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Maintenance AdViCG Back to top

UPON TAKING OWNERSHIP

After taking possession of a new home, there are some maintenance and safety issues that should
be addressed immediately. The following checklist should help you undertake these
improvements:

Change the locks on all exterior entrances, for improved security.

Check that all windows and doors are secure. Improve window hardware as
necessary. Security rods can be added to sliding doors and windows. Consideration
could also be given to a security system.

Install smoke detectors on each level of the home. Ensure that there is a smoke
detector outside all sleeping areas. Replace batteries on any existing smoke detectors
and test them. Make a note to replace batteries again in one year.

Create a plan of action in the event of a fire in your home. Ensure that there is an
operable window or door in every room of the house. Consult with your local fire
department regarding fire safety issues and what to do in the event of a fire.

Review your home inspection report for any items that require immediate
improvement or further investigation. Address these areas as required.

Install rain caps and vermin screens on all chimney flues, as necessary.
Investigate the location of the main shut-offs for the plumbing, heating and electrical

systems. If you attended the home inspection, these items were more than likely
pointed out to you.

REGULAR MAINTENANCE

EVERY MONTH

Check that fire extinguisher(s) are fully charged. Re-charge if necessary.

Examine heating / cooling filters and replace or clean as necessary.

Inspect and clean humidifiers and electronic air cleaners.

Clean gutters and downspouts. Ensure that downspouts are secure and that the
discharge of the downspouts is appropriate. Remove debris from window wells.
Carefully inspect the condition of shower enclosures. Repair or replace deteriorated
grout and caulk. Ensure that water is not escaping the enclosure during showering.
Check below all plumbing fixtures for evidence of leakage.

Repair of replace leaking faucets or showerheads.

Secure loose toilets or repair flush mechanisms that become troublesome.
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SPRING AND FALL

e Examine the roof for evidence of damage to roof coverings, flashings, and chimneys.

e Look in the attic to ensure that roof vents are not obstructed. Check for evidence of
leakage, condensation or vermin activity. Level out insulation if needed.

e Trim back tree branches and shrubs to ensure that they are not in contact with the
house.

e Inspect the exterior walls and foundation for evidence of damage, cracking or
movement. Watch for bird nests or other vermin or insect activity.

e Survey the basement and/or crawl space for evidence of moisture seepage.

e Look at overhead wires coming to the home. They should be secure and clear of trees
and other obstructions.

e Ensure that the grad of the land around the house encourages water to flow away
from the foundation.

e Inspect all driveways, walkways, decks, porches, and landscape components for
evidence of deterioration, movement or safety hazards.

e Clean windows and test their operation. Improve caulking and weather-stripping as
necessary. Watch for evidence of rot in wood window frames. Paint and repair
windowsills and frames as necessary.

e Test all ground fault circuit interrupter (GFCI) devices, as identified in the inspection
report.

e Shut off isolating valves for exterior hose bibs in the fall, if below freezing
temperatures are anticipated.

e Inspect for any evidence of wood boring activity. Eliminate any wood/soil contact
around the perimeter of the home.

e Test the overhead garage door opener to ensure that the auto-reverse mechanism is
responding properly.

¢ Replace and clean exhaust hood filters.

ANNUALLY

e Replace smoke detector batteries

e Have the heating, cooling and water heater systems cleaned and services.

e Have chimney inspected and cleaned. Ensure that rain caps and vermin screens are
secure.

e Examine the electrical panels, wiring and electrical components for evidence of
overheating. Ensure that all components are secure. Flip the breakers on and off to
ensure that they are not sticky.

PREVENTION IS THE BEST APPROACH

Although we’ve heard it many times, nothing could be truer than the old cliché “an ounce of
prevention is worth a pound of cure.” Preventative maintenance is the best way to keep your
house in great shape. It also reduces the risk of unexpected repairs and improves the odds of
selling your house at fair market value when the time comes.

Please feel free to contact our office should you have any questions regarding the operation or
maintenance of your home. Enjoy your home!
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STRUCTURE - BASEMENT FOUNDATIONS Back to top

CRACKS MINOR, SHRINKAGE

Minor vertical cracks in the foundation. This type and pattern of cracking is usually the
result of concrete shrinkage as it cures. Shrinkage cracks are very common and are not normally
a concern.

CRACKS MODERATE, SETTLING

Larger than typical foundation settlement cracking. The amount of movement is not
likely to have caused other damage to the structure but this area should be monitored. If
additional movement occurs, more costly repairs might be necessary. The rate of movement
cannot be predicted during a one-time inspection.

Types of settlement Differential settlement caused by variable soil types
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CRACKS MODERATE, HORIZONTAL

Larger than typical horizontal foundation cracking. The amount of movement is not
likely to have caused other damage to the structure, but this area should be monitored. It is
important to keep water away from the foundation: review the lot and roof drainage
improvements in the Exterior and Roofing section of this document. If any additional movement
occurs, more costly repairs may be necessary. The rate of movement cannot be predicted during
a one-time inspection.
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CRACKS MODERATE, BOWING

Foundation bowing and cracking. This is usually the result of excessive soil or frost
pressure on the foundation. Lot drainage and foundation improvements should be addressed to
keep water away from the building and these cracks should be monitored. If additional
movement occurs, repairs may be necessary. The rate of movement cannot be predicted during a
one-time inspection.

Foundation movement associated with horizontal cracks

horizontal foundation cracks
are often accompanied by
bowing, bulging or leaning

the cracks tend to die out (or become
diagonal or vertical) near the corners
because the corners are essentially

buttressed by the adjacent foundation walls

CRACKS MAJOR SETTLEMENT

Substantial foundation settlement cracking. Structural movement of the building has
occurred. Since repairs are needed to protect the building from more serious damage, a
structural engineer who is familiar with foundation repair or a company specializing in
foundation repairs should be consulted to evaluate the condition and to suggest corrective
measures. The rate of movement cannot be predicted during a one-time inspection.

Mud jacking to stabilize a settled foundation Using a helical anchor to stabilize a settled foundation
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CRACKS MAJOR BOWING

Substantial foundation bowing and cracking. This is usually the result of excessive soil
or frost pressure on the foundation. Since repairs are needed to protect the building from more
serious damage, a structural engineer who is familiar with foundation repair or a company
specializing in foundation repairs should be consulted to evaluate the condition and to suggest
corrective measures. Lot drainage and foundation improvements should be addressed to keep
water away from the building. The rate of movement cannot be predicted during a one-time
inspection.

Foundation repairs - adding a buttress Foundation repairs - adding a sister wall outside
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SURFACE DETERIORATION

Surface deterioration (spalling, crumbling material) on foundation walls. This condition
is common in many older homes and does not usually represent a serious structural concern
unless there is substantial loss of material. In newer homes the concrete mix being stiff and/or
the forms not being vibrated adequately during the pouring stage sometimes causes this. In an
effort to prevent long-term deterioration when there is substantial loss of material, it would be
wise to consider parging (a concrete stucco-like coating) over the deteriorated areas. Lot
drainage improvements and elimination of water or roof runoff splashing against foundation
walls as outlined in the Exterior section of this document are also recommended.

Spalling of poured concrete foundations

wall framing

Q ——— spalling or deterioration of
o the top of the foundation wall
i can cause serious loss of
support for floors and walls

poor quality concrete is
prone to spalling

i the amount of material
lost is significant, a
spedalist should be

consulted

concrete
floor slab

cross
section
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OUTSIDE BASEMENT STAIRWELL ADDED

When a basement stairwell appears to have been added, it is possible that measures were
not taken to protect the footing of the house from frost damage. Even if no evidence of frost
movement has appeared to date, you should be alert for signs of damage in this area in the future.

