1989. The documents include a background of the LIC, including how 
and why it was created, the statute that implements it, the members, the 
duties of its members, etc. 

Bruhn clarified that some of the duties of LIC members include voting on 
drafted articles, advising or recommending bylines, and guiding the LIO 
based on the needs of others in Milwaukee County. Along with the 
bylaws, the officers and duties were drafted, including terms and 
vacancies. The Milwaukee Corporation Council reviewed the draft and 
provided definitions for the LIC. It was written that agencies can appoint 
their own members. Formal member appointments through the County 
Board are not required. 

Bruhn noted that agendas will be available five full days before meetings 
and other materials one week in advance, though he will strive to do so 
two weeks in advance. Minutes from LIC meetings will be distributed 
within ten business days of the meeting. Bruhn opened the proposal to 
questions, comments, or revisions. None were raised. Bruhn requested a 
motion to accept the updated charter and bylaws. The motion was made 
by Ms. Olson and seconded by Ms. Champagne, and approved 
unanimously. 
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VII. 2018 LIO Workplan Project Updates 

Bruhn followed-up on the project updates discussed at the previous LIC 
meeting on June 5th, 2018. 

 

1. Website 

Bruhn noted that the new frontend website through Titan is complete 
and fully functional. 

 

2. Migration to the Cloud 

Bruhn explained that Milwaukee County now has a cloud-based 
infrastructure. To address potential hardware needs, the LIO had set 
$40,000 aside, but no cost came to the LIO. Since the migration, the 
LIO’s bandwidth and ability to process throughout and redundancies 
has grown exponentially. The department has since been able to take 
on greater throughput and data, as well as plan for disaster recovery. 

 

3. Cityworks 

Bruhn mentioned that an update on this will be given at a later time. 

 

4. NextGen911 

Bruhn stated that at the June 2018 meeting, this project was noted as 
10% complete. This has been moved back to 0%. As communication 
improves and budget requests are made, there will be a better idea of 
the major requirements that may take place in this changing system. 
The State just moved forward with a two-year plan to pursue 
NextGen911. At this time, exact scope and requirements of the project 
are uncertain. 

Olson inquired as to whether the project has an anticipated end date. 
Champagne responded that seminars have estimated the entire 
project, not just the GIS aspect, to take ten years to complete, though 
that is only speculation until more information about the project 
requirements are known.  

Olson also inquired whether progress on that project will take place 
in 2019. Bruhn explained that once the project requirements are better 
understood, there will be progression on the project. There are 
currently zero data requirements from the State, all that is known is 
that $6.4-6.9 million has been dedicated to creating the infrastructure 
for NextGen911. An educated stipulation about the state parcel 
initiative would place Milwaukee County in a better place to 
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implement the program than other counties with fewer resources and 
the grant could go to support their efforts, though the change is still is 
the very early stages. Bruhn noted that Minnesota is more than five 
years into the program and still working on it. 

Olson asked whether NextGen911 is being combined with Esinet. 
Champagne stated yes, and Swingen elaborated that he believes 
Esinet is the hardware and infrastructure used to implement 
programs like NextGen911. Olson raised a point of clarification about 
whether NextGen911 can be implemented without Esinet. Swingen 
explained that the State will likely implement a grant to encourage 
municipalities to use a single statewide Esinet instead of individual 
programs for municipalities or counties. Olson asked whether similar 
programs besides NextGen911 are available, and Swingen confirmed 
that while other 911 text options might be available, NextGen911 
offers the ability to receive and distribute photos and videos as well. 

Bruhn followed-up that it is important to ensure that the dispatch is 
correct. Unknown portions of the GIS requirements will be discussed 
at future seminars. Many different levels of government will discuss 
this program, so it is important to maintain communication. 

 

5. Cadastral Improvements 

Bruhn mentioned that this will be discussed in a report. 

 

6. LUCA 

Bruhn said that this has been successfully submitted by Milwaukee 
County and most municipalities, but they have yet to hear back. The 
statistical analysis will be for the revision of census boundaries. The 
topic was mentioned at the user group meeting on November 8th, 2018 
and then raised at a subsequent meeting with the other 
municipalities. The City of Milwaukee participates in this, but 
Milwaukee County does not. Olson noted that she had not heard 
anything about this prior except a request.  

 

7. Unified Zoning Layer 

Bruhn mentioned that a continued goal for 2019 is to have a unified 
zoning among the municipalities that can be aggregated together and 
presented. 

 

8. Non-Map 
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Bruhn mentioned that this project would include having a text look-
up apart from the spatial aspect. 

 

9. Data Transformation 

Bruhn mentioned that this will be discussed in a report with the 
vectors. 

 

10. Vertical Datum Transformation 

Bruhn said that this project is currently underway and is listed as 75% 
complete. Its estimated completion is in the beginning of 2019. Bruhn will 
report on the status of this at the next LIC meeting in June 2019. 

Merry noted that the target date to complete the development for a 
regionwide transformation to NAD 83 is at the end of February. 

Bruhn noted that the completion of this will also be the completion of the 
vertical and horizontal data transformation for the seven counties of 
SEWRPC from NAD 27 to NAD 83. 

 

11. Orthophoto 

Bruhn mentioned that this will be discussed in a report. 

 

12. Sanborn (1894) 

Bruhn noted that the Sanborn collection needs to be briefly taken down so 
that a few small errors can be fixed before it is republished. 

 

13. Land Information Plan 

Bruhn asked for questions on the 2018 plan. None were raised. 

 

Bruhn noted that capital for enterprise asset management will conclude at 
the end of 2018. A GIS Analyst position has been created to support 
Facilities Management and is paid through Facilities Management. There 
are currently 107 layers in asset management or enterprise GIS. The 
collection is just shy of 250,000 assets at present throughout Milwaukee 
County. An estimated 60,000 service requests will be made each year, and 
about 10,000 requests have already come in. Senior management is now 
more aware of the program’s GIS basis. Bruhn referenced the snapshots 
in the distributed documentation. 
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Bruhn noted that Service sites, collector applications, 3-D views, and 
inventory management of internal spaces at County facilities are among 
the current asset management efforts underway at the LIO. Bruhn asked 
for questions on the topic. None were raised. 

 

Cadastral Report 

Bruhn explained that Phase I of the project is 37% complete and is ahead 
of schedule. The completion rate at the previous meeting in June of 2018 
was 5%. This rate is anticipated to slow down once the project moves into 
more dense areas in and around downtown, and the anticipated 
completion date for the project is December of 2019. 

Merry inquired as to whether this data was referenced to NAD 83. Bruhn 
confirmed that it is. 

Olson inquired as to why the project was being worked on in different 
areas. Bach explained that four editors are now working on the project, 
and that the areas currently being worked on around the City’s periphery 
contain less complex data than the quarter sections closer to downtown. 

 

Data Migration 

Bruhn recounted that a user group meeting was held on November 8th, 
2018 to announce and facilitate the transition of service from NAD 27 to 
NAD 83 for all Milwaukee County data users. December 31st, 2018 is the 
designated cutover date. After that date, Milwaukee County will no 
longer maintain data in NAD 27. It will still be available in archive folders 
for those who still have use for it. 

