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Presenter
Presentation Notes
As stated, my name is Lindsey Angell and I work for WSP Golder (Formerly Golder). 

Everything is better with a plan, but even more important, is a plan that meets current and known future needs.   Most landfills were initially permitted with a development plan in mind, and in many cases, with an initial detailed master development plan.    However, many facilities have not updated their development plans to reflect how things have changed since the initial planning effort. 



2 51st SWANA Western Regional Symposium 

“Kicking the Can Down the Road”

“Th a t ’s a  p rob le m  fo r a n o th e r d a y”

“Le t ’s ju st  fix th e  cu rre n t  issu e  a n d  w orry a b ou t  th e  re st  la t e r”

“Th a t ’s a  p rob le m  fo r a n o th e r d a y”

“We ’re  st ill d e ca d e s o ff from  c lo su re , w e ’ll fig u re  it  ou t  c lo se r to  th e n ”

“I’ll b e  re t ire d  b y th e  t im e  w e  h a ve  to  d e a l w ith  th a t”

Presenter
Presentation Notes
I have been working in this industry for about 10 years now. So although I might not have the most experience in the room I have been around long enough to have seen some things and have been told more than once in some form or another, “let’s just kick the can down the road”. I’ll be the first one to admit that I too have said “that’s a tomorrow problem” but tomorrow unfortunately will eventually become today. 

When it comes to landfill master planning and the discussion that typically result in one of these statements my response is typically always the same. “Well you might not be here but I most likely will be and more importantly the community you are serving will definitely still be here”. 




What is Master 
Pla n n in g ?

Presenter
Presentation Notes
First let’s talk about the What, What is master planning as it pertains to landfills? And more specifically the type of master planning that I’m discussing today
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• Webster Dictionary – Master Plan: a plan giving overall 
guidance

• Governor’s Office of Planning a Research - “A general plan is 
each local government’s blueprint for meeting the 
community’s long-term vision for the future.”

What is Master Planning, Really?

Presenter
Presentation Notes
According to the webster dictionary, a “Master Plan “ is a “plan giving overall guidance”. Well that’s not super helpful for our context. The state requires what they refer to as General Plans. These are defined as “blueprint for meeting the community’s long-term vision for the future.” I mention this because typically these plans can have a direct impact on the planning of landfills. It’s no surprise to anyone in the room that California is running out of available airspace given the increased population and the tightened regulatory requirements to site new facility. It’s one of the many reasons why initiatives such as SB1383 are so important and why owners need to be looking towards the future. 

So for the context of my presentation today, a master plan is a comprehensive look at a landfill to identify the steps to get from where the site is today to closure. Now some of you may be thinking that we already do this, you have a preliminary closure plan included in your joint technical document. 
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…At a minimum, the plan shall include:

(A) Cost Analysis -a lump sum estimate of the cost of carrying out all actions necessary to close the Unit, to prepare 
detailed design specifications, to develop the final closure and post - closure maintenance plan, and to carry out the 
first thirty years of post -closure maintenance, pursuant to all applicable SWRCB -promulgated requirements of 
Subchapter 5 of Chapter 3 ( § 20950 et seq.); and

(B) Map -a topographic map, drawn at appropriate scale and contour interval, and drawn to an appropriate level of 
detail, showing….

Preliminary Closure Plan
Title 27 § 21769 SWRCB (b)(2) 

Presenter
Presentation Notes
So let’s pause for a minute a discuss what is required to be included in a preliminary closure plan:
 
§ 21769 SWRCB (b)(2) Cost estimate & a map. The map being the proposed final cover grades and drainage patterns. 
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(b) The plan shall identify the steps necessary to perform either partial final closure, in accordance with § 21120, or 
complete landfill closure and shall include, but is not limited to, the following information:

(1) a closure cost estimate pursuant to §§ 21815 and 21820;

(2) location maps indicating property boundaries and the existing, permitted, and proposed final limits 
of waste placement; entry roads; and structures outside the property boundary but within 1000 feet of the property 
boundary. A location map shall also be included showing the general location of the landfill;

(3) [Reserved];

Preliminary Closure Plan
Title 27 § 21790 –CIWMB (b)(2) 

Presenter
Presentation Notes
§ 21790 – CIWMB (b)(2) Cost estimate & maps. They get a little bit more specific in that the maps must include other structures within 1000 feet of the property
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(4) a location map of the current monitoring and control systems including: leachate control and drainage and 
erosion control systems as required pursuant to chapter 3 (§ 20180 et seq.); landfill gas monitoring and control 
systems as required pursuant to chapter 3 (§ 20180 et seq.);

(5) a description of proposed postclosure land uses;

(6) an estimate of the maximum extent of the landfill that will ever require closure at any given time during the 
life of the landfill;

(7) an estimate of the closure date based on volumetric calculations, including supporting documentation. The 
estimate shall account for the effects of settlement and for volume occupied by daily cover material; and

(8) a preliminary description of closure activities including schedules for implementation…

Preliminary Closure Plan
What is Master Planning, really?