Exterior basement stairwell Perimeter drainage tile
side view

ralling required around
m m stairwell opening and on stairs

A
v
|| A soil around exterior
- basement stairwell
ok should slope away to
4 reduce water pressure
/ on side walls

door ) check this wall
for bowing or
cracks
existing
drainage
4" 106" tile
threshold
basament regeied
floor drain =

drain must
be present

the perimeter drainage tile should be I
extended out around the basement _\'ﬁ‘
walkout when it is built

unfortunately, this is often not done and
the tile is simply cut - leading to

significant water accumulations next to

the walkout and potential frost damage

footing should be
lowered below and
to either side of stairwell

TREE PROXIMITY
The proximity of a tree to the house could disrupt drainage pipes, cause physical damage
to the exterior of the house, or influence the foundation over time. Consider removal of the tree.

Foundation cracks related to tree roots

tree roots can heave
foundations and/or cause
cracking by pushing against
foundations from the outside

if the roots are under the
footing, cutting down the tree
can lead to rotting of the
roots and subsequent settling
of the foundations

S

foundation
wall

horizontal
crack

ey /—fonting
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BASEMENT / CRAWLSPACE - MOISTURE / SEEPAGE  sacktotop

EVIDENCE OF WATER SEEPAGE IN CRAWLSPACE

Evidence of past water in the crawl space. Wet crawl spaces risk building damage from
rot and insects and can cause interior mold or mildew. This condition may vary seasonally
and/or with precipitation intensity. Roof and lot drainage repairs or improvements should be
addressed as a first step to controlling water in the crawl space (see “Exterior”). This condition
should then be monitored to determine if additional, potentially costly measures are necessary to
protect the building interior from water and moisture damage.

Causes of wet basement problems Roof and surface water control
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ground should be
graded down away
from the house

EVIDENCE OF WATER SEEPAGE IN BASEMENT

Evidence of past water in basement. Seepage can cause deterioration of finish materials,
contents, etc. as well as conditions that are conducive to the growth of mold. Moisture from
seepage can also create and environment that will attract wood destroying insects. Roof and lot
drainage repairs or improvements should be addressed as a first step to controlling water in the
crawl space (see “Exterior”). This condition should then be monitored to determine if additional,
potentially costly measures are necessary to protect the building interior from water and moisture
damage.

Downspout extension too short High water table
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STRUCTURE — FLOORS Back to top

MINOR UNEVENNESS - Floor Structure
This condition is common. It may be the result of the materials, framing design,
installation methods and aging of the building. There is no need for immediate costly repair.

SILLS NEAR OR BELOW GRADE LEVEL

The wood sills of the structure are at or near grade level. Foundation walls should extend
at least eight (8) inches above grade level so that wood structural members are protected from
moisture and insect damage. Where insufficient clearance exists, grade level should be lowered,
treated wood used, or an effective moisture barrier should be provided. During these
improvements, further investigation of the wood sills should be undertaken as there is risk of
hidden and potentially costly damage.

Sills should be above grade Wootveok-clesrences

brick veneer

planter raises wall framing
soil level next

™ H wall framing
to house

el ~ »

water floar framing

infiltration

! !

'\— sil ~—sills should be above grade
¥ level otherwise, sills (and L
framing members) can rot - 8’ minimum clearance

4 —foundation leading to loss of bearing and % for siding and stucco

wall differential settlement floor framing L 6" minimum clearance
o for masonry

basement

paper
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JOIST CRACKING

Cracked joists are generally repaired by adding “sister” joists along side of the damaged
joists for additional support. Where one or very few damaged joists are found this work is not
high priority and can be combined with other structural or carpentry repairs at the property.

Common causes of cracked joists
- —
improper—/ l

joist notch | '
beam
poor beam/joist
connections

joist - # \
] e § | '
& o inthe wood
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JOIST NOTCHES / CUT

This weakens the joist and risks structural damage. Repairs or additional support are
needed.

Joist notching and drilling

notches in top or bottom —
of joist to be maximum /

joist notching only allowed at the

top of the ends of the joists in Canada
1/6 joist depth and are not

allowed in the middle third

of the span (USA) f % floor framing
al
CiOiSt effective
epth joist depth e

.
3

2" min
t e
/

f Qe |
/ . C?,'I__'.-'g \ﬂ[g’l
maximum hole diameter: maximum notch — ST P
1/3 joist depth éUSA depth at end of joist: |70 0
1/4 joist depth (CAN 1/4 joist depth (USA | et Vi
1/3 joist depth (CA / 'gj Vi dﬂ
maximum: — L=

1/2 joist width (CAN)

JOIST END BEARING

When floor joists have insufficient end bearing, additional support is needed to reduce
risk of structural movement and damage.

Different types of joist end support

on bottom
beam flange

mortise \}
and tenon
(not desirable)

notched and
resting on beam
(not desirable)

embedded in

on side of beam on top of beam
masonry wall with joist hangers
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JOIST SPAN

The span of the floor joists appears to exceed common framing practice. While this does
not pose a serious short-term problem, expect “bouncy floors” and possibly additional floor
sagging over time. Additional support may be needed.

Two methods for improving sagging joists
Joist installation - crown up versus crown down

N . = '_ add a sister onto
when joists are installed crown down, the ™ e = \ sagging joist with
can continue to sag under load and coul 8 - ) lumber of same size
i .

cause localized low spots in the floor system

floor joist

crown joists should be installed crown up so that
up loading will cause them to straighten out

floor joist

C.oa

> add beam at
P midpoint to cut
e, joist span in halt

STAIRWELL FLOOR MOVEMENT

This is typically the result of poor framing connections, missing post(s), or
missing/undersized framing members (header and trimmer joist) around the stair opening. This
condition is common in old homes. Poor joist connections can be improved by the provision of
joist hangers. Undersized header and trimmer joists can be enlarged, or re-supported by a post at
the corner of the stairwell opening in the basement. In the absence of signs of ongoing

movement these improvements are low priority and can be combined with other carpentry or
structural repairs.

Wall over a trimmer Openings in floor structures

joists can be attached by
joist hangers

the trimmers around a stairwell it
opening (for examr:le} may be : " : end nailing
appropriately doubled or tripled check all connections 3

to carry the point load of the for weakness
header, the one below the

wall also requires further
wengmonmg to carry the extra
load of the wall

look for & beam, column or plan view of floor framing
lcadbearing wall under the
trimmer in cases like this

opening is opening is opening is I‘i'11 opening is
wider than wider than wider than wider than
" i 80" 128

il

double double
trimmers, h

48

perspective view
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BEAM CRACKING
When a beam is cracked, further cracking or movement risks serious structural movement
and damage. Re-supporting the beam is recommended.

Stresses in beams
downward

' force of
‘ floor joists

h

———
compression

neutral
\ ﬁ_\t'l _tension /

|

\— location of L location of—/
maximum e maximum
shear stresses worst location for shear stresses

in beams a notch or hole in beams

upwards

supporting
force of
columns

the maximum shear stresses occur
at the ends of the beam while the
column maximum bending stresses occur
in the middle of the beam

Cross
section

BEAM NOTCHES:
This condition risks structural movement and damage. Re-supporting the beam is
recommended.

Notches or holes not allowed in beams
floor
joists
beam
beams should not be
notched or drilled
(notches in the bottom are
/— column particularly undesirable)
A where notches or holes are
present, check for sagging,
splitting or rotation
cross
section

Seagate Inspections, Inc. 13



Diagrams and Descriptions of Common Building Conditions

BEAM END BEARING

When a beam has insufficient end bearing, additional support is needed to reduce risk of
structural movement and damage.