Merry inquired whether the NAD 27 data will no longer be accessible to 
Milwaukee County data users. Bruhn clarified that NAD 27 data will be 
downloadable in Dropbox, but will not be available online. This is not a 
hard cutoff, but the goal is to encourage movement in the direction of 
NAD 83 before the next datum comes out in 2022. Bruhn asked for 
additional questions on the data migration. None were raised. 

 

2018 Ortho and Oblique Capture 

Bruhn said that the 2018 imagery has been published. Those services are 
available to view and download on the website. Going forward, reaching 
out to the largest consumers of this data for feedback should be a priority 
so their feedback and data needs can be addressed. The City of 
Milwaukee represents approximately two-thirds of the ortho and oblique 
imagery data usage. Their need for higher resolution imagery is already 
known. Meeting with the City of Milwaukee Assessor’s Office will help 
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oblique accounts be monitored and meet requirements for consumers, 
even if the interval between oblique updates increases. 

Champagne asked, on a related note, whether new Lidar is also included 
in this imagery. Bruhn explained that it is part of the three-year plan that 
includes a 2020 flight for new images. 

Champagne followed-up with an inquiry as to whether the new imagery 
would change in resolution. Bruhn confirmed that there will be a change 
in technology and that it will need to comply with the planning 
commission. The 2020 flight will not go down in resolution, but at 
present, details are unknown about whether or how the new technology 
improves image resolution. 

Merry stated that, unlike Geiger, flights could capture 20 points per meter 
instead of the previous 8 and fly higher than in the past. Data is still 
unavailable from flights conducted in 2017. At present, it is still difficult 
to determine how new technology will perform in urban areas, as it was 
not designed with them in mind. Additionally, emerging technologies 
like those with dual Lidar scanners might be better than Geiger. 

Champagne stated that more requests have come in for 3-D topographic 
services for use as contour lines, etc. Processing these requests requires 
greater focus on precision and accuracy. Bruhn agreed that the County, 
including the engineering department, has had increased requests for 3-D 
topographic services as well. 

Champagne noted that this is especially important given the new rules 
being implemented that will institute a seven-year interval. Merry 
confirmed this. Bruhn stated that five-year intervals should be fast 
enough for current needs. Champagne noted that this is also important 
given recent changes amongst floodplains in many communities. 

 

VIII. 2019 LIO Workplan 

Bruhn mentioned the importance of keeping the planimetric data 
updated along with the imagery. A major investment was made to do this 
about a decade ago and it needs to be updated in order to remain useful. 

Olson inquired as to whether the updates would be done in-house. Bruhn 
assured that he would prefer to do so, especially the change detection, 
but if current workloads do not permit it, a previously used third-party 
could be contacted to take it on. Olson offered a point of clarification for 
the Council that the City of Milwaukee went to RFP for building 
footprints in the past, and were later told by Pictometry that the imagery 
could not be used. An attorney from the company reached out to state 
that another vendor’s imagery could not be used either. This issue has yet 
to be fought. Merry inquired as to whether the limitations were put in 
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place for the Orthographic or Oblique imagery, as the Orthographic 
imagery is entirely public domain, while the Oblique imagery is 
proprietary. Olson noted that mention of the Oblique imagery may have 
been mistakenly included in the correspondence. Bruhn remarked that he 
has made Oblique imagery available for the public to download. 

 

2020 Imagery and LIDAR 

Bruhn mentioned that this is the same as mentioned previously, with 150 
listed for imagery and 75 for the Lidar (corrected to 100). He noted that 
clarification must be made to identify where and who funding will come 
from. 

Merry explained that it will come through planning programs and that 
money through the commission would be available, with $200,000 
divided amongst the seven counties. This currently takes place every five 
years, but the commission is considering an increased interval to address 
Milwaukee County’s needs. 

 

NG911 

Olson asked whether the end date should be changed to say 2019. Bruhn 
said he will correct the date. 

 

Cadastral Updates 

Bruhn noted that Cadastral updates are expected to run through the end 
of 2019. The transition from Phase I to Phase II will address more 
complex issues and require the time and efforts of more senior staff. Each 
instance could take hours or days to research and correct. 

 

Zoning 

Bruhn explained that, as mentioned earlier, this has an expected end date 
of February 2019. An update will be given at the next LIC meeting in June 
of 2019. This information is also from the 2017 strategic initiative plan. 
Bruhn asked if there were any questions about zoning. None were raised. 

 

Vertical Datum Change 

Bruhn explained that this project has an anticipated end date of February 
2019. A status update will be given at next meeting in June. This is also a 
carryover from the 2017 strategic initiative plan.  
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Bruhn asks if there are any questions with the 2019 LIO Workplan. None 
are raised. 

 

IX. Reports\Activities  

1. 2019 WLIP Grant Request 

Bruhn noted that this will include the entire document from the 
State. $1,000 for attending WLIA and other regional conferences. 
$50,000 will be assigned to Lidar for 2020 and carryover. Lidar 
updates will be done first, in 2019, and imagery will be 
subsequently collected in 2020. Bruhn asked if there were any 
questions about the grant request. None were raised. 

2. 2019-2021 Land Information Plan 

Bruhn recounts that visions and feedback for the plan were 
requested at the June 2018 LIC meeting. All feedback has been 
included and is appreciated. 

Haas noted that his last name is spelled incorrectly on page 49 of 
the distributed packet. Hollers noted that her first name is spelled 
incorrectly on page 49 of the distributed packet. Bruhn noted these 
mistakes for correction. 

Bruhn mentioned that previously used workflows, structure, and 
technology will all be carried over from the last two-year plan, 
including the 2020 imagery capture and 2021 planimetric updates. 
A primary goal of this is to maintain core datasets and revisit the 
fabric at the project’s tail end, once updated technology and 
maintenance techniques become available. Another goal is to help 
clarify what the government does and does not own and be able 
to trace the histories of properties. A pilot project has been 
completed containing a database to research and track deeds. 

Supervisor Haas noted that City of Milwaukee and Milwaukee 
County maps sometimes have disparities in ownership. Bruhn 
responded that that is why the continued goals of Milwaukee 
County include the ability to provide access to as much historical 
data as is available. 

Stave inquired whether this data shows up in the map or if the 
changes are displayed elsewhere. Bruhn explained that the maps 
are primarily used for internal processes to help identify gaps in 
documents. Bruhn asked if there were any further questions on 
the proposed two-year plan. None were raised. 
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Bruhn requested a motion to approve the Land Information Plan 
for 2019-2021. The motion was made by Mr. Merry, seconded by 
Ms. Bach, and was approved unanimously. 

 

3. USGS Grant Funds from 2015 Lidar 

Bruhn explained that the Lidar needs to be formatted in a specific 
manner, and the commission received the grant to take on that 
task. This is also noted in the 2018 budget under ‘Grant List.’ This 
will need to be recorded by Milwaukee County so that it is 
available to Audit. Bruhn asked Merry if he could elaborate on the 
process. 