Presenter
Presentation Notes
Goes on to also include and a map with the current and proposed monitoring and control systems, a description of postclosure land uses, estimated closure date and the actual construction activities required to close the site. 

In the dozen or so joint technical documents that I have worked on so far in my career, there isn’t much more included in them than what is required. I think we can agree these plans show where the site plans to end up but not how we’re going to get there. 
 
But wait you might be thinking, aren’t construction sequencing plans included in the Joint Technical Document?
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Construction Sequencing Plans
What is Master Planning, really?

§ 21600 CIWMB (b)(4)(c)

Construction Sequencing Plans - Describe 
sequencing plans showing the anticipated phases of 
site development. A map showing the topographical 
contours prior to filling and the existing topographical 
contours of the permitted boundary.

Presenter
Presentation Notes
You’re right it is required by § 21600 CIWMB (b)(4)(c).  Notice that it actually only says describe the sequencing. The requirements for the maps is again only the predisposal topography and the proposed base grading plan. I have seen this as a simple discussion of the order of the cells remaining to be constructed in the document text, or a single figure as shown here with the base grading plan and the cells numbers in the order in which they plan to construct. 
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Construction Sequencing Plans
What is Master Planning, really?

Presenter
Presentation Notes
Another example here, where we included five years of fill sequencing showing the next cell construction and proposed interim fill plan. The level effort varies between sites that have a 100 years of capacity left versus 10 and between 17 cells left to construct and only 1.

Typically however, I’d say these plans show I’m going to do A, then B and then C at a vary high conceptual level. 





Components of a 
Ma ste r P la n

Presenter
Presentation Notes
So to recap a master plan is not a preliminary closure plan, and it is not a construction sequencing plan. Again, a master plan is a comprehensive look at a landfill to identify the steps needed to get from where the site is today to closure.
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Landfill Master Plan
Components of a Master Plan

TODAY

CLOSURE

So what should you be included in a landfill master plan?

1 Technical review of existing closure plan

2 Review of current regulations and practice

3 Soil balance

4

5 Leachate management

6 Stormwater considerations

7 Acce ss roa d  a n d  sit e  t ra ffic

8

Presenter
Presentation Notes
So what should be included in a masterplan? Here is a list of the top 8 things that we typically evaluate when asked to prepared a master plan. However, this is not a comprehensive list by any means I’m going to focus on the first six as we only have so much time. For each of them I’ve prepared a list of questions you might consider and address in a master plan. 
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1. Closure Plan Technical Review
Components of a Master Plan

Qu e st io n s to  co n sid e r:

• Ca n  it  b e  b u ilt ?

• Do  th e  lim it s m a tch ?

• Do  th e  a cce ss ro a d s a n d  b e n ch e s a lig n ?

• Ca n  yo u  re a lly ca p tu re  a ll t h a t  a irsp a ce ?

• Do e s it  d ra in ? 

• Ha ve  w e  fo u n d  w a ste  o u t sid e o u r o rig in a lly p e rm it t e d  lim it ? 

19 8 4 Pe rm it t e d  Lim it

20 0 4 Lim it  o f FGP

20 15  Lim it  o f FGP

Ca n yo n  fill t h a t  d o e sn ’t  d ra in

Presenter
Presentation Notes
Technical review of existing Closure Plan Can you actually construct the proposed final geometry of the site from where it sits today? More often than I should, I see final grading plans that have critical flaws. Some examples of the flaws that I have seen are limits that don’t align between the base and final grading plans, closure geometries with no benches or access roads as the design is only conceptual, areas that don’t drain with no identified plan on how it will be address that at closure. 

In one example a site had a final grading plan from 2004 that was extended beyond the permitted limits for the site as shown in this upper graphic. As part of the master planning efforts we were able to realign the final grading plan to be more in line with the existing permitted limit. There was still a change in the footprint but we were able to identify this change in limits and get it incorporated into the sites permitting document. With a slightly smaller footprint we had to make changes to the closure geometery to not lose any airspace. You’ll also notice the significant change in the footprint at the toe of the canyon. This is due to the need to construct a stability berm as a result of the change in regulations for the use of geosynthetics in the base liner system. This leads me to the second item on my list
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2. Review of Current Regulations & 
Practices

Qu e st ion s to  con sid e r:

Wh a t  re g u la t ion s h a ve  ch a n g e d ?

Wh a t  re g u la t ion s d o  w e  a n t ic ip a te  in  th e  fu tu re ?