Support for beam ends Air gaps around ends of wooden beams

finish grade —»
around house

a1/2" air space around
ends and top of beam
permits air circulation
and reduces the
likelihood of rot

steel beams and columns should not
bear on wood (or pieces of brick)

steel plate shims are most
appropriate for Ievellin% the end of a
foor " togeinerand 1 he beam)
basement er & beam|
perspective nat shown (for clarity) A

BEAM SPAN

Sometimes the span of the beam appears to exceed common practice. While this does not
pose a serious short-term problem, it may allow for excessive sagging of the beam over time.
Additional support may be needed.

Continuous beams are stiffer than simply spanned beams Sight along beams to check for sag
L5

__ﬂoor}oi:n.»:
0 =

even with a mason's = sighting along the
level, it can be difficult W] boftom edge of the
to determine if a beam

is ing by looking at -]
sar?%g‘% n{e side v whether it's sagging

simple span bearns
deflect more than

are free to rotate over
the columns

side view perspective view

ROT DAMAGE

Rot weakens the structure and causes distress to the building. Damaged wood should be

repaired or replaced and the conditions that have promoted the rot (such as wet conditions and/or
poor ventilation) should be remedied.

Causes of rot 4

wood is vulnerable 1o rot attack
when the moisture content is
above 20%

air must also be present (wood
totally submerged in water will
rot very slowly, or not at all)
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FIRE DAMAGE TO STRUCTURE

It is important to determine if the visible char on the fire damaged members presents a
serious problem. Other structural components concealed from view could be more (or less)
seriously damaged depending on where the fire occurred. You should find out the history of this
fire and the extent to which it involved the building since there could be additional hidden
damage or improper repair work. The local fire department may have a record of what occurred.

CANTILEVER ROT /POTENTIAL ROT

The floor joists that are cantilevered (extended beyond the foundation on the exterior of
the home) to form a balcony or deck are prone to rot if not installed and flashed properly.
Unfortunately proper flashing will not be fully visible and therefore you should understand that
this design brings with it the risk of rot extending to the portion of the joists serving the house
interior floor as well. Should rot exist now or come in the future the cantilevered joists should be
severed in order to protect the floor structure of the house, and the deck should be re-supported
or rebuilt using conventional methods.

E.'Cénti'le'\}éréd joists - T
T T L 1T T

| rotis often found — -

where joists pass \ | note:
through wall

the length of the

i1 || ioist cantilever (C)

|} should not exceed
|4 1/3to 1/6 of the

otal joist length (L)

T thisis also a potential
~ water entry point into —
al the house

L must be >3C
~Jlor >6C in some areas)
L- >

BASEMENT - CONCRETE FLOOR - HEAVED, DISPLACMENT AT CRACKS
Although the concrete floor is not a structural component of the house, repair is desirable

to reduce trip hazards and potential water or other damage. Repair could involve significant

expense.

Sources of heaving High water table

frost i expansive high water
T

=T
i

\— foundation
wall

if the water table is high -
water will find its way into the
basement through any gaps
in the foundation/floor

o o

if the basement is tight;
water pressure m

heave and crack the fioor

o relieve the pressure

: H H
: i | h
.......... 9 frost Iine—IIr

frost line
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MOLD VlSlBLE Back to top

Mold is usually due to excessive moisture. In a crawl space a complete vapor barrier on
the crawl space floor and proper exterior surface water controls to minimize seepage are the
primary methods to reduce moisture. Consider conditioning the space as well, if not presently
conditioned, to help keep it dry. In a basement the exterior surface water controls and adequate
interior air movement are the primary methods to reduce moisture. You should also consider the
installation of a dehumidifier to help keep basement humidity / moisture levels down. In an attic
proper ventilation is essential (see page 23 for more information on attics and ventilation).

Note: Mold can be a serious health risk if not addressed and eliminated. It is important to not
only eliminate existing mold, but to also eliminate the water problem that caused it or it will
likely return.

DAMAGED / ROTTED SUBFLOORING

Damaged sub-flooring (supporting layer of flooring atop floor joists and below finish
flooring or carpeting). This material should be re-supported or replaced to reduce risk of finish
floor damage. Where only limited areas of damage exist, this repair can be deferred until
combined with other carpentry work at the property. Beware of damaged sub-floor below carpet
as it may be unsafe.

I Rot around plumbing fixtures Causes of rot

we find more rotted wood subflooring, joists and A wood is vulnerable to rot attack
beams around toilets than any other plumbing when the moisture content is

fixture (shower stalls come a close second) . above

air must also be present (wood
totally submerged in water will
rot very slowly, or not at all)

toilet

fioor joist

ceiling —
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STRUCTURE - EXTERIOR WALLS Back to top

CRACKS, TYPICAL Cracking - common locations

Minor cracks in the exterior

wall cladding of a house are

not uncommon. This implies
that structural movement has
occurred. The location, size, and
shape of minor cracks indicate
that there is no evidence of
significant movement that would
necessitate immediate major
repairs.

cracks will also tend to
show up at weak areas
such as the line through
the doors and windows

cracks often occur near
high concentrated loads
such as this settling column ’

CRACKS, MODERATE

More extensive than common wall cracks would indicate more significant settlement of
the structure. Consult with the seller for history on structural repairs. These areas should be
monitored very closely if repairs are not to be performed at this time. Additional movement
would be an indication for the need for repairs.

Analyzing crack size

the size of individual cracks is not as
important as the sum of all the crack sizes

T
il =
W i

Eememe e e trens
S —

CRACKS, MAJOR

Pronounced exterior walls cracks imply that structural movement of the building has
occurred. While the rate of movement cannot be predicted during a one-time inspection, it is
likely that repairs are needed. A structural engineer or a repair specialist who is familiar with
residential building failures should be consulted to further evaluate the condition and the
remedies available.
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WEEP HOLES BLOCKED / MISSING

Weep holes (openings in the mortar joints typically form at foundation level) in the brick
veneer wall structure are either blocked or not there at all. All brick veneer walls should have
weep holes for proper drainage of the wall assembly and to prevent pressure differential from
drawing water into the wall system. It is also important that they be kept clear to reduce the risk
of water and/or frost damage.

¢ Note: Until the last 5 years or so very few masons in our area installed weep holes in their
brick veneer and quite often they did not install the base flashing noted in the following diagram
either. Often these walls function without any noticeable problems, however, the installation is
not in compliance with officially accepted standards and some do experience moisture problems.

E L Brick veneer wall
Weep holes - vented rain screen principle
= sheathing paper sheathing
protects wall from
moisture and sheathing
M\___extends down to paper
overlap bottom L
flashing b&:‘eresfgﬁ;
- 2 — wall and sheathing
,( framing
© LT air gap ’
3 rsheathing
) weep holes
m not more
ir pressu than 32" apart)
< weep holes allow air ' floor sill ;
into cavity (to equalize 73 framing y = ﬂ;shlng 2
pressure) while allowing gl | o2 sheathing paper {should project o
water to drain out y to overlap beyond foundation
Ty ) fiashing by 6° by at least 1/4%)
flashing projects slightly S A
beyond foundation wall PR -}
and extends up the face i
cive i of the stud wall about 6" foundafion cross
perspeciveisw behind the building paper section jon wall

BRICK OVERHANG EXCESS

The overhang of the brick at the foundation appears to be more than the accepted one
third of unit width. This could lead to instability of the brickwork. If movement occurs,
additional support will be needed.