Merry explained that the USGS requires data to be in NAD 83 
2011. The first step in the process is developing tools for 
transformations to relate to federal datums. The next step is to 
relate them to elevation models. This requires lots of processing to 
be developed and specifications must be met for admission into 
this program. Metadata will need to be developed relating to the 
new federal datums and related services. The cleaned-up data was 
originally delivered to Milwaukee County in 2013. 

 

X. New Business 

No new business was mentioned. 

 

XI. Date, time, and place of next meeting 

Bruhn announced that the next LIC meeting will take place on June 4th, 
2019. Supervisor Haas checked to make sure this time will work and 
responded affirmatively. 

Bruhn inquired as to where the next meeting should take place. 
Champagne stated that MMSD would be happy to host again. 

 

XII. Adjournment 
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                                                  2018 YTD  Fiscal Report - LIO - As of 12/31/18
                                            2018 LIO YTD

YTD YE Projected

REVENUES - 2018 YTD
     2018 Record & Filing Fees $775,913 $775,913
     2017 Encumbrances Carried Over $207,810 $207,810
     2018 Grants $63,875 $63,875
     2018 Misc Revenue $1,500 $1,500

 TOTAL $1,049,098 $1,049,098

OPERATING EXPENSES - 2018 YTD
     2018 Actual Expenditures $839,662 $839,662
     2018 Encumbrances $129,743 $129,743
     2018 ROD GIS Analyst $66,369 $66,326

 TOTAL $1,035,773 $1,035,731

2018 Est. Net Income (Loss) $13,325 $13,367
 

Fund Balance: YTD YE Projected

2017 Year-End Fund Balance* $1,604,412 $1,604,412
2018 Operating Revenues (Shown Above) + $1,049,098 $1,049,098
2018 Exp + Enc for $8 Fee Projects - $1,035,773 $1,035,731

 
2018 Est Fund Balance** = $1,617,737 $1,617,779
     2017 Reserve Revenue @ 10% $0 $0
     2018 Est Fund Balance YTD - Unrestricted $1,590,488 $1,590,530
     2018 Est Fund Balance YTD - Restricted $27,249 $27,249
 

*2017 YE Fund Balance represents the current amount in reserve as 
of 2017 YE close.
**2018 Est YTD Fund Balance represents the 2017 YE reserve 
netted against the actual 2017 expenditures and revenues.  This 
figure will change throughout the year as additional 2018 
expenditures and revenues are realized.

NOTE:  2018 expenditures, revenues, and resulting fund balance are year-to-date ONLY.
The figures represented in this report are not intended to project a year-end balance for
the LIO budget.  The purpose of the report is to provide committee members a 
"financial snapshot" of LIO activities within a specific point in time.  
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                                                  2019 YTD  Fiscal Report - LIO - As of 03/31/19
                                            2019 LIO YTD

YTD YE Projected

REVENUES - 2019 YTD Through 03/31/19
     2019 Record & Filing Fees $160,264 $840,000.00 3237
     2018 Encumbrances Carried Over $129,743 $129,743
     2019 Grants $1,000 $51,000 2299
     2019 Misc Revenue $0 $0 4999

 TOTAL $291,007 $1,020,743

OPERATING EXPENSES - 2019 YTD Through 03/31/19
     2019 Actual Expenditures $108,892 $891,000.00
     2019 Encumbrances $113,452 $113,452
     2019 ROD GIS Analyst $0 $0

 TOTAL $222,344 $1,004,452

2019 Est. Net Income (Loss) $68,663 $16,291
 

Fund Balance: YTD YE Projected

2018 Year-End Fund Balance* $1,605,418 $1,605,418
2019 Operating Revenues (Shown Above) + $291,007 $1,020,743
2019 Exp + Enc for $8 Fee Projects - $222,344 $1,004,452

 
2019 Est Fund Balance** = $1,674,081 $1,621,709
     2018 Reserve Revenue @ 10% $0 $0
     2019 Est Fund Balance YTD - Unrestricted $1,563,916 $1,511,544
     2019 Est Fund Balance YTD - Restricted 110,165.00$       $110,165
 

*2018 YE Fund Balance represents the current amount in reserve as 
of 2018 YE close.
*2019 Est YTD Fund Balance represents the 2018 YE reserve netted 
against the actual 2018 expenditures and revenues.  This figure will 
change throughout the year as additional 2019 expenditures and 
revenues are realized.

NOTE:  2019 expenditures, revenues, and resulting fund balance are year-to-date ONLY.
The figures represented in this report are not intended to project a year-end balance for
the LIO budget.  The purpose of the report is to provide committee members a 
"financial snapshot" of LIO activities within a specific point in time.  
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2018 YTD Fiscal Report - 
LIO ($8) - as of 03/31/19

Vendor Name Description
Amount 

Authorized

Amount Paid - 

Prior Years

Amount 

Encumbered

Amount Paid 

2019 YTD

Canceled 

Encumbrance

Total Amount 

Paid 

(Encumbrances + 

Actual)

Remaining 

Unpaid Balance

SOUTHEASTERN WI REGIONAL      County Surveyor 82,916.00           -                   82,916.00        -                   -                   82,916.00        

2018 Authorized Projects

SOUTHEASTERN WI REGIONAL      Vertical Datum Migration 27,249.00           -                   27,249.00        -                   -                   27,249.00           27,249.00        

-                   -                   -                   -                      -                   

TOTAL 110,165.00$       -$                 110,165.00$    -$                 -$                 27,249.00$         110,165.00$    
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LIO 2019 Workplan Update

TASK STATUS COMMENTS

PREVIOUS % 

COMPLETE

CURRENT % 

COMPLETE

LAST 

UPDATE ASSIGNED TO START DATE END DATE BUDGET

SPENT TO 

DATE

REMAINING 

FUNDS SOURCE

1.) Planimetric Data 

Update
Not Started

Create change detection 

product - same process 

from 2013 and 2015

0 0 LIO 3/1/2019 3/31/2020  $  50,000  $  50,000 Recording Fees

2.) 2020 Imagery 

Contract
In Progress

Create contract for 2020 

capture
0 50 12/5/18 LIO/SEWRPC 6/1/2019 12/31/2019  $ 137,286  $        -  $ 137,286 

Recording Fees - 

2020 SI Grant - 

SEWRPC

3.) 2020 LiDAR Contract In Progress
Create contract for 2020 

capture
0 50 12/5/18 LIO/SEWRPC 6/1/2019 12/31/2019  $  99,788  $  99,788 

Recording Fees 

-2019 SI Grant

4.) Emergency 

Management - NG911
In Progress

 Requirements coming 

from State
0 0 12/5/18 LIO/EOM 1/1/2017 12/31/2019  $        -  $        - 

5.) Cadastral 

Improvements
In Progress

Working on multiple areas.  

Divided into 2 Phases.  

Cleanup and deep dive 

errors.

