
I --005604
1-005604



I --005605
1-005605



ECOLOGICAL CONDITIONS OBSERVATION SYSTEM (ECOS)
MONITORING PROGRAM FOR BAY-DELTA
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Ill. PROJECT DESCRIPTION

,4.    P~o~cr ogscmzrto~� a~o
T~ Cenl~ for N~al L~ M~e~nt’s (Center) proposed project is t~ develop~nt
~o~ ~ ~ Nd~ator~ to d~e~ ecological ~d Nolo~al s~e~s.
Io develo~ a ~Nto~g progr~ for Bay-Delta C~D e~st~ reaoralion projects. ~ p~
of~ C~’s E~g~ Co~itio~ Obviation System (ECOS), the ~o~g pro~
a syge~lic way to moNtor adaptive ~e~nt for te~ MNtats N wetS, ~clud~
fip~ floodp~m ~d watersh~ system.

A Tool for A~tive M~e~m. C~D de~n~s ~pti~ ~e~nt ~ the ~lhod of
Mj~g swmegies to acco~ t~ Eco~stem Resto~tion ~ P~ (E~P) go~ ~ugh
ongo~g me~eme~ of resuks. To ~ple~t ~ptive ~ge~nt, C~D h e~b~g
~ds to ~et ~e E~P obje~ives, ~d ~pt ~ ~e~ ~ ~eor~g to
le~d. "Adaptive ~g~t ~s upon the id~cation of ~o~ ofeeo~em
~ive ~to~g of ~dicmors to ~e ~v~ o~r ~e, ~h, ~d p~g
of~tiom ~P, I997).

S~e ake~ive ~g~m ~rategies ~e ~sed to ~ p~ of ~ C~D ~ptive
~ge~nt progr~ ~o~tion ~s to ~ co~t~ to ~ ~ events t~t
M~ttm eondMo~ ~t for ~storation ~d ~em~t. ~ ~o~ion ~t ~ ~ to ~b~h
~e~m ~ ~h priorities ~d effectively ~o~orate tM re~ts. ~e fo~o~ ~e t~
~¢s ~ ~ten~d ap~o~h for o~ propoml:

~. ECOS ~ deveMp en~o~n~ mo~to~g pro~ protoeo~ for
g~ ~o~n ~ m underst~d the condition of the ~bi~s ~ ~ e~ms ofh~
~ ~ oM~ to adapt ~gement strategies to r~ch the goal of ~g eeo~ heMtk
~ ~m ~ derived ~om e~tMg datm mo~tor~g resou~e ~e~nt t~kK ~t o~mtiom,
~ ~mk ~e data is collected, ~lyzed ~ coruscated l~ugh ~w~e ~d so~e
o~ to ~ ge~y a~bie ~ erit~aBy reviewS.

ECOS ~ a ~ of co--rotation ~tw~n di~ip~s by crem~g a sy~m of de~tiom,
~ ~t~l ~ ~lys~. ECOS’s obj~tive ~ to develop a ~6 ~ta co~t~ ~ta
~orage, ~d co~c~n ~cludMg Geograp~c I~o~n Syste~ (GIS) ~t
~to~tion tec~ques ~d ~� t~ �ffecti~ness of~ptive ~gement effo~ By
set of g~y aecept~ ~storation methods wi~ ~tab~s ~d GIS, t~ p~ p~j~t
create ~ Mtegmted ~stem for ~lement~g adapti~ ~nt ~d ~g re~o~t~n
~ ~tom. ECOS pro~des a user-~e~ly, co~iment, ~d eoMrem me~
¯ e re,oration ~tiV~ on a regio~l/~el. ECOS w~ ~ve:

applicmion to a ~ ~eW of d~er~t ecosymem t~es;
cow,tern ~bilm ~ sp~ies level me~es ofsu~s ~d ~e;
a ~t~abE ~ for re~uree ~e~ w~h a v~ of re~ce ~gemem pfiofit~s
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and budgets to collect, manage, combine and interpret data;
the ability to show and predict results ofrannagement actions on an ecosystem-wide scale.