Excess brick overhang resulting from bowing foundation Support for siding
brick ties are lighter sidings
for lateral can be
sheathing: support only sheathing supparted by the
/M# building frame
o ’ ; building i !
//.. J/ paper wire a
7 . . lath
: - M‘% 7 masonry Joist joist
o W//}}t veneer .
R % g ’ ng:;s:n foundati : foundation,
: #ﬁ: 77 / g s Y
7 N 9
G flashing Y- A0 G 199
. ) . e S drip W s
if the foundation wall bows inwards screed
and the brick wall above doesn't, a
dangerously large brick overhang could heavy sidings (brick, stone,
develop (potentially leading to wall instability) %‘;“:::LE‘ a';“_.;f; ;g';ggﬁ:;:
a one inch overhang is g lly consi
to be the maximum acceptable
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Diagrams and Descriptions of Common Building Conditions

LINTEL MOVEMENT/CRACKS

Exterior wall cracks above a lintel (a lintel is a beam supporting masonry above an
opening in a wall) suggests that the lintel may be marginal in its size and capacity or that it has
rusted to the point of expansion causing it to be weakened. This condition is not uncommon.

Rusting lintels Lintel related wall cracks

T T
R R W R E ST

the expansion of -
rusting steel lintels ~ [SISC
can cause horizontal e

crack pattern commaonly harizontal crack often
associated with sagging caused by rusting steel
lintels due to undersizing lintels expanding

or deterioration

BRICK VENEER BOWING
Bowing of the exterior wall structure implies that structural movement of the building has

occurred. Since the rate of movement cannot be predicted during a one-time inspection, a
structural engineer or masonry repair expert should be consulted to further evaluate this

condition and the remedies available.

Bowed brick veneer wall - older home

wall is restrained at
top and bottom

framing

masonry ties may be
rusted and/or pulled out
of mortar bed

ties are often rusted
below windows which
are common leakage

spots

ties on older houses
(where bowing is most
commonly found) are
often regular framing nails

second
floor
framing

- | foundation
cross p
section
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CHIMNEY MOVEMENT
The chimney is pulling away from the wall structure of the house proper. Since chimney

movement can damage the chimney’s interior flue (an unsafe condition) you should have the

chimney inspected by a competent, qualified chimney specialist. If chimney relining or chimney

foundation repair is needed significant cost could be involved.

Causes of chimney settling or leaning
“~ *~

e weak, eroded or disturbed soils

e shrinkage or expansion of e deteriorating footings
expansive clay soils

o frost heave

N “~

AL

]
ks

® excessive corbelling

e mortar or masonry deterioration  ®inadequate lateral supports

2
o

e mechanical damage

RE-POINTING NEEDED

Re-pointing of areas of deteriorated mortar between the bricks of the exterior walls is
advisable to prevent further deterioration.

Repointing

mortar joint
in poor
condition \Ne
allows
water entry

cross section

@ Common mortar joints

rake cutto a I
depth of 3/4° ”..ﬁgd';?“

brick

3 —

Cross
saction

not desirable for exterior brick walls as
they tend to trap moisture that can
cause brick damage
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SPALLING BRICK

The faces of the brick are popping off (spalling) due to water getting into brick and
undergoing freeze/thaw conditions. Consult a masonry specialist for recommended repairs. If
the spalling is not too bad then generally a masonry sealer can be applied to keep moisture and

water out of the bricks.

type of

ice lens
develops

freezing{)

cross section

water and
enlarges

brick spalling is often a problem with bricks that have
a tough glazed finish and a soft permeable core

ice lens— |
absorbs more

Freezing water spalls bricks
temperatures, saturated brick and a susceptible
rick are required for spalling to occur

®

]
i ——|

because

bricks are

poor in
tension, the
front face
—J cracks off

©

STRUCTURE —

ROOF

RIDGE SAG / ROOF SPREADING
The ridge of the roof appears to have minor sagging. This condition is common in many
old homes. No corrective measures are necessary in most cases.

Back to top

Roof spreading

ridge sags in middle
(not at ends - which
are supported)

perspective view

rafter ends bow
out in middle

one
ssible
esul

look for
cracks
here

L0000 I
ysg i:- - ".l‘w\

top of wall L took for :
pushed out H cracks H
with rafter H here H
i

1 cross-section |

44 In middie of roof AL

Roof spreading - remedial action

ceiling joists

parallel to
roof rafters

ridge sags in middle
{nct at ends - which
are supported)

properly secure
overlapping ends
of celling joists

cedling joists

perpendicular
to roof rafters

“ ridge beam

r OR
i

rafter ends bow

ik i
out in middle r
’
L .~ lie bottom of roof
~ = =" rafter back to several
ceiling joists to transfer load
perspective view cross section
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RAFTER SAG

The rafters of the roof structure show evidence of sagging. Strengthening the roof

structure would resist further movement. This improvement is not a priority unless the roof is
likely to be subjected to heavy loads such as from snow or additional layers of roofing material

whose weight could cause further damage. Additional support can often be added easily.

i— span —»«— span

Methods of reducing rafter spans

if the collar tie is more than about
8'long, it requires lateral support
in the form of a 1x4 naile
perpendicular to the collar ties
(prevents buckling)

0\

roof
rafter

wall

roo

i—— span — span

®

™
12
ceiling joist 4
ﬁ-i s
collar ties can be used to redu>

the sPan of a roof rafter when the
slopeis 4 in 12 or greater

collar ties are not effective when
roof slope is less than 4 in 12

purlins - typically 2x6
minimum running
perpendicular to roof rafters

z

must be —/

greater
than 45

bearing wall

/— span —sie-span —

knee
walls

=l

L supporting struts
should be 2x4 min.,
typically every 4'

struts longer than 8'
should be braced to
prevent buckling

dwarf wall
or strut

] |

/ceiling joists must be
1" deeper than normal
(or even deeper if the
roof slope is 3 in 12 or

less) to carry the extra IoadL

]
@I'solid blocking

between joists when
ceiling below is
finished

cross section
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COLLAR TIES INSUFFICIENT
To resist additional rafter sagging, collar ties (horizontal members running between each
rafter, near their mid-span) should be provided for all rafters.

Horizontal projection

- 20 feet >
i« 10' span >

= horizontal projection

_—ceiling joist

5 _pe— 5 i

-

dwarf wall
or strut
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Diagrams and Descriptions of Common Building Conditions

SHEATHING UNEVENNESS (TRUSS)

Sagging roof Sheathing. This is common, and met applicable building codes, where
prefabricated roof trusses are spaced two feet apart allowing sagging between trusses.
Additional support may be needed when re-roofing.

H-clips and spacing for panel
type roof sheathi
/‘

=

£

— install H-clips
(or blocking)
between
raftersftrusses
or use tongue
and groove
sheathing

ILH—(:HP

W
;#Jim

TRUSS UPLIFT

Cracks at the interior wall and ceiling intersection indicate cosmetic ceiling damage from
“truss uplift”. This condition is common in homes employing prefabricated trusses in cold
climates. When cosmetic repairs are made you can reduce future cracking by eliminating nails in
the drywall at the ceiling close to walls where cracks occurred or by installing ceiling molding
that is only secured to the ceiling so it rides up and down on the wall seasonally.

Roof truss uplift Roof truss uplift - remedial action
W, e
AN
R P ¥ A = R 7 X
insulation —.__- W A \ “ ; b
. '._I'I:-_l-ltA'l'A M.Au_ﬂ_'.’_\“x_&&;.‘x AASE _lvAvA“_J.r._ h_x o "y Iy H
£ B
126 installed between
trusses to anchor
, G edge of drywall
<+ expansion - colder, *wetter* wood (clips are also
> shrinkage - warmer, "drier* wood avallable for the same ® OR
3 ) purpose)
El,ﬁfal,]g: 7 ._ o | 1 bon?m chord bottem chord
in middie.~ -~ Vi, N of truss | of truss
insulation T /,/—L 'y drywa
ol N N molding secured
—— — e - = to ceiling (not wall
B A |g1;t:,.l||;,'.rashlgf'|“? " wall stud | can floa gp{re‘antl“;iamam
S cracks form at away from wall to typ. 2xd with truss movement
central wallfceiling allow the drywall to flex

roas intersections
section
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CONDENSATION AND/OR MOLD ON UNDERSIDE OF ROOF DECK

Evidence of condensation was observed on the underside of the roof sheathing. This can
weaken the sheathing and ultimately necessitate replacement. Improved roof and attic
ventilation (see Insulation and Ventilation) can reduce condensation. Additionally, if the house
sits on a crawl space foundation, controlling crawl space moisture via properly installed vapor
barrier and surface water controls can also help to remedy this situation. During re-roofing, the
sheathing should be investigated to determine if replacement is needed.