37 82 12/5/18 LIO 1/1/2018 12/31/2019  $ 150,000  $  75,894  $  74,106 

Recording fees 

- operating 

budget

6.) Cadastral 

Improvements - Phase 2
Not Started

Deep dive phase for 

complex errors - new map 

products

0 0 LIO 12/1/2019 12/31/2020  $        -  $        - 
Current 

Staffing

7.) Milwaukee County 

Zoning Data Compilation
Complete

Creating generalized 

categories
0 100 12/5/18 LIO 3/1/2018 12/31/2019  $        - 

Current 

Staffing

8.) Non-Map GIS Not Started
Behind on Project 

Workplan
0 0 LIO 6/1/2018 12/31/2019  $        -  $        -  $        - 

Current 

Staffing

9.) Datum Modernization 

- Vertical
In Progress

Technical Processing is 

underway
0 90 12/5/18 LIO/SEWRPC 6/1/2018 7/1/2019  $  50,000  $    4,508  $  45,492 2017 SI Grant
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MEMORANDUM 

 
TO:  Land Information Council  
FROM: Kevin Bruhn, Land Information Officer 
DATE:  May 28, 2019 
 
SUBJECT: Planimetric Data Update 
 
BACKGROUND 

The Planimetric data, (pavement edges, building footprints, pervious\impervious surfaces, waterline, 
utilities, etc.) has historically been updated after each capture of aerial imagery.  This project is to refresh 
the Milwaukee County data that was completed in 2010 and 2013 and last updated in 2015.  The update 
area has been identified at 4.48 square miles or about 2% of the county. It is the intention of the LIO to 
start this update in-house later in the year.   Previous projects were completed with external resources and 
usually covered 17 square miles or 7% of the county each time. 
 
ACTIVITIES THIS PERIOD:  12/18 - 6/19 

• Performed change detection from 2015 and 2018 imagery and property records 
• Created map of change 

 
NEXT 

• Create project management documents 
• Initiate updates 
• Perform quality control 

  
Attached: 
 Map of update areas 
 Exhibit of data layers 

******* 
 

DEPARTMENT OF ADMINISTRATIVE SERVICES 
DIVISION OF FACILITIES MANAGEMENT 
MILWAUKEE COUNTY LAND INFORMATION OFFICE 

633 West Wisconsin Avenue, Suite 903, Milwaukee, WI 53203 (414) 278-3927 
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Greenfield

Glendale

Cudahy
Greendale

River
Hills

Brown
Deer

Fox
Point

Bayside

St.
Francis

Hales
Corners

South
Milwaukee

Whitefish
Bay

Shorewood

West Milwaukee
PLANIMETRIC DATA
POTENTIAL UPDATE AREAS

Milwaukee County Land Information Office

Parcels with Updates
Municipal Boundaries

square miles of parcels
of total land area

4.84
2.0%
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PLANIMETRIC DATA
FEATURES TO BE UPDATED
Milwaukee County Land Information Office

Utilities Points
!Communications Tower
!Light Pole
!Power or Telephone Pole
!Transmission Tower
Utilities Lines

Communications Tower
Pipeline
Substation Structure
Transmission Tower

Environmental Points
!Marsh Symbol
nmTree
Structure Points
!Bridge
!Fence
!Propane Tank
!Sign or Billboard Symbol
!Structure
!Wall
Structure Lines

Bridge
Concrete
Water Features
Fence, Guard Rail
Pool
Ruin Foundation Outline
Structure
Wall
Other

Park and Recreation Lines
Recreational: Athletic Fields,
Courts, Baseball Diamonds
Recreational: Bleachers
Recreational: Golf Course
Related

Hydrographic Points
!Culvert Symbol
!Water Flow Arrow
Hydrographic Lines

Culvert Line
Hydrography Hidden
Water Body
Water Line

Transportation Points
ÓRailroad Signal
Transportation Lines

Railway
Paved Road
Sidewalk
Trail
Unpaved Road

Utilities Polygons
Communication Tower
Substation Structure
Transmission Tower

Hydrographic Polygons
Water Body

Park and Recreation
Polygons

Athletic Fields-Courts-
Baseball Diamonds

Bleachers
Golf Course Related

Transportation Polygons
Paved Road
Sidewalk
Unpaved Road

Environmental Polygons
Marsh
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MEMORANDUM 

 
TO:  Land Information Council  
FROM: Kevin Bruhn, Land Information Officer 
DATE:  May 28, 2019 
 
SUBJECT: Cadastral Improvements 
 
BACKGROUND 

 
The process of updating the City of Milwaukee Cadastral data was developed 2017. Differences 
and inconsistencies were noted between the County and City data and a project to standardize 
this data was created.   A pilot project was started in mid-October of 2017 that looked at 6 
quarter sections throughout the City to set a foundation for the project.  The findings in the pilot 
project were consistent throughout the 6 quarter sections and staff determined that it would be 
feasible to move forward on a County wide project.  This project now focuses on the annotation, 
cartographic lines, geometry issues, and will note additional concerns. 
 

• The annotation cleanup will address such items as varying placement of annotation, 
overstrikes, spacing, easement, and missing data. 

• The cartographic lines will focus on removing the duplicate lines, correcting the subtypes 
in attributes tables, fixing and the location of lines, and addressing the easement details.  

• The geometry issues will focus on the misaligned lines and polygons for Certified Survey 
Maps, Condominiums, and Subdivisions Plats for current data and historical data. 

The final part of this project will quantify additional efforts needed by the staff to address 
specific problem areas like city and county owned land, editing the Condominium data for 
consistency, editing of Subdivision and Certified Survey polygons, issues with the parcel data, 
and right of way line work.  All line work changes are validated from recorded deeds and 
documents.  Documents that are used are being attached to the changes for historical reference.  
The time that is needed to fully research line work changes for phase 2 will be very meticulous 
and time consuming.  A proposed project schedule will be developed near the end of phase 1. 
 

ACTIVITIES THIS PERIOD:  12/8 – 6/19 

• 449 of 547 (82%) Sections have been completed 
• 331 Phase 2 errors identified 

 
 
Attached:  Progress Report 
      Examples of items and tasks  

DEPARTMENT OF ADMINISTRATIVE SERVICES 
DIVISION OF FACILITIES MANAGEMENT 
MILWAUKEE COUNTY LAND INFORMATION OFFICE 

633 West Wisconsin Avenue, Suite 903, Milwaukee, WI 53203 (414) 278-3927 
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Examples of areas to be cleaned up. 
 

 
Subdivision Annotation and Cartographic tie lines 

 
 
 
 
 

 
Condominiums 
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Geometry Issues, Easement data, Annotation 

 
 

 
 

 
Missing Subdivision annotation and cartographic lines 
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as of May 23, 2019

City of Milwaukee
Cadastral Update Status

   Legend
EDIT_STATUS

Phase I Complete (449)
In Progress (13)
Unedited (85)
Municipal Boundaries

82.2 %
2.3 %

15.7 %

Errors to Resolve in Phase II1,2,3 ...
Total Errors = 331
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MEMORANDUM 

 
TO:  Land Information Council  
FROM: Kevin Bruhn, Land Information Officer 
DATE:  May 28, 2019 
 
SUBJECT: Zoning Data Consolidation 
 
BACKGROUND 

The Land Information Office has consolidated the parcel zoning data from the municipalities within 
Milwaukee County.  The zoning codes and descriptions vary from municipality within Milwaukee 
County and this effort was to bring in all of these datasets together to create a seamless coverage.  Most 
zoning categories are able to be aggregated except for residential categories.  There is not a consistent 
method for reporting residential properties.  There is a mixture of 1-family, 2-family, general residential, 
and combined 1 and 2 family residential.  At this point, there is not a way to combine this category in a 
more consistent report. 
 