Pro~zrurn Phases. EGOS has two par~s: l) data daf~ition collectkm to determine the k~tlda of
information to be collected and the manner in which it will be collected; and 2) data manipulation or
the manner ofstoriug, communicating, analyzing, and visualizing the information~

Specie~ ~mlHabitat Monitoring, in general th~ purpose of a monitoring regime is to ascertain the
condkions of species and habitats. This is tim fi~andation upon which the dete~tion of restoration
objectives and techniques for r~habilitating species and habitats ra~ he imsed, CALFED has initiat~l
this foundation by a series of ta~s, such as descn’bing th~ ecological stressers, idert~ species
exhibiting the effects of stressurs, associating stressors with habitat function including rivers,
tin.plain, wetlands, r~axian, upland and upper watershed halYr~, Tbe Ecological Restoration Pla~,
Volume One (ERPP) deserves the vision of the restoration effort and specific re.oration program~
The Center’s proposed, project will etilize the CALFED ERPP implemet,aation and adaptive
management strategy including the indicators as the features or attn’butes oftha ecosystem that are
expected to change over tin~ in resporae to hnp[ementation of the r~storation projects. These
indicators will be the monitoring rcgin~s whose data can he compared and evaluated for specific and
as ~ as broad s~ale ecological health,

Habitat monitoring data may oRen he combined w~th incidem or "ev~t obr, ervation" (including
human activity) and management strategy information for a better und~’tanding of Cheng~s h the
resource. The results of the obser~ions w~ he entered into databases with a GIS component, which
then allow ~ display and analysis as tables or maps, It is in~nded that CALFED would make such
data accessible through server computers on the Interact.

Impact andEvent Observ~zio~. Capturing real-time and on-the-groand observations in a systematic
way -will he on~ of the prknasy strengths of this program. For instance, knovdn~ over time the effect
of land use activities helps to rank steps needed in prevanting additional habitat degradation,
Maintaining observations on riparian coffidors and associated floodplain helps to better define w~llife
movement corridors. Observations may be coordinated with other resource managen~’nt tasks. By
compiling such information in databnses and GIS, which provide the ability to analyze and display,
significant improvements in riparian corridor management will occur,

Ecosystem ApplicaHons. An application is a defined, agreed upon method of collecting, storing and
analy~tg data to answer important qu~stion~ Monitoring applications for th~ EGOS must he capable
o faddressing issues at the ecosystem or watershed scale ns well = specific sites. For example, an
application nmy revolve around how to control invasive exotic plants or maintain water quality.
Other examples are limiting invasions of pes~ species, motorized access, and how to integrale the
ecological ch~mges created by storm events into a sustainable ecoingleal landscape. CALFED
recognizes that becauso the most important management issues are often regional, appfications to
addre~ the~ will be most successful whe~ all stakeholde~ are involved in the proems, The C~ter’s
proposal incorporat~ and emphasiz~ the dasig~ of the monitoring program to: involve stakeholders
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in formuh6n~ the question to be add~,.sed: rank research needs; d~i~ ~t

~ the data~ ~d GIS th ~ci~tate spat~l ~ys~, ~ ~

Management ~ctivities. Re~urce ~ge~nt t~ks ~e ~1¢v~1 to ~ Ba~-DeRa ecusy~em
r~o~ion success ~d cost of 8~g reso~ces. Us~ ~ Center’s ~op~ ~ysis R~ord
(P~) dmab~ ~e, w~ qu~ti~ ~¢h rego~tbn ~ge~nt 1~ ~ t~ of ~s ob~¢tiv¢,
co~, ~r ho~, equipmem, sk~ ~vel, ~h~u~ ~ cost. Ha~ ~ ~ of~o~fion
~ q~t~miv~ evaI~lio~ of~gement optiom, st~gies, ~d priorities. ~e q~,
~ge~m ~tivities ~y ~ mo~ ratio~y ~hted to bio~gic~ suc~ss
~aptive ~ge~t o~iom ~d on a ~tic ~ork. lnco~r~ restoration
~m ~ ~o ~ ~ ~b~ ~fit~ost comp~ to det~e ~o~ ~fi~ties t~
~ ~ ~e~ ~e~ to ~ ~. F~, ~ ~h ~ ~ ~ ~lp co~on p~
develop ~[o~c~ ~d ~d cost e~cient r~io~ ~tNe ~ge~nt s~tegi~.