Cover crawlspace floor

a crawlspace with an
uncovered earth floor can i il
: e a vapor barrier (such as 6 mil
contribute a very significant polyethylene) should be laid

amount of moisturé to the 1} gown, sealed at the edges and
hc”gz:\?;;;?ggﬁgr:s' :ggg:;enl : joints, and ballasted with gravel

QOO

y 4
\ ] {/
{

|
[
érawlspace(
dir

£

crawlspace,

Recommended amount of attic ventilation

the total vent area is often
recommended to be 1/300 of 1 square foot of upper
the floor space of the attic ~ | vent area required for

L . ’\600 sq. ft. attic area
e
g .

B T the actual vent opening must
b be larger than 1 sq. ft.
because of screen/louver

_— . . ~ceiling
“ ~insulation/  joist

S

>
OSSR S S S S S I S S SIS IIRY

AAAAAAL 1.

1 square foot of lower—/
vent area required for
600 sq. ft. attic area

wall
ORI XKLL

()

MBAAAAA

ROOF SHEATHING DELAMINATED

Delaminating is deterioration caused by moisture. In most cases, damaged roof sheathing
must be replaced prior to re-roofing. Improved roof and attic ventilation (see Insulation and
Ventilation) and if the home is on a crawl space verifying the presence of an adequate vapor
barrier on the ground of the crawl space can significantly reduce moisture levels and cut future
damage to the roof structure. Damaged sheathing should be replaced when re-roofing.
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ROOF'NG SYSTEM Back to top

FLAT ROOFS - VULNERABLE

It should be noted that flat roofs have a higher potential for leaks. Leaks can be difficult
to repair, as the source of the leakage can be far removed from the water stain that shows up on
the interior. Some roofers will insist on re-roofing rather than patching flat roofs.

ROOF DESIGN - VULNERABLE

The design of the roofing system is such that several vulnerable areas exist. There is a
higher potential for unanticipated repairs. Annual inspections and ongoing maintenance will be
critical to performance of the roofing system.

Vulnerable areas

wide chimneys at
lower edge of roof or
chimneys in valleys

skylights

roofs that
change slope butterfly
roofs

changes in
material

drains from upper \
roofs that discharge
onto lower roofs

asymmaetric
valley

TREE BRANCHES OVERHANGING ROOF

Trees and shrubs
too close to house

Trim tree branches away from
roof so they do not overhang
itor rub on it.

may damage
siding an
reduce

drying
potential

N
" falling
roots may clog pipes: >

and move foundation branches

or footings
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ICE DAMS

The potential for ice dams varies with the severity of the winter and depending on
insulation and ventilation under the roof. Severe ice dams can result in leaks, typically near

eaves. Solutions include better attic insulation and ventilation, eave protection below the roof

coverings, or as a stop-gap measure, the installation of heating cables on the roof.

Ice dams

clues to look for:

backup

[

stained
siding

<< damaged
roofing

heating
cables

stained
siding

[

look for water stains at window tops, wall/ceiling
s damage and poor insulation/ventilation
Preventing ice dams with ventilation
cold ywarm @ R v
roof | roof 623
A
I
] I
trappe
water :
ice [ 4r /
dam : - »
insulation i ‘.
o ZZ 0 09.0.999.09999999900
A D.9.9.9.9.9.00.0,00.0.0.0.0.09.0000]
; "] upgrade insulation
backed-up ~ ®5P3Ping S v pgﬂ necessar
| no water gets heat <)
soffit into house )
vent ~
A
i 3 . @
@ 1\ IV continuous
= = soffit vent
shown |4
ridge venting is more effective than
CIOSS individual upper level vents
section

Seagate Inspections, Inc.

27



Diagrams and Descriptions of Common Building Conditions

PREMATURE FAILURE OF ASPHALT SHINGLES

Roof covering shows evidence of flaws (either cracking in the shingles — see diagram, or
bald spots where excessive granule loss has occurred) possibly manufacturing defects. The wear
rate on roofing material in this condition often accelerates and can lead to premature roof leaks
and the need for extensive replacement. A warranty claim may be possible if made by the
present owner who had the roof installed. The roof should be examined by a roofing contractor
and/or manufacturer’s representative.

Premature failure of asphalt shingles

premature crack'ma of shingles can occur
even in newer asphalt shingle applications

cracks may be horizontal or vertical —.

MOSS FROM SHADE

Shaded areas of the roof can produce moss and organic build-up. This condition may
reduce the life expectancy of the roofing material. Trimming or removing trees and/or spraying
this area with a 50/50 solution of bleach and water could improve this condition.

UNEVEN WEAR ON ROOF MATERIALS

The sides of the roof exposed to the most sunlight and prevailing weather wear more
quickly than the more shaded or protected areas. Early repair or replacement may be needed in
some areas prior to replacing the entire roof covering. The south and west sides of a roof
typically wear faster than the balance of the roof, while the other exposures of the roof may last
for a longer period of time. If the best roof sections have less than five years of remaining life
when the worst sections already need replacement it is usually logical to replace off roof slopes
during re-roofing.

INAPPROPRIATE MATERIAL FOR LOW SLOPE

Most general roofing material is not intended for low slope applications. While this
condition does not pose a serious short term concern, you should expect a short roof life in this
area. For longer life use a membrane-type roofing material such as EPDM or modified bitumen
when re-roofing.
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OLD ROOFS - MAINTENANCE NOTES

Older roofs are, by their nature, high maintenance roofs. Annual inspection and repair
should be anticipated. In addition, the older flashings should be monitored. In some cases, a
deteriorated flashing can result in expensive repairs, because sections of the roofing have to be
removed. As a rule of thumb, replacement of the entire roof covering may be logical if more
than ten percent of the roof requires repair.

PRIOR REPAIRS EVIDENT

Prior repairs to the roof are evident. This would suggest that problems/leaks have been
experienced in the past. These areas and adjacent areas of the roof should be monitored for
future leaks.

Patched roofing

= unpainled,l’. - W
unrusty portions J— =
: of flashing " |

~ -
o different = S \
roofin NS o >
materials/ "o — NS =
~\"'
',

<

WOOD ROOF - MAINTENANCE NOTES

The life expectancy of wood roofs is generally twenty-five to forty years. This will
depend on several factors such as the quality of shingle or shake, the slope of the roof (steeper is
better), the amount of exposed shingle, and the amount of sun or shade. As with all roofs, annual
maintenance is needed. Cracked, curled, or displaced shingles or shakes should be repaired. As
a rule of thumb, replacement of the entire roof covering may be logical if more than ten percent
of the roof requires repair.

REMOVE DEBRIS
Debris should be removed and kept clear from the roofing to reduce the risk of leaks and
premature deterioration of the roof covering.
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DOWNSPOUT DISCHARGE ONTO ROOF

Downspouts or gutters that discharge onto the roof should be extended to discharge
directly into the gutters below. This condition, if left unattended, can result in premature
deterioration of the roofing in the affected area.