At this time, the data will not be distributed or submitted to the State of Wisconsin but will be made 
available as a service and viewing on the Milwaukee County GIS website. 

ACTIVITIES THIS PERIOD:  12/18 - 6/19 

• 16 of 18 munciaplities have zoning zones. 2 municpalities are tied to the parcel 
• 305 individual codes aggregated down to 19 categories 
• GIS data layer representing generalized zoning 

 

DEPARTMENT OF ADMINISTRATIVE SERVICES 
DIVISION OF FACILITIES MANAGEMENT 
MILWAUKEE COUNTY LAND INFORMATION OFFICE 

633 West Wisconsin Avenue, Suite 903, Milwaukee, WI 53203 (414) 278-3927 
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General Zoning 
Category

Zoning 
Code 
Count

Unique Zoning Codes
General Zoning 

Category
Taxkey 
Count

Commercial or 
Business Park

62
6, B1, B-1, B2, B-2, B3, B-3, B4, B-4, B-5, B-6, BP, C1, C-1, C2, C-2, 
C-3, C4, C-4, C9F, C9F(A), C9F(B), C9F(C), CO, CS, D, D-1, F, LB1, 

LB2, LB3, O, RB1, RB2, RO, SP-RP, VB
Residential:  1-Family 109,519

Residential:  1-Family 44
1, 1A, 2, R1, R-1, R1-15, R1-6, R1-9, R-1A, R-1E, R2, R-2, R2A, R3, 
R-3, R3A, R-3E, R4, R-4, R-5, R-6, RS1, RS-1, RS2, RS-2, RS3, RS-3, 

Residential:  2-Family 74,073

Residential 42
A, A-1, A-2, A-3, B, C, C9A, C9A(A), C9A(B), ER, R-1, R-2, R-3, R-

4, R-5, R-7, R-7A, R-8, R-A, RA-1, RA-2, RA-3, RA-4, R-B, RB-1, RB-
Residential 35,924

Institutional 22
4, 4A, C9D, C9D(A), C9D(B), CC, E, F, I, I-1, IU, P-1, P-2, S-1, SP-

INS, SP-MED, SP-PUB, TL
Commercial or 
Business Park

13,427

Residential:  Multi-
Family

22
5, MFR1, MFR3, R4, R8, R-8, R-9, RM1, RM-1, RM2, RM-2, RM3, 

RM-3, RM4, RM5, RM6, RM7, Rs-5
Residential:  Multi-

Family
12,786

Planned 
Development

18
9, B1, B-4, BPD, DTSMUPDD, OVPD, PD, PDD, PDD-1, PDD-2, 

PUD, RPD
Planned 

Development
12,658

Industrial 16 IC, IH, IL, IL1, IL2, IM, IO, IO1, IO2, M1, M-1, M2, M-2
Residential:  1- and 2-

Family
10,210

Manufacturing 14 C9H, Lm-1, M, M1, M-1, M-2 Industrial 4,605
Mixed Use 14 B-2, B-3, B-4, B-5, B-7, C9B, C9B(A), C9B(B), C9G, R3, R4, R5, Mixed Use 1,980

Parks 13 P, P-1, P-3, PK, PR, SP-POS Manufacturing 1,361
Retail 10 B-1, B-2, B-3, B-6, C-1, C9C, C9E, NS1, NS2 Parks 1,164

Residential:  1- and 2- 9 R2, R3, R3A, R4, R4A, R5, R-6, RD-1, RD-2 Institutional 835
Residential:  2-Family 9 3, R2, R-7, Rd-1, RT1, RT2, RT3, RT4 Retail 666

Transportation 9 7, B-3, B-4, B-5, C3, P-1, SP-PKG, TUC-1 Transportation 521
Environmental 6 C-1, FW, G, M-3, SP-CON Redevelopment 499

Agriculture 4 A, A-1, A-2 Agriculture 358
Other 3 8, SF, VARI Unknown 265

Unknown 2 PENDING, X Environmental 59
Redevelopment 1 RED Other 17

Total 320 Total 280,927  
******* 
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Zoning Categories

Agriculture
Commercial or Business Park
Environmental
Industrial
Institutional
Manufacturing
Mixed Use
Other
Parks
Planned Development
Redevelopment
Residential
Residential:  1- and 2-Family
Residential:  1-Family
Residential:  2-Family
Residential:  Multi-Family
Retail
Transportation
Unknown

Milwaukee County
Zoning Categories by Parcel
Milwaukee County Land Information Office
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STATE OF WISCONSIN 
DEPARTMENT OF ADMINISTRATION  
DIVISION OF INTERGOVERNMENTAL RELATIONS 
DOA-12020 (R 02/2017) 
S. 16.967(7) WIS STATS 
S. 59.72(2)(b) WIS STATS  

 
RETURN COMPLETED FORM TO: 
WISCONSIN LAND INFORMATION PROGRAM 
PO BOX 8944, MADISON, WI 53708-8944 
WLIP@wisconsin.gov 
VOICE (608) 267-3369 
FAX (608) 267-6917 
 

 
Wisconsin Land Information Program 

County Retained Fee/Grant Report 
Instructions: 
 
If your county has accepted a grant under s. 16.967(7) WIS STATS or retained any fees under s.59.72 (5) WIS STATS, 
submission of this report to the Wisconsin Department of Administration, Division of Intergovernmental Relations is 
required by June 30th of the following year in accordance with s. 59.72(2)(b) WIS STATS. 
 
County County FIPS Recording Period: 
Milwaukee 079 From Jan. 1, 2018 To Dec. 31, 2018 
Name of Land Information Officer Email Address Phone Number 
Kevin Bruhn kevin.bruhn@Milwaukeecountywi.gov 414-278-3927 
 

1. Amount awarded in WLIP grants under s. 16.967(7) Wis. Stats. in the reporting period  
(Jan. 1 – Dec. 31, 2018) $ 51,000.00   

2. Amount of document recording fees retained under s. 59.72(5) Wis. Stats. for land 
information in the reporting period at $8 per document (Jan. 1 – Dec. 31, 2018)  $ 778,680.00  

3. Total amount of grants and retained fees provided through the WLIP in 2018 $ 829,680.00 

 

Brief narrative or bulleted summary of 2018 land information activities, including relevant web-links: 

• Orthophotography/Oblique imagery capture from Eagleview Technologies 

• Completed 50% of the cadastral improvements for the City of Milwaukee 

• Cadastral updates for all 19 municipalities of Milwaukee County 

• Quarterly aggregation and compilation of address and cadastral mapping updates, maintained by 
Milwaukee County and the City of Milwaukee, data is made available on public website.  

• Facilitated the 17th Milwaukee Municipal GIS Users Group (MMGUG) Meeting, November 8th 

• Conducted June, and December Land Information Council Meetings. 