~ t~ ~b~ to ~p~te, ~e, ~ ~d cogitate ~m ~lude ~t~
~ GIS, Glo~ Pos~io~ S~ (GPS) mrs, digit~er, pM~ers, ~ commotion eq~nt.
We are eog~t of com~ts tMt e~g h ~g the~ t~bgies. SMce ~ e~ct ECOS to
~o~e a ~e ~y of~ ~gers to ~opt t~ symem ~d con~bute ~ ~ ~ the most
~nctio~ ~ ava~bM ~uip~at m~t ~ urged for pfiofiW ~e~n~.
cow,cation system mu~ ~lude a centrM s~er to e~end the ~ge of~rs.

~ ~ to M ~d ~ t~ pro~sed proj~t w$ ~ the ge6~p~ ~o~ of the Catego~ IIl
d~ ~ ~ced study ~ea ~th emp~is on te~est~ I~ ~ludMg wet~
Mbitm.

Th~ Cemer’s ECOS propo~ apples ~ay-Delta e¢osy~em-~de ~th ~ on ~o~
~fion ~ti~s ~r fi~ wet~ ~ winched regomtion ~d ~�~nt. In �~ct,
p~ ~fit h ~e eco~em it~ca~e ecosy~em heflth ~ ~ ~ ~ mo~o~g
re~o~tion p~jec~ for ~ptive ~e~nt. Because t~ e~ oft~ ECOS pm~
mo~tor ~aomtion acti~ties on t~est~ ele~ms ~lud~ ~ wet~ ~ floodp~
~t. ~e ~ond~ ~nefits would ~ th~ aquatic re~us w~eh ~ve a d~t ~htio~p to
~ ~bitats.

ThUd p~ ~nefits ~clude: l~do~ers who ~nefit ~om ~sto~fion projects for floodp~
~ge~nt; flood ~e~ who ~nefit ~om wmer~d ~ flood ~e~nt
pro~g dam to supra t~ ~temat~e met~ds; re~e ~gers resemble ~r a~ptive
~e~nt decision; resemble age~ies act~g ~ thek cap~ity ~ tug,tots or ~e~;
~terested p~ies who ~nefit ~om ~ effective ~storation ~ge~nt progr~

Table I s~es t~ stressor categories ~ restoration actiom id~t~ed
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include habitat management. These listed acllom would ~ the focus of the ECOS program for
developing cons~ent monitoring for adaptive managemem.

D,     BACKGROUND dND BIOLOGICAL/TECHNIC~IL JUS~FI~TION
The need for a systematic way for monitoring restoration effects for terrestrinl habitat including
wetlands, riparian, floodplain and watershed systems has Men a~knowledged in numerous discussions
in the CALFED process. AdditionaLly, the Adaptive Monitoring Program, Vol. II1, will begin to
develop the need for a systematic sound adaptive management regime with clear, unambiguous
standards for attainment of ecological health aiad an integrity of scientific review. The Center’s
ECOS proposal is to provide an accass~le, consistent and coherent means to evalnate the success
of ecosystem restoration projects and adaptive managemem. The Center believes that objective
evaluation of restoration project performance should be an integral part of every project so that we
can learn from our experience

Stens Ah’eadv Taken to Deveino ECOS. The Center has taken several steps to create this system.
We have developed several relational datalmse system.s to recurd and amiyz¢ information for resource
management. These ioelude the property database, PAR-generated manageraent task database, the
observation database, and the transect (monitoring) datalm.se. These systems may act as a
springboard for the work to be done in creating ECOS. In addition, existing individual monitoring
strategies are being collected and evaluated.

The Center received a g~ant to create an ECOS GIS program fi’om the Conservation Technology
Support Program, a consortium of firms that supports the use of OIS: Hewlett-Packard, Apple
Computer, Enviromr~ental Systems Research Institute and the Smithsonian. Otl~r grants have
purchased a Global Positionkag SystenL

Table 2 (Section IV) lists consultants involved in the conceptualization of ECOS.

~.,    PROPOSED SCOPE OF WORK

~ Our overaXl plan is to develop the ECOS monitoring program for CALFED
consistent with its Adaptive Management program, and in collahnmtlon with the CALFED staff,
technical worldng groups and scientific review panel. Our proposal is to focus the ECOS program
on the ecosystem restoration projects ~cluding foose fonded by Category III. Existing databases and
GIS systems will be surveyed to ensure consistency and communication in so far as possible. The
following is a brief explanation of the steps necessary to develop individual components of ECOS.