Dormer gutters -
discharging onto roof

: 3\.’\

MNTS LR
S ;'( s zliigssgg
Y 5T LSS
SRR S22
SIS E o228

LT sty o 7T :
l-./ : \
o A o e 1 89 S

L4 Z modesy ~ 74 D<K

EXTER | O R Back to top

SIDING - WOOD / SOIL CONTACT
Wood / Soil contact at the base of the siding should be eliminated. Rotted, damaged
siding that is uncovered should be replaced. These areas are at risk of additional hidden damage.

Areas to check for wood/soil contact include:

Too close to grade

wall framing

e Bf' minimum clearance

for siding and stucco

: 1 6" minimum clearance
% floor framing Q . for masonry
L I

foundation ﬁ-..-gl.'.. : > &%l@- ~
wall \“c;’ S ~ P\ ?§’,‘4‘
: % 2 s 2
o NN 7a
o Oy SRR %}
‘:-_: ol finish glada;ﬁ'})f},c .//X:\"

buildi ot TSNy
il .
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SIDING DELAMINATION

Siding material is delaminating (coming apart). Localized repairs, replacement and/or
painting may extend the life of the siding. Wholesale replacement may eventually be necessary
— significant expense, which can be deferred when only limited areas of damage are found. For
Louisiana Pacific’s (commonly called LP siding) it is important to remember that siding installed
on or after January 1, 1996 is covered under the new manufacturer’s warranty. This product is
different from the product that was the subject of the class action lawsuit in the early 90’s. This
product does require more diligent maintenance to obtain full service life.

Oriented strandboard (OSB) siding Identifying Inner-Seal’siding o
& w
61-?:5; 7-'16;'_3&‘9;'16' > i

the length of
individual wafers
{strands) along the

strand

E
direction _— most Inner-Seal®™—]

grain is at least twice — nel siding has o9
the width — galexlured amd 840
grain surface (but |1 of 1d

some siding is [

smooth)

most Inner-Seal™—]
panel siding has
decorative
vertical grooves
avery 4 or 8
inches (but some
siding has no
greoves)

S-layer panel 3-layer panel

STACCATO BOARD PANEL REPLACEMENT

When Staccato Board siding (generally “pressboard” panels) is damaged the panels need
to be replaced. Replacement will need to be performed on a whole panel basis including
adjacent cedar trim boards. Often the original installer failed to install the required flashings to
prevent water from getting behind this product. Verify that the replacement is being installed to
prevent the same problem from reoccurring.

Vertical joints in panel siding Z flashings

cover with batten tongue-and-groove caulking

R
e \‘-i?,?nm h
) - 0 Sy,
sheathing ted "’IQ
/ ‘
f | horizontal
fi joint 7 hashi
corner—| ashing
post
Py
; i )
A ; 3 &'Ulne’
inside “outside ]
comer comer
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WINDOW SILL DAMAGE AT BRICK VENEER

Due to typical settlement of the framing after the house is built the window sills have
been pushed up causing casements to open hard and possible damage to the window frame.
Repairs may include removing the window trim and siding and raising the window assembly in

the framed opening to relieve the pressure on the window sill.

MISSING KICK-OUT FLASHING

Windows move
window —, _,
sill extension', _ _ . [
- -
Ed
s
I
f
'
’ ' :
brick 4 =
sill o -
T “"'
r 3 1 ~
|I 3 % I 7
| b N, S N ,x
| | W / ’
II '\.\ S | s
\ e D -l L. =
| /
| T =
= [ wall %
framing
o
F-i— sheathing
paper
brick I sheathing
veneer

reverse slope —
develops allowing |
water to enter

leave room —

here for

movement and

fill gap with
backer rod,
caulking or

flashing

when the wall framing shrinks
and the window moves downwards

a better initial approach

Kick-out flashings are necessary to keep roof run-off water from getting behind the

siding or cladding that is on the side of the house. This is true when it is EIFS (commonly called

“Dryvit”) or any time there is a siding material other than vinyl or aluminum installed on the

home.

Kickout prevents siding/wall damage

shingles7

stucco wall —
acts as
counter
flashing

step —

flashing

kickout ~\
ra

’
kickout at the —!
bottom edge of !
the roof prevents
water from getting
behind the stucco

ra

gutter

not shown
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PROPER WINDOW FLASHING DETAIL

All buildings are watersheds; no part of them is waterproof. They have to be built in
layers to keep water out. If the layers are not lapped properly or are missing then water can find
its way into the wall structure and cause damage to the wall.

Flashings over windows

- drip cap
5 (or head)
a drip cap flashing is not flashing

required if the roof
overhang width is four or
more times greater than
the distance from the to
of the window to the soffit

overhang
\R ®)

\‘M

5 diﬂg

TRV

LOT DRA' NAGE Back to top

LOW LOT RELATIVE TO NEIGHBOR

Grading improvements should be undertaken where possible when the lot is lower than
adjacent lots. The general topography of the area may be such that it is difficult to control storm
water entirely. During heavy rains or snowmelts, the accumulation of storm water on the lot may
be unavoidable. This could cause water entry in the basement or crawl space.

GRADING IMPROVEMENT NEEDED

Grading can often be improved to promote the flow of storm water away from the house.
This can be accomplished by regarding the existing lot soil then adding topsoil to replant grass.
The ground should slope away from the house at a rate of one inch per foot for at least six (6)
feet. At a bare minimum, at least four (4) inches of clearance should be maintained between soil
level and the bottom of exterior wall siding (eight (8) inches of clearance is desirable). With
respect to hard surfaces such as driveways, sidewalks, and patios the surface should have a slope
of at least ¥4 per foot drop down and away from the foundation for a length of at least six (6)
feet. (See diagrams on next page)
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Recommended grading slopes Swales

when the overall lot drainage is toward the
house, swales can be used to direct surface
water away from the foundation
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Water penetration due to subgrade soil conditions Settled backfill

even though the grading around the house
appears appropriate, the downspout discharge
percolates down to the clay layer and collects
next to the foundation where it may find its way
into the building

wall framing wall framing

floar framing

|~ toundation
wall

'/—— water collects next
] to foundation wall
and penetrates

§ W into the basement

=
b
)
i

basement

SWALE IMPROVEMENT BETWEEN HOUSES
A drainage swale (in effect, a wide and shallow ditch) could be created. Drainage swales
are intended to divert storm water away from the house and ultimately off the lot.

RAVINE EROSION PROBLEM
A steep bank or ravine is a risk for erosion, soil movement, an/or foundation damage. If

erosion problems are suspected, a soils engineer should be consulted.

Maximum slopes

watch for cracks
2 in side walls due
0 soil movement

bent tree
trunks can
indicate soil
slippage

vegetation helps
reduce erosion from
rain runoff and
im{:rmres the stability
of the top soil layer
the maximum
slope for a lot

water at the should be 1in 2

bottom of the
slope can erode
the soil, leading

to increased slope
instability
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ATTACHED DECK ISSUES Back to top

Proper flashing, support or attachment, and railings are the primary concerns with all
decks.