How  h a s th e  st a te  o f th e  p ra c t ice  ch a n g e d ? 

Components of a Master Plan

Presenter
Presentation Notes
2. Review of Current Regulations. How have the regulations changed since the final closure plan was prepared? How has that affected site operations and fill planning? What are the impacts of the industrial stormwater permit that passed in 2015 or SB1383? Can we now go steeper with the improvements in geosynthetics? How has improved compaction and equipment technology changed the operation of site and efficiency in fill planning. 
 
One site we worked with had historically discharged stormwater from their site. Due to the industrial permit, they no longer able to do so as they were not meeting the minimum benchmarks for water quality. The site was then faced with figuring out how to store or treat their stormwater. The site currently has an existing basin but it will need to be removed at some point as it is located within the permitted waste limit. We evaluated the options of constructing a new basin on adjacent property they would have to acquire, the costs of various treatment systems and potential structural BMPs. The master planning effort allowed the site to evaluate their options and make a plan for when they will have to remove the basin based on their need for the airspace and the timing required to design and permit their chosen stormwater solution. 
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3. Soil Balance
Components of a Master Plan

Qu e st io n s to  co n sid e r:

• To o  m u ch  o r t o o  lit t le  so il?

• Wh e re  to  sto ckp ile ?

• Ca n  w e  se ll it ?

• Do  w e  n e e d  th e  so il la t e r?

• Wh e re  ca n  w e  g e t  so il fro m ?

• Pa rt ia l Clo su re s

Presenter
Presentation Notes
3. Soil Balance – Do you have too much or too little soil? If you have too much soil where is it going to go? Do you have the space available to stockpile it? Do you have to stockpile it on waste? Will double handling of the soil be required. Will you need it in the future for closure construction? Can we do partial closures now to prevent double handing of soil?
 
One of our client sites has an abundance of sand and through our master planning effort we were able to identify the total amount of sand that would need to be removed from the area of future cell development. Luckily there is a market for the material and contractors are willing to purchase it. We were able to determine a timeline and estimated soil quantities for the amount of sand that would need to be removed annually to align with their anticipated cell construction schedule. Its not uncommon for certain contractor to just leave a loader on site so they easily get the material when they needed it. 

Another site will have approximately 500,000cy of soil that will need to be removed for the next cell construction and no space to stockpile it onsite. They can’t just get rid of it as it will be needed for the closure construction. Luckily there is space to stockpile it across the road on top of a closed landfill unit but now the site is faced with additional hoops from the regulators to allow it to be stockpiled there before they can begin construction. Had an master plan been prepared for the site previously, they would have identified the need for a stockpile and incorporated it into their permitting documents well ahead of the need for the cell construction. 

Alternatively what if you site is soil poor? Do you have an identified soil source? Have you looked into engineered alternative liner systems to reduce the amount of soil you may need? These are only some of the questions that should considered for your site. 
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4. Fill Planning

Qu e st ion s to  con sid e r:

Wh e re  a re  w e  fillin g  n e xt?

Is th e re  in fra st ru c tu re  th a t  n e e d s to  b e  m ove d ?

How  d o  w e  m a in ta in  a cce ss d u rin g  e a ch  fill p h a se ?

How  d oe s e a ch  p h a se  t ie  in to  th e  fin a l g ra d in g  p la n s?

How  sh ou ld  th e  e n viron m e n ta l con t ro l syste m s b e  con st ru c te d ?

How  b ig  o f a  ce ll d o  w e  n e e d  to  con st ru c t  fo r a irsp a ce  e ffic ie n cy?

Doe s th e  p rop ose d  fill p la n  m a in ta in  st a b ility?

Components of a Master Plan

Presenter
Presentation Notes
4. Fill Planning – How will the site operate during each new phase of filling? Do we need to move the scale house or other infrastructure to complete the full build out? When should that happen, as the last cell constructed? Before? How will you maintain access through each phase of development? How do you install a landfill gas system so that’s its out of the way of operations? How big of a cell do you need to construct to give you time to raise the capital for the next cell?
 
Several sites come to mind that have final closure plans that require the relocation of their scale house, some of them have identified exactly where those scales houses are going to be moved to but others the plan isn’t so clear. One site owns the adjacent property and the scale house will need to be relocated to that property relatively soon as they are running low on airspace and that’s the last cell to be constructed luckily it will result in many years of airspace as its in the center of the site. Another site knows it needs to move the scale house as it is located in the waste footprint and we are currently working with them to evaluate if its better to construct the new scale house closer to the site entrance where space is limited along the main access road or if it would be better to construct the scalehouse at the back of the canyon near the borrow area as there is more space available. Another site has decided just not remove the scalehouse and adminstative offices but instead chose to revised their final grading plan geometry to recapture the airspace with a revised geometry with steeper fill slopes. 
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5. Leachate Management
Components of a Master Plan

Qu e st io n s to  co n sid e r:

• Will w e  b e  a b le  to  co n t in u e  to  o ffh a u l to  th e  POTW

• Do  w e  n e e d  m o re  sto ra g e ? Do  w e  h a ve  e n o u g h  sp a ce ?