Monitoring Protocols. The Centar assumes CALt~’ED edaptive management standa~is will be
established. [f not, the Center would convene a monitoring protocol conference which will be
composed ofprecminent scientists in the reahns of ennservation biology, ecosystem and population
ecology, and biostatistics. In either case, the goal is to establish a consensus for realistic monitoring
criteria to assess the effectiveness of restoration projects and strategies for adaptive management.
The results of this process will be pt~ as a set o f guidelines or protocols confirmed by scientists
for ecosystem restoration managers.
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Observation Protocols. Observation protocols used by the Center will be reviewed in conjunction
with the monitoring protocols, to assess their applicability to ecosystem managamant problems. We
will also be surveying observation protocols used by conservation managers and land managers in
general and dealing with the problems of duplication, definitions, inconsistency and lack of
comparability. Observation categories can be standardized and should include vegetation, animal,
human and natural occurrences at a minimum. Finally, the observation protocol will be integrated
into the overall relational database.

Ecosystem Applications. Elements of the monitoring protocol include the extent of stakeholder
involvan~ent, definition of the question, data required and forms of presentation and communicatinn
materiah. A critical question for ECOS is the extent to which existing data and dam collection
methods can be incorporated into the system. Existing data and data collection methods may be
focused on biological elements path local or regionally fimited distributinn~ Identifying comparable
dma sets and incorporating existing databases into the system will enable ECOS to reduce the current
leval o fdupllcation and avoid the collection of non-comparable data. Applications will he developed
with assistance fi’om the Technology Consultant to design methods of stake, ho!dar involvement to
address these issues.

Management Tasf~. Management task databases will be iotegrated into the overall system (see
PAR). Restoration land managers need to be able to measure the relative benefit of managemeat
methods and specific tasks, winch will help to g~de and rank management activities.

Sources of Database Information. We will evaluate the sources of data to be used by this system
which will be dependent upon availability, accuracy, adaptability to the rest of the system, and cost
in comparison to other sources; other sources ioelude GIS data sets, remote sensing and GPS-
developed data. These resources will be reviewed for their potential to fill potential gaps in
information and to augraent or simplify field collected data. When the data assessment is completed,
we can proceed to building the database and G[S systems that maintain and communicate the best
and most compatible information,

Database Design . The guiding principle of database design is compatible databases. The
information must be nccossible to all stakeholders. Prodncts developed from the datalmses will be
traceable to the original data. As in other steps of this process, these features are intended to
encourage communication, comparison and analysis of information, reduce conCliet among
stakeholders and facilitate changes in resource management practices tlmt will benefit species and
habitats.

GISDesign. The structure oftbe GIS and related spatial databases should be flexible to encourage
analysis as well as communication. As mentioned regarding databases, this system will be designed
with reference to other systems in general use including CALFED and CVPIA programs. Of
particular interest is the National Spatial Data Infrastmeture being designed at the federal level by the
Federal Geographic Data Commitle¢. Local level components are being produced by URISA. the
Urban and Regional Information Systems Association.
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/V. COSTS AND SCHEDULE

The total ECOS program costs is $1,239,592 of which the Center has receive[ $95,842; the request
for the Category 11 grant is $1,143,750. A~achment A itemizes the phases, tasks and schedule
milestones for the proposcd project. The budget and schedule ~ he refined to develop weekly and
monthly tasks and milestones after consultation with CALP-ED staff.
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V. APPLICATION QUALIFICATIONS

The Center and its staffare highly qualified to succeasfidly implement this program.
Founded in 1990 and incorporated as a section 501(c)(3) nonprofit t~� exempt organization, the
C~nter’s main mission is to protect biological rasom~es through long-term stewardship of mitigation
argl conservation lands. The Center currently manages approximately 41,000 acres of land
throughout California fi’om Areata to San Diego. In January 1997, the Center entered into a
Memorandum of" Understanding with The Nature Conservaacy to u-ansition land management
responsibilities at several Conservancy sites to the Center. To date, over 20,000 thousand acres of
TNC lands have been transferred for management.