• Georeferenced 1894 Sanborn mapping 

• Integration of eRTR DOR data with Fidlar parcel ownership information for published quarterly updates 

• Vertical Datum Migration from NAD27 to NAD83 

• Data and service migration from NAD27 to NAD83 

• Completed Charter and Bylaws for the Milwaukee County Land Information Council 

• Participated in the Census Bureau LUCA program 
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http://county.milwaukee.gov/mclio/about/projects/2015-Orthophotography-Project.htm
http://county.milwaukee.gov/mclio/about/mmgug.html
http://county.milwaukee.gov/mclio/about/Land-Information-Council.html
http://lio.milwaukeecountywi.gov/webapps/1910-Sanborn/
http://county.milwaukee.gov/mclio/about/Datum-Modernization.htm


 

Wisconsin Land Information Program  
County Retained Fee/Grant Report – Continued 

 
Land Info 
Spending 
Category  
 

 

Project Title(s) 
 

 

Expand the height of rows if 
you have multiple projects in a spending category.  

Row height will automatically expand as you type. 
Do not delete rows. Add rows only for “Other.” 

 

Land Info Plan 
Citations 

 

Page number or 
section reference 

 

Project Cost 
 

Note unit cost  
and project total for 

each project 

 

Total Cost for 
Spending 
Category 

(ONE total per 
Spending 
Category) 

Digital Parcel 
Mapping 

 
Cadastral Maintenance: All 19 Municipalities 

Cadastral Improvements – City of Milwaukee 

 
LRM: 2015, 

II.P7 

 
$129,235.85 2 FTE 

$41,152.65 LTE 
$170,388.50 

PLSS  
 

Milwaukee County Surveyor Services 
Vertical Datum Modernization – NAD 83 

LRM: 2015, 
II.P6 

$82,916 
$27,249 

(SEWRPC) 
$110,165 

Other Parcel Work 
(e.g., ROD 
indexing) 

 
Plat of Survey parcel index maintenance 

 

 
LRM: 2015, II. 

P8 

 
1,125 Platt Scans 

@ $.33 per 
$371.25 

LIDAR 
 

LP360 Software Renewal 
 

LRM: 2015, II. 
P9 

 
$936.28 $936.28 

Orthoimagery 
 

2018 3” Ortho/Oblique Imagery 
 

 
LRM: 2015, II. 

P10 

 
$37,286 

 
$37,286 

Address Points 
 

Enterprise Address System 
 

LRM: 2015, II. 
P10-11 

 
.25 FTE  $19,717.50 

Street Centerlines 
 

Street Centerline Maintenance 
 

LRM: 2015, II. 
P10-11 

 
.25 FTE  $19,717.50 

Software  
Latitude Geographics GeoCortex 

ESRI 
Geocue - Blue Marble 

 
LRM: 2015, III. 

P18 

$6,853.75 Latitude 
$38,459 ESRI 

$449.10 BlueMarble 
$45,761.85 

Hardware 
MCLIO Infrastructure Administration, 

Infrastructure and Hardware purchases 
Including Cross Charge 

 
LRM: 2015, III. 

P17-19 

$92,083 1 FTE 
$34,018.65 Charges 
$1,154.22 Hardware 

$127,255.87 

Website 
Development/ 

Hosting Services 

 
LIO Website support, GIS Website support - 

HTML5 
 

 
LRM: 2015, IV. 

P20 

 
$78,870 .5 FTE $39,435 

Administrative 
Activities and 
Management 

Milwaukee County Land Information Office 
(MCLIO) Operations and Project Management, 
Fiscal Management & Staffing, Data Requests, 
Dept Admin, legacy costs and overhead costs 

 
LRM: 2015, III. 

P17-19 

$97,820 1 FTE 
$1,154.22 Supplies 
$34,018.65 Admin 

$116,547.56 Legacy 

$233,671.59 

Training and 
Education 

esri Developers Summit, 
WLIA Annual and Regional, 

Metro Milwaukee User Group 

 
LRM: 2015, III. 

P17-19 

$536.13 WLIA 
$2,898.51 esri Dev 
$200 User Group 

$3,998.95 

Other  
(specify  

in second column) 

1894 Sanborn fire insurance mapping - 
georectification, mosaic and service 

 
 

 
$23,726 .5 Intern $11,863 

TOTAL 
 Amount of retained fees and grants spent on land records modernization in the reporting period      

Total may be more or less than the amount of grants awarded and fees retained in 2018 (if carried over from year to year) 

 $  831,897.86 

Amount of retained fees and grants carried forward to calendar year 2019 from previous years $ 1,605,418.29 
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MEMORANDUM 
 
TO:  Land Information Council 
FROM: Kevin Bruhn, Land Information Officer 
DATE:  May 28, 2019 

SUBJECT: 2020 LiDAR Capture  
 
BACKGROUND 
Milwaukee County has been collecting Light Detection and Ranging, LiDAR, in intervals of 5 
year acquisitions.  This has been done in 2010 and 2015.  A 2020 collection is a continuation of 
this program. One notable change in for this collection is the resolution of the data.  Previous 
collections were done at 1.7 points per meter.  This acquisition will be at 30 points per meter.   

This will allow the county, its partners, and private business to perform transportation planning 
with design related applications, vegetation analysis, building modeling, micro drainage 
analysis, shoreline erosion analysis, utility asset extraction, and hydraulic modeling.  

The State of Wisconsin Department of Transportation is willing to contribute to the collection of 
the high resolution LiDAR to support their design needs in Milwaukee County.  The proposed 
contribution is estimated to be $25,000.  

 GRANTS COST 

2020 LIDAR  $99,788 

2019 STARTEGIC 
INITIATIVE GRANT 

$50,000  

WI DOT 
CONTRIBUTION 

$25,000  

FINAL TOTAL:  $24,788 

 
ACTIVITIES THIS PERIOD – 12/18 – 6/19 

1. Meeting 4/9/19, of 7 County LIO’s to gauge interest in LiDAR  
2. General cost menu for high resolution elevation products 

 
NEXT  

• Complete contract for LiDAR from Ayres/Quantum Spatial. 
 

Attached:  
 Sample solution from Ayres\Quantum Spatial 

Scope of services from Ayres\Quantum Spatial 
 Sensor capabilities collection benefits 

DEPARTMENT OF ADMINISTRATIVE SERVICES 
DIVISION OF ECONOMIC DEVELOPMENT 
MILWAUKEE COUNTY LAND INFORMATION OFFICE 

633 West Wisconsin Avenue, Suite 903, Milwaukee, WI 53203 (414) 278-3927 
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April 1, 2019 
 
Robert W. Merry, PLS 
Chief Surveyor 
Southeastern Wisconsin Regional Planning Commission 
Waukesha, WI  
 
 
Dear Rob: 
 
Thank you for the opportunity to submit this proposal for lidar services for Milwaukee County in 2020. 
This letter describes the project approach, specifications, and fees for countywide high density lidar. The 
total project area is 247 square miles, which includes a 100 meter buffer around the County. Please 
refer to the Exhibit A for a map of the project area. The Ayres Associates/Quantum Spatial team will 
provide the following services. 
 