• Co n t in u e d  le a ch a te  re c ircu la t io n ?

• Wh a t  o th e r t e ch n o lo g ie s a re  a va ila b le  fo r le a ch a te  m a n a g e m e n t?

• If w e  m o d ify th e  fin a l g ra d in g  p la n , w ill t h e  e xist in g  LCRS h a ve  e n o u g h  ca p a c ity?

• Sh o u ld  w e  co n sid e r p a rt ia l c lo su re ?

Presenter
Presentation Notes
5. Leachate Management – Do you need more storage? If your site currently takes it to the local POTW, are they going to continue to take the liquids with the potential future PFAS regulations? Will your site reach a point where existing recirculation trench have reach field capacity of the waste and need to be relocated or removed? Should your site be evaluating additional storage impoundments or technologies?
 
For a couple of our clients, their POTWs have already told them they can no longer accept leachate and that’s even ahead of potential future PFAS regulations. These sites are now evaluating their ability to build more storage and are even looking into newer technologies to evaporate the liquids. 
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6. Stormwater Considerations 

Qu e st ion s to  con sid e r:

Doe s m y sit e  cu rre n t ly d ra in ?

Is th e  in fra st ru c tu re  in  p la ce  con siste n t  w ith  th e  fin a l g ra d in g  p la n ?

Do  w e  n e e d  m ore  sto ra g e  ca p a c ity?

Doe s m y fin a l g ra d in g  p la n  d ra in  w h e re  I w a n t  it  to?

Components of a Master Plan

Presenter
Presentation Notes
6. Stormwater Considerations –Are the existing drainage conveyances consistent with the final grading plan? Are additional controls or infrastructure required to maintain drainage between now and closure depending on the planned fill sequencing? Are you going to have to construct temporary controls that will just have to be removed later as the site is developed? Is it more cost effective to construct the final drainage conveyances now?

One of our clients received an NOV for having inadequate stormwater controls. Given they are already in trouble, the site is faced with responding to the immediate need to satisfy the regulators but their quick fix doesn’t align with the sites future development. We were brought in to evaluate the current situation and create a plan that would not only address the immediate needs but also will tie into the drainage conveyances for the final closure. This lead to a complete review of the site and the creation of a master plan as the drainage conveyances affected the fill sequencing and timing of other projects at the site. 




Conclusion

Presenter
Presentation Notes
As I mentioned before these are only a couple of the major items that should be included in a master plan and what you need to address with vary based on each site’s specific needs. So to wrap things up why does it matter? 
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Ca sh flow

Re d u ce s re d e sig n s 

Min im ize s p o te n t ia l NOVs

Proa c t ive  re g u la to ry e n viron m e n t

Alle via te s tu rn ove r st ru g g le s

= SAVES MONEY

Why Master Planning Matters?
Conclusion

Presenter
Presentation Notes
Why should you consider a master plan for you site? I’ve listed the most obvious benefits here. The first being cashflow. Many sites have to manage their capital projects based on available cash flow. If you have mapped out the remaining life of your site between today and closure you can better plan for the construction projects and evaluate things like increasing tipping fees at the right time. Planning reduces the amount of redesign you may have to do for your site such as in the last example with not just installing a quick fix only to have to tear it out later. Planning can reduce the potential for NOVs and allows the site to operate in a proactive regulatory environment if they are thinking ahead to future regulation changes. And my favorite reason coming from the consulting side, it alleviates a lot of the pain associated with staffing turnovers both on the client side and as a consultant. If the plan is mapped out, that gives someone new a starting point on where the site is heading next. At the end of the day all of these things result in one thing. It will save you money. Hopefully I gave you a lot to think about and if a master plan doesn’t already exist for you site maybe is time to start thinking about creating one or if one already exists, seeing if it needs to be updated. I’m engineer so I really like having a plan for everything and I’d be happy discuss the plan for your site with you. 



Lindsey Angell, PE
Senior Lead Consultant
Phone: 916 -780 -3377

Mobile: 916 -247-8727

Email: lindsey.angell@wsp.com

Thank you

http://www.linkedin.com/company/WSP
https://twitter.com/wsp
https://www.facebook.com/WSPglobal/
https://www.instagram.com/wspglobal/
https://www.youtube.com/c/WSPGlobal
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