The Center has developed a unique software program and databa,s¢, the Property Analysis Record
(PAR), to accurately predict short- and long-term stewardship activitios and costs, and to assist land
managers in planning stewardship projects in perpatuity. Tbe Center Ires la~sonted the PAR semina~
to hundreds ofpublin agency and private parties tl~roughout the United States. The Center also
provides services developing and implcmw~.ing ~-labitat Conservation Programs (HCPs), conservmion
banking programs, preparing i~abitat managcn’~nt plans and cost analysis reports. We participated
in the beginning phases and continue to be involved in th~ Natural Communitie~ Conservation
Planning process in Sonthem California.

The Center will be responsible for overall program coordinalion and implementation. Expert sub
consultants witl be comracted to provide water quality, hydrology, appraisal and GIS production
sorvices. Table 2 identifies the specific individual responm"oilitles to be filled by the program

Execrate O~¢er Cent~ She~ Tcrc~ G~ pro~ ovcn~t ~d ~vh~8

~ Monit~ing Cen~r for Dennis C~rdina~g moni~r~g pr~ols.
C~rdinator Conse~alion Mushy
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She~ Te~: S~ Tere~ foxed the Ccnt~ ~ 1 ~ ~ ~ 16 ~s e~e ~ ev~t~g

~. T~ ~ ~ ~ ~ app~ion of~ C~o~ En~ Q~ A~ (~QA), Natio~
En~o~em~ ~ot~tion Act ~PA), Ea~gc~d S~s ~ ~SA), ~ ~e CI~ W~ Act
Section 404 ~I process. Her ~tive ~volvc~nt ~ ~g~ml co~ation p~
demo~rat~ t~u~ p~icipation ~ ~bitat Co~ion P~ ~CPs) ~ ~e Na~
Co~s Co~io~ P]~ ~CCP) pro~ ~ ~m~m C~o~ ~. Tere~ w~
~nt~ ~ de~lop~ the Center’s ~ so~w~e md ~ ~o~ do~ ofP~ ~s
on ~ ~e~e. S~ ~ ~ ~en md worked ~ive~ on ~bEat ~tion fo~ t~
Swa~n’s ~wk. Ms. T~ co~l~ed a B~hel~’s de~e ~ ~olo~ at Bdg~ Yo~
U~versity ~d a ~:e:s d~g~e ~ Biogeo~phy ~ E~�~ ~ at UCLA.
~o~ ~o~, ~ ~o~ ~nt e~edence ~ h~ weH s~ted ~ Executive
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of the ECOS Project. The success of the Center and the wide use of the PAR soth~are application
demonstrate that sbe has the visinn and the skills to see projects through from their inseptinn to ~k
successful implementation.

Brenda C. Pace: Ms. Pace ts a specialist in real estate, land economics, and finance. Prior to her
affiliation with the Center, Ms. Pace operated Pace Research Company, a consulting firm established
in 1976. Earlier associations were with devel~pmcot firms and banking hsfitntions. Ms. Pace holds
a Bachelor’s degree from the University of Oregon and graduated with a Master’s degree in Regional
Economics from UCLA. Her work at the Center has concentrated on establishment of systems for
renewing and analyzing mitigation properties. This work includes developing computer prog~ms
thal incorporate the variety ofreqalrements and activities necessary to maintain biological resources.
It also includes the mechanisms lbr converting the costs of restoration and long-term maintenance’
into figures nsafu[ for the establishment of spenial districts or endowments.

Elizabeth Pat~ersoa: Ms. Patterson AICP, is a Center hoard member. She has extensive ¢x~e
in enviromnental and natural resources policy, regulations, planning and ~t. She served
as program director for aq~ic resources policy of the California State Lands Commission, has
worked with several envirotmaentni organizations ha varions capacities, and has experience before and
within the California Stntc Legislature. Ms. Patterson served as staff for the Senate Subcommittee
on River Protection and Restoration to develop a legislative prograr~ Ms. Patterson has served as
CEQA environmental officer and Environmental Specialist (IV) for CEQA/NEPA ~a, iew. She has
more than I5 years experience working with local, regional state and foderal agencies and non-
governmental organizations.