Ledgerboard flashing : ~Cantile W_.'rég RS

flashing extends over
/Iop of ledgerboard and
up behind siding 1

_ rotis often found
where joists pass -
through wall he

i | the length of the
T thisis also a potential - ~ HIE T joist cantilever (C)
I water entry point into L : ! LA ]| should not exceed
the house . 14 1/3t01/6 of the
total joist length (L)

L must be »3C
or >6C in some areas)

Handrail design Spindle spacing
spindles should be spaced so that
a 4" (6" in some areas) sphere
cannot pass through the guard

spindles
(balusters)

4" di%mle'lel sphere
L it handrail (6" in some
ops!?uuianham jurisdictions)

to grip

({tube or oval)

construction note:

=

frant view

17

section A-A

horizontal details that make climbi
the guard easier should be avoid
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ELECTRICAL SYSTEM

BASICS OF ELECTRICITY

Electricity - basic concepts

electrons (electricity) travelling along a wire

0% 9 %050 ©29.0¢ 0+ 9.00° -

icity flow can be pared to water fiow - if
pressure is applied at one end of a pipe (or wire)
then, water (or electricity) will fiow out the other end

-_

- -

water flowing through a pipe

Back to top

Electrical potential

the water has potential
because (given a chance)
it will seek the point of
lowest potential i.e., spill
onto the floor

a live wire also has potential o

it would like to reach ground 'E

and will travel through 'g
anything with conductivity

{e.g., your body) to get there

[

’ ground = zero

Electrical resistance

resistance of light bulb
filament is high so a
lot of heat and light
are produced as the
electricity forces its
way through

resistance along
circuit wire is
quite low

the light bulb
is a resistor

A simple electrical circuit

open circult - switch off
(no voltage to appliance)

no current flows
black white
(hot (neutral)
wire

switch

closed circuit - switch on
(voltage supplied to appliance)
current flows

white
(meutral)

switch

Fuses and breakers

fuses are designed to protect
the wire from overheating in
the case of a short circutt (or
overload)

a metal link in the fuse melts

neutral wire

Fuses provide protection against:

large
round
aults

(shutting down the circuit) if
a current greater than the
lhusa rar:in'g tries to flow
through the circuit overloading
© iy’
wires crossed +
{short circult) a @
()
K +
hot wire @
fuse/breaker size must match wire size ) 3
for exarnple, a 15 amp fuse is used
with 14 gauge copper wire
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SERVICE /ENTRANCE
DRIP LOOP INSUFFICIENT

Back to top

The service wires should form a “drip loop” where they meet the service mast on the
exterior of the home. This ensures that water will drip off the wires, rather than run into the

service mast and down into the box.

Drip loop

the primary purpose of the drip loop is to
prevent water that runs down the service
drop from getting into the service mast
(and ultimately into the service panel)

the support wire for the two hot wires
can also do double duty as the neutral
connection for the house and is
grounded back at the power pole

Wires not well secured to the house

failed service drop connection to
service mast resulls in service
drop conductors being pulled tight
- the drip loop disappears

service
Z entrance
conductors
R — -

CLEARANCE INADEQUATE

The service wires must have adequate clearance from the ground. The top of the service

Service drop clearances (United States)

|3'—_L
a2 810
g
12
£ 18
= flat roof
a
&' clearance if roof not

roadway driveway used as walking surface

10 clearance otherwise

—

T

18
(am:l 10 away)
horizontally

roof pitch
4ini2or
greater

ulility pole

swimming roadway
poal

mast and the service wires should be at least ten (10) feet above the ground.

Wire clearances around windows

wires should be 3 feet away
from the sides and bottom (and
in front) of windows whether

they are operable or not

Seagate Inspections, Inc.
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SERVICE ATTACHMENT

The service mast / conduit must be safel

secured to the exterior of the house.

Support requirements for service entrances

cables should be conduit should

secured every be secured ave
W tos 2 5'to 6 i

masts over 5 tall
should have guy
wires for extra
support

~ /]
1

A —

Bent service masts

watch for loose
mast clamps

a drip loop pulled tight is a
good indication that the T
mast is under stress or bent
H | | \

—

=

U

masts are often bent because of stresses on the
service drop (e.g., free branches falling on the wires)

MAIN PANEL

Back to top

to ground
-] -]

& A P
- =

S —

1
’

e~~~

in newer installations, the main
breaker is usually integrated into
the main panel

Service entrance (service box, main panel or service panel)

from to
utility  ground

©00©
©00©

in older systems, the service box
(usually containing fuses) is IFpicaIIy
separate from the main panel

OVERSIZED FUSES OR BREAKERS

Oversized breakers or fuses within the main panel should be replaced. All breakers or
fuses should be sized appropriately for the wires they are intended to protect. A licenses
electrician should make corrections immediately. Over fusing can be a fire hazard.

Fuses and breakers

fuses are designed to protect
the wire from overheating in
the case of a short circutt {or
overload)

a metal link in the fuse melts
(shutting down the circuit) if
a current greater than the
fuse rating tries to flow
through the circuit

neutral wire

wires crossed
{short circuit)

fuse/breaker size must match wire size

for example, a 15 amp fuse is used
with 14 gauge copper wire

Common household wire and fuse sizes

14 AWG copper wire 10 AWG copper wire

° I——
SOMMON USES, SOMMON Uses.
maost circuits for lighting and electric clothes dryers, air
recaptacies, electric baseboard conditicners, water heaters
heaters
15 amps 30 amps

8 AWG copper wire
L P &

COMMON Uses:
electric stoves and ovens

12 AWG copper wire
| I—— — o]

COMMON uses:
some receptacies, electric
baseboard heaters, small air
conditioners

ical fuser o

20 amps

jcal fusebreaker size:
40 amps
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OPENINGS IN PANEL
All exposed openings in the panel
box(es) should be covered.

DOUBLE TAPS

Panel openings

any exposed panel openings
(that would allow access to the

inside of the panel) should be /

fitted with secure covers

=

openings
requiring
covers

<

Circuits within the main distribution panel that are doubled up (referred to as “double
taps”) should be separated. Each circuit should be served by a separate fuse or breaker.

Typical arrangement of panel wires
distribution panel

stove circuit

stove
nedtral 1
wire

— neutral
wire

neutral bus bar

— stove ground wire

= — grounding terminal
o ~ground wire
(black) wire
the hot service stove hot - 120 volt
wires feeding {red) wire circuit
mems
pical
black in color \_ it {black)
wire

Double tapping (double lugging)
d panel

from
service
box

T

| — grounding terminal

d /—gmnnd wire

120 volt
circuits

— double tap - two wires
(black) attached to a
single fuse or breaker

/i
6020000680

neutral bus bar

JUMPER WIRE / WATER METER BYPASS

A jumper wire should be installed across the water meter to ensure sufficient grounding
of the electrical service. When the ground wire is attached on the “City” side of the meter it is
not as critical but it is still recommended to provide grounding to all metal water pipes.

Jumper wires
dielectric

a jumper wire should be used
to bridge around dialectric
plumbing connectors

®

a jumper wire should be installed
around a water meter if the
electrical service is grounded

of the meter

Seagate Inspections, Inc.
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CLEARANCE AROUND PANEL

Clearance access should always be Panel clearances i 5
maintained around electric panel Sk e st i
for emergencies. ; / /'{
/’/‘ i . > ! e
|
FUSE TYPES
While fuses are generally safer than ool
breakers it is the fact that different size (SO oome

shown here with
fuse rejectors

fuses can be installed in the same opening.
This is what concerns most insurance
companies about fuse systems.

It is recommended that all fuse systems
have the fuses changed to “S” type
or safety fuses.

small size cartridge
fuse - 15 1o 30 amps

(same size)

madium size carridge
fuse - 35 to 60 amps
(same size)

*S" fuses have a special base that screws
permanently into the fuse panel and
permits only the right size fuse to fitin

REVERSED POLARITY
Reversed polarity is when the neutral and hot wires have been switched causing
electricity to flow through receptacles and fixtures backwards. This can be a safety issue.

Importance of correct polarity with light fixtures

Reversed polarity

polarized (grounded) receptacle

e e e S X reversed
H polarit polari
should —: @ — should
be neutral } be hot
H only the button at the the entire light fixture
i bottom of the light collar is hot and easily
silver—_ 1 ~— brass socket is hot - a person touched if the light switch
screws & SCrEWSs is much less likely to is on (particularly as the
(for white wire), (for black wire) touch this than the collar bulb is being screwed in)
i i hot
i bla_ula
' Sy
1 g B EOlarize B T
o — B2 ! a:
SCrew H
(for ground wire); — ground - ¢/ E E

when the polarity is reversed, the wide receptacle slot is
{incorrectly) hot and the narrow slot is neutral - this is not
uncommen when pecple forget that the black wire should be
attached 1o the receptacle’s brass screws
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GROUND FAULT CIRCUIT INTERUPTERS
GFCI outlets or breakers are safety devices that are now required in bathrooms, kitchens,
basements, garages, outdoors, etc.