L i d a r  S c o p e  o f  S e r v i c e s  
SEWRPC and Milwaukee County understand the importance updating elevation base data on a regular 
basis. In 2020, the County is considering a high density lidar project to take advantage of new 
technologies and to support its business needs and the needs of its constituents.  
 
The County completed its previous lidar project in 2015. Lidar technology has advanced significantly 
since that time, and the County would like to take advantage of these advancements by collecting high 
density, high accuracy lidar data. The County can leverage the high density lidar data for transportation 
planning and design related applications, vegetation analysis, building modeling, micro drainage 
analysis, shoreline erosion analysis, utility asset extraction, and hydraulic modeling among uses.  
 
L i d a r  P r o j e c t  A p p r o a c h  
Ayres Associates understands that the proposed Lidar project calls for the development of high accuracy 
topographic mapping and above ground modeling across 247 square miles (county-wide) in Milwaukee 
County. The lidar data collection will be done using a low altitude fixed wing aircraft equipped with an 
advanced lidar sensor and an airborne GNSS/IMU system for accurate georeferencing. The lidar point 
cloud will be captured during the spring leaf-off state, and when clouds or haze are not present between 
the aircraft and the ground. 
 
The lidar will be collected at 30 points per square meter nominal pulse density. The lidar will achieve 
Quality Level 0 (QL0) vertical accuracy as defined by USGS Lidar Base Specifications, which equates to 5 
cm RMSEz on level or uniformly sloped non-vegetated ground. 
 
The raw lidar point cloud will be calibrated and then classified according base classification scheme 
listed below. All collected Lidar points will be retained in the point cloud according to these 
classifications. As an option, high vegetation and building classifications can be done using automated 
routines.  
 
Lidar Base Classification Scheme: 
 1: Processed, but unclassified 
 2: Bare earth 
 7: Low noise 
 9: Water 
 17: Bridge deck 
 18: High noise 
 20: Ignored ground (breakline proximity) 
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Hydro breaklines will be collected for hydro flattening of ponded water bodies and ensuring proper 
downhill gradients for flowing water. A bare earth digital surface model for the project area will be 
generated from the processed lidar data and will support the generation of contours at 1-foot contour 
intervals. 
 
L i d a r  G r o u n d  C o n t r o l  
Ayres Associates will use the airborne GNSS/IMU data collected at the time of flight to reduce the 
required amount of ground control. We will use WisCORS data collected during the flight from nearby 
permanent base stations to calibrate the raw lidar data. Ayres Associates will survey 20-25 ground 
control points across the county that will be used to validate the calibration of the raw lidar data.  
 
C o o r d i n a t e  S y s t e m  a n d  D a t u m  
The lidar data will be delivered in Wisconsin State Plane Coordinates, South Zone. The horizontal datum 
will be NAD83 (2011), US Survey Feet, and the vertical datum will be NAVD88 (Geoid 12B), US Survey 
Feet.  
 
L i d a r  P r o j e c t  D e l i v e r a b l e s  
Deliverable products included in the above proposal are as follows: 
 
Base lidar datasets to meet USGS QL0 for point density and vertical accuracy 

 Classified point cloud, LAS 1.4 format  
 Hydro flattening breaklines (100-ft streams and 2 acre ponds), shapefile format 
 Bare earth DEM, 1-ft pixel, 32-bit floating point grid 
 Tile schematic, shapefile format 
 Ground control report, PDF format 
 Data acquisition and processing reports, PDF format 

 
L i d a r  E n h a n c e m e n t s  a n d  D e r i v a t i v e s  
The following list of enhancements and deliverables is being provided for your consideration as you plan 
for this project. We can provide budgets for each of these derivatives individually, but these are not 
included in the proposed base project fees.  
 
Recommended lidar enhancements to the base QL0 requirements (not included in Proposed Fees): 

 Improved hydro breaklines (20-ft and wider streams and 2 acre ponds) 
 1-ft contour dataset (topologically cleaned, four contour types) 
 Bare earth point cloud – class 2 points only 
 Automated classification of high vegetation and buildings (classes 5 and 6) 
 Vertical accuracy field survey and report generation (NVA and VVA) 

 
Additional lidar derivative datasets for consideration (not included in Proposed Fees): 

 Further improved hydro breaklines (8-ft and wider streams and 1-acre and larger ponds) 
 Highway corridor point cloud ribbons and surface models 
 Transportation and utility asset extraction, points and vectors 
 2D building outlines generated from building points 
 3D buildings generated from building points 
 Tree canopy polygons from high vegetation points  
 Intensity imagery 
 Digital Surface Model (DSM) of first returns 
 Culvert collection and hydro-enforced DEM 
 Cloud hosting and delivery of point cloud and derivatives 
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P r o p o s e d  F e e s :  
The following pricing is not-to-exceed lump sum amount for the countywide base lidar services listed in 
this proposal.  
 
Lidar Base Project: 
Lidar acquisition and processing of 30 ppsm data countywide:  $99,788.00 
 
 
 
  
I hope that we have provided the information you require to proceed with planning for this important 
lidar project in 2020. If you need additional information or clarification on the proposal details, please 
feel free to contact me at 608.443.1207. 

 
 
 
 
Sincerely, 

 
 
 
 
 
Zachary J. Nienow, GISP 
Ayres Associates Inc  
Project Manager – Aerial Mapping Group 
Direct: 608.443.1207 
NienowZ@AyresAssociates.com 
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Exhibit A 

Milwaukee County Project Area, 247 square miles including 100 meter buffer: 
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Riegl 1560i LiDAR Sensor 

In 2017, in collaboration with key clients and Ayres Associates, Quantum Spatial performed a rigorous evaluation of 
the relative performance of the next generation of commercial linear-mode LiDAR sensors. Our analyses included 
comparison of various parameters, including number of valid returns, the distribution of returns by height above 
ground, and intensity values and distribution. From this, we have determined that for high density LiDAR 
applications, the Riegl VQ-1560i outperforms all other sensors currently on the market. Our 2017 purchase of the 
sensor has enabled us to more readily provide high density LiDAR of superior quality to Quantum Spatial and Ayres 
Associates clients, and many of our clients are now adopting 1560i specifications and requesting use of the sensor 
for their LiDAR programs. The following provides an overview and justification for our recommendation to employ 
the 1560i for the project areas in SE Wisconsin.  The 1560i clearly represents the best value for cost for high density 
LiDAR applications.  With the region’s increasing use of high density LiDAR, the use of LiDAR data from this sensor 
will enhance the information that can be extracted from the LiDAR point cloud and hence the value of the datasets 
to the Region’s foresters, land information officers, planners, engineers, and other decision-makers. 

Sensor Capabilities 

The Riegl VQ-1560i instrument features dual channel laser scanners, a laser 
pulse repetition rate of up to 2 MHz (> 1.3 million ground measurements per 
second), high performance IMU/GNSS system, a large field of view (58 
degrees), forward/backward scan angle and a matrix scan pattern. The 
sensor operates at high altitudes (up to 15,500 ft) allowing for greater 
versatility, efficiency, and speed of acquisition for cost effective data 
collections at high pulse densities. The ability to fly at higher altitudes than 
traditional sensors renders it ideally suited for large area acquisitions.  
 