ReJ~rences
Steve McCormick, The Nature Conservancy (415)777-0487

Dr. Frank Davis, U.C. Santa Barbara, D~pt. of Geography (805) 893-3438

Dr. Don Erman. U.C. Davis, Director of tire Center for Water and Wildland Resources,
(916) 752-8070

Dave Harlow. U.S. Fish and Wildlife Service, (916) 653-9767
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VI. COMPLIANCE WITH STANDARD TERMS AND CONDITIONS
The Center v~l comply with standard terms and conditions associated with a CALFED grant award.
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Attachment A

ECOS Program Budget and $cheda/�
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Attachment B

Center for Natural Lands Management

Description of the Property Analysis R~cord (PAR)
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The Property Analysis Record: Paying for Perpetuity

Every parcel preserved for the benefit of biotogical resources requires maamgeme~ involving
some level ofe~pense. If not planned in advance, management in peq~atulty can escalate into a
tremendous capital requirement. The ideal, of course, is to establish a funding source that
provides enough income to cover annual stewardship costs and includes a buffer to offset
inflmion.

How Much Money Is Enough.’?
The basic yardstick for deciding how much is needed is the average annual cost of

management. Unfortunately, there is no easy answer for determining this, and managers around
the country are struggling to develop formulas for calculating these costs. The costs vary widely
with the nature of the land, the type of protection (owned or under easement), the purpose of
conservation (endangered species, visitor services, edu~tion)o and further va.~es year by year.

The Property Analysis Record
The Center ~’ur N’atural Lands Management has developed a new tool, the Property Analysis

Record (PAR). The PA.~. is a computerized ~.tabase methodology that is extremely effective in
halping land managers cal~inte the costs of land management for a specific project. The PAR
helps analyze the ehara~eristics and needs of the property fi’om which management requirements
are derived. It helps pinpoint management tas~:s and estimates their costs as well as the necessary
administrative costs to provide the full cost of managing any property. The PAR generates a
¢on~i~� report which ~erves as a well-substantiated basis for long-term funding including
endowments, special distri~ fees, and other sources.

PAR Seminars
The Center presents the Property Analysis Record (PAR) methodology to land trusts,

governmental agencies, environmental consultants, project proponents, and other interested
parties throughout the state of Califurnia tl~’oogh the sen’finar, "Plmming Sustainable
Conservation Projects." PAR suttware and a user’s manual are provided to participants, and
soft,care is upgraded as new versions are introduced.

The PAR Seminar enables participants to:
¯ Understand the need for long term ste’,vardship;
¯ Readily determine and justify the long-term a~ivities and financial requ’u-ements of a

conservation project;
Develop biologically and economically sustainable projects;
Identify a complete array of management responsibilities;

¯ Provide an understanding of the financial components and financing mechanisms fur
s~ewardship;
Provide an accurate tool to standardize management and costing methodologies;
Increase communication and partnerships to produce cost-effective conservation
projects.
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As a part of the PAR seminar, participants are taught short-term and long-term planning concep~
management techniques; methods of estimating tasks and budgets; methods of establishing
~nancing, including endowments; and utilizing ~’e~ and special dis~cts to ~und the s~ewardship
necessary to preserve the habita~ in perpauity

The Future
The Society for Ecologicnl Restoration (SER), based in Madison, Wisconsin has recugnized

the value of the PAR methodology and has arranged to sponsor seminars across the United States
beginning in January 1997. Previous seminars have been jointly funded by the National Tish and
Wildlife Foundation, the Dean Witter Foundation, ARCO Foundation, and the David and Luede
Packard Foundation.

Although the Center’s primary focus has been on protecting California’s species, habitats
across the country will benefit from what we’ve been able to apply here in California. Each state
faces their own challenges with conservation efforts. And because the PAR is a flexible tool,
managers from other states will now learn the methodoingy and be able r.o apply that knowledge
to their individual circumstances.

The PAR software will be modified over the coming months to become even more useful to
ongoing conservation management. In these new versions, the long-term budgets of the PAR can
he modified using the basic techniques of the PAR to provide shun-term budgets, work-schedules
by individual, and the fund budgets needed by investment managers. Over the long-term, other
management techniques such as GIS will be integrated into the PAR making the system more
universally adaptable.

Synopsis
There are many reasons for using the PAR. The irfitial res~on is to anticipate and prepare for

the costs of long-term management of the habitat. The ultimate reason is to create better, more
sustainable conservation proje~s. The PAR embodies the recognition th~ to be sustainable
ecotngica~ly, a conservation project must also be sustainable financially Without planning in
pe~etoity, many of our conse~atinn projects may only be temporaxy. The PAR. helps ov~come
the dit~ulties or" plarming in ~rpetuity in a straight-forward and nser-fi-iendly manner,
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