One of the most unique and innovative features increasing performance and 
efficiency of the Riegl sensor is the advanced scan pattern - 
forward/backward (8 degree from nadir) look capability as well as offset laser 
channels (± 14 degrees) which provide for even and dense point spacing over 
variable terrain elevations. As illustrated (right), the sensor utilizes two laser 
sensors that scan in a synchronized cross-fire pattern that passes through the 
nadir position, increasing the probability of ground returns in heavily 
vegetated environments. This configuration allows for more effective and accurate data capture from multiple 
angles to more efficiently achieve higher point densities compared to traditional scanners where there is a greater 
chance that points from different flight lines “bunch up”.  
 
In addition, the fully integrated and calibrated dual laser 
Multiple-Time-Around (MTA) airborne processing 
software, echo digitization, and full-waveform capability of the 
1560i facilitate a range of options for multiple-target 
detection. The MTA processing allows handling more than 10 
pulses in the air simultaneously which is a significant 
consideration over the forested and urbanized areas found in 
SE Wisconsin.   
 
 
With the Riegl 1560i matrix scan pattern, each laser channel is rotated 
± 14 degrees from parallel to create the most optimal matrix scanning 
pattern of any LiDAR scanner available today.  Graphics courtesy of 
Riegl. 
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Example Application: Greater Resolution of Forest Structure 

Derivation of canopy structure metrics from the LiDAR such as height, 
crown size and canopy cover, and of derived variables such as basal 
area, DBH, volume, and potentially species, is greatly enhanced with 
improved differentiation of mid-canopy structure. As with photon 
counting sensors, number of points is not necessarily a good indication 
of information content. However, the strong signal to noise ratio of the 
Riegl 1560i means that most of the points recorded represent real 
features in the canopy. The Riegl 1560i’s ability to produce up to 7 
returns per laser pulse (other sensors provide up to 4) improves the 
probability of canopy penetration, resulting in a higher density of 
ground and near-ground returns. Moreover, with a significant increase 
in native pulse density to ≥ 30 pulses/m2, we will see further 
improvement in the differentiation of sub-canopy features.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Better Intensities 

Accurate normalized intensity values across flight lines and project areas is critical to ensure the precision of above-
ground vegetation classification. For all QSI sensors, we have developed effective methodologies to normalize 
intensities with respect to gain, laser power, atmospheric transmissivity, and laser scan angle resulting in a more 
useable intensity image. Variability in intensity values across the same target is minimized mathematically to arrive 
upon a normalized intensity value that approaches a true radiometric value for each discrete LiDAR return. In 
addition, the collection of consistent intensity data for large projects likewise requires close attention to consistent 
collection parameters - same sensor type and settings, and consistent time of year with respect to ground conditions.  

  

Data from 1560i sensor illustrating more even distribution of 
returns 2, 3, and 4, and better canopy penetration, than other 
sensors on the market. Horizontal axis = height above ground. 

 

 
Riegl 1560i LiDAR point cloud displaying 
canopy penetration and vegetation detail. 
Points are colored by elevation. 

40



The quality of intensity normalization depends on the sensor used. The Riegl 1560i has been engineered with specific 
attention to providing a high-value intensity image. Unlike most other sensors, it calibrates and normalizes the 
intensity, providing both return amplitude and reflectance values. This reflectance value corrects for the scan angle, 
return range and the power of the laser pulse from the measured amplitude of the return, normalizing the 
reflectance intensity in a uniform manner across the dataset. The information is captured in 16 bits, preserving fine 
scale differences in the surface reflectivity in the near infra-red band, which relates to the species and health of the 
vegetation. This information in conjunction with the LiDAR spatial resolution and accuracy significantly advances the 
accuracy and resolution of vegetation classification for forest inventory, restoration and planning. Compared to the 
information typically gained by pairing spectral data (imagery) with LiDAR, the coincident intensity and height 
information available from 1560i LiDAR alone is certainly more cost effective, and providing detailed spectral data 
for land cover mapping.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibrated reflectance values for a high density (≥ 30 pulses/m2) LiDAR acquisition using the Riegl 1560i. This dataset was 
captured during 2017-2018. The different colors consistently represent different vegetation and forest types across the study 
area.  

Higher Value for the Same Cost 

The team of Quantum Spatial and Ayres Associates proposes flying the SE Wisconsin region at a 30 pulses/ m2 density 
with the advantage of next generation features.  The next generation LiDAR sensors allow an increase in flight 
efficiency.  This feature allows for an increase in the pulse density spec (to ≥ 30 pulses/m2) for forestry, urban 
mapping, engineering, and other applications with relatively minimal impact on project costs.  The higher point 
density and greater canopy penetration of the 1560i is of particular interest in a mixed suburban/urban/forested 
area such as SE Wisconsin because it will allow improved characterization of the canopy and improved penetration 
to the ground so that the understory and the ground are delineated better.  With the 1560i, LiDAR users can receive 
higher density LiDAR with greater canopy penetration and superior intensity information at a minimal additional 
cost vs the market rate for standard density LiDAR data. 
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MEMORANDUM 
 
TO:  Land Information Council 
FROM: Kevin Bruhn, Land Information Officer 
DATE:  May 28, 2019 

SUBJECT: 2020 Ortho and Oblique Imagery Capture  
 
BACKGROUND 
The Southeast Wisconsin Regional Planning Commission organizes the regional orthophoto 
acquisition every 5 years.  The Land Information Officers from the 7 Counties of the SEWRPC 
region are planning to capture imagery for the extents of the SEWPRC area.  Federal 
Transportation and Planning grants have been identified at $200,000 to assist with the 
acquisition of this regional flight.  The estimated grant portion for Milwaukee County is 
$18,032.  There is also a rebate from the Vertical Datum Migration project of 2019 that will be 
about $22,741.  This is from over estimation of project complications and length.   

The cost schedule has been generated from Eagle View formally known as Pictometry, the 
vendor for the oblique products that Milwaukee County historically utilizes.  The resolution of 
this flight is consistent with the previous three flights before at a nominal 3 inch, oblique and 
ortho. 

 GRANTS COST 

2020 IMAGERY  $137,286 

2020 STARTEGIC 
INITIATIVE GRANT 

$40,000  

2018 STARTEGIC 
INITIATIVE GRANT 

CARRYOVER 

$22,741  

SEWRPC 
CONTRIBUTION 

$18,032  

FINAL TOTAL:  $56,513 

 
ACTIVITIES THIS PERIOD – 12/18 – 6/19 

1. Meeting 4/9/19, of 7 County LIO’s to coordinate level of imagery resolution needed  
2. General cost menu for imagery products 

NEXT  
• Complete contract for imagery from Eagle View\Pictometry. 

Attached: 
• Wisconsin Regional Orthophoto Consortium schedule 
• 2020 Eagleview imagery capture agreement 

******* 

DEPARTMENT OF ADMINISTRATIVE SERVICES 
DIVISION OF ECONOMIC DEVELOPMENT 
MILWAUKEE COUNTY LAND INFORMATION OFFICE 

633 West Wisconsin Avenue, Suite 903, Milwaukee, WI 53203 (414) 278-3927 
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