Ground fault interrupter GFl's can protect ordinary outlets downstream
difference between the current @
.|n the hl.ack a.nd white wires 1
Tile 85 5 milarmpe) hara 188 i ! e o
Yot oty and he GF! shide =5 i
down the receptacle and other = [s]
receptacles downstream Eﬂ .
"a master
~ Beiteoarh °
rote: | main.rloor lﬂ!
if the GFlis in the washroom GFI i
B R 0 chut o 1 e
builders often use one L
GFI (often in a mainfloor ] main second
| e of e Saoors outts in floer Bethroem
the house -
basement
bathroom
CABLE CLAMPS / PASS-THRU CONNECTORS
Cable clamps, or pass-thru connectors .
are required where wiring enters into | Securing wires
the main distribution panel.
Cable clamps serve to protect the ars ey amior the pend
wiring from the metal edges of the they should slso be secured

panel openings.

RECESSED CEILING LIGHT FIXTURES

Care should be taken to always install the proper type of light bulb in recessed fixtures.
Additionally if you have the old style recessed lights you must keep insulation in the attic away
from them so they can release their heat. Insulating over them can cause a fire hazard.

Use proper bulbs for potlights Potlights in insulated ceilings

QAN S

f\ k "‘gﬁ?“g J\::@Z i .

0t — O
safe M- open | | [oest nstalaionf
o) wvuodl;;E potlight meant for

Jattic N,

_attic
insulation

otlight meant for  top drywall or ox
ppropriate flood/spot bulbs conventional bulbs PR kgep'};“:’nsummn away insu?mea ceilings
irect heat down and away create too much heat ceilings only from patlight, but lots of (metal box k
from the potlight fixture up inside the fixture heat is lost into the attic insulation awaa]( om
pouighl] - usually has
"IC" designation
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WHEN TO UPGRADE AN ELECTRICAL SERVICE

The size of the electrical service supplied to the home may not be sufficient, depending
on the lifestyle of the occupants. A marginally sized electrical service is not a safety concern,
but may represent an inconvenience if the main fuses (or breakers) blow, shutting down the
power in all or part of the home. If it is found that the main fuses (or breakers) blow regularly, a
larger electrical service may be desirable. If care is taken not to run major electrical appliances
simultaneously, it is unlikely that the service will overload. The use of gas fired kitchen
appliances, clothes dryer, and water heater will also reduce the load on the electrical service.

HEATING SYSTEM-FORCED AIR FURNACES Back to top

FURNACE - CRACKED HEAT EXCHANGER

This condition is a carbon monoxide safety risk. A qualified HVAC technician should be
engaged immediately. In most cases, unless a warranty applies, the furnace is replaced rather
then repaired.

Heat exchanger heat flow

in forced air gas furnace

heat from the ribbon
burners flows up the
inside of the heat
exchanger

after emerging from
the top of the heat
exchanger, itis
channelled into the
vent connector (and
ultimately to the
chimney)

the furnace blower drives \[ 8
household air across the
outside of the heat
exchanger and on to the,
ductwork distribution
system

most modern heat
exchangers have dimpled
or curved surfaces to slow [5<3
down the air flow and
encourage heat transfer

cutaway heat
exchanger
section

Air filter orientation
STANDARD AIR FILTER typically, there is some sort of filter

A L support on the blower side of the air filter
Dirty air filters should the filter must be installed with the "air

flow” arrow properly oriented to make
always be replaced. sure that the filter material doesn't get

sucked into the blower
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ELECTRONIC AIR CLEANER

Regular maintenance is necessary for electronic air cleaners to continue to operate effectively.

Electronic air cleaner

charcoal filters -

charged wires
- charge the
dust particles

Electronic air cleaner problems

exploded view

misging cell
orprefiter %

dirty cells or
prefilters

House air flow

FORCED AIR DISTRIBUTION SYSTEM

Typical supply and return register locations

|

= <= ]_
4= <= . ” .
air flow 5. & ‘ l alr flow L'{‘,
wanm ¥
air :
rises
return return
ragister ragistar
o - hoat heat—
{1/ register HE register \, |
[ |
~ — return — J
=] ik [
i pulled supply ducts \ e supply ducts
throu, barometric | cold air
return damper l
air fiow | air flow |
heat
heat
exchanger auchanger
air filters- ‘
burmer blower
mator z burner
cross hiower -
saction onsy
section

CENTRAL RETURN AIR SYSTEMS

Air return outside room

N

when the air return is outside the
/Fedmom (e.g. in the hallway) the door
1" should be trimmed at the bottom to permit
air circulation

if the air can't circulate, the room
becomes pressurized and won't warm up

W

: ~ heat register %

trim here
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HIGH AND LOW RETURNS:
IN SAME ROOM

RESTRICTIONS TO AIR FLOW

Diagrams and Descriptions of Common Building Conditions

High and low returns
Typical room
air fiow
z
o
[summer b g
£
z
(cooling mode) %
cool air
— suppl
Gosed regméf\l‘l
Ay
supply Cross
section
Typical room
_1 upper return
Lﬁ%ocked by open <« %
lower register 5 :
damrepgg? air flow %
=
3
T
(heating mode) 2
hot air
damper — suppl
apen register \ ||
b .
supply

Factors affecting air supply

(7) [ictsize- bigger is better

® - shorter is better
(@ [number of comers]- fewer is better

- should be appropriate
() [blower speed)- should be appropriate
[blower blade profie]

= can have pressure
@ |duct type]- flex duct (:(:(:(:G:O losses 3 times that of

Qi TEET: w““ [ocangae]

W- central location is particularly important in larger homes
@ - air filters and air conditioning coils can create significant pressure loss

BACKDRAFTING OF NATURAL DRAFT FURNACES

Backdrafting

accur

1o the furnace, back drafting can

Return grill in furche room

a return grill in the furnace
room can allow the furnace
vent blower to pull exhaust

)
)
'
if there is insufficient air available [
i
i
]

check for it at the draft hood - with
amaich, cigarette etc. or ust
check for excess heat in the area
P
rust may also indicate a_~" y ~
backdrafting problem =
~

around the
draft hood due
fo backdrafting

smoke
test

combustion
products

oducts out of the draft
ood into the house air
stream

this can be a life safety
Issue
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COMBUSTION AIR IS NEEDED FOR ALL GAS FIRED APPLIANCES

Combustion air

v e

openings provide both
combustion and dilution air

HIGH EFFICIENCY FURNACES - VENT TERMINATIONS

Improper sidewall vent locations - high efficiency furnaces

other improper locations:
~ -should be 3' to &' from
3'_¥vindnw de%?noe e combustion air inlet for
(if >100,000 BTU) ol il SN other appliance
1'_¥uindow clearance - NNy shouldn't discharge below
(if 100,000 BTU) - confined porches or decks

L ~ . -shouldn't discharge at
A L .. inside comer formed by
P . two outside walls
should be >4'— " ~— — SN

below soffit -~ <

: should be >1'

R ' | | should be >7
| ' It 1 above
| | It N walkway

should be 3 — ® -

to 6' from Wg
regulator |

UNDERGROUND OIL TANK Underground oil storage tank
Buried tanks, which have not been
previously properly abandoned or leaked
can be opened, cleaned, and filled in-place
or they can be removed entirely. Before
purchasing the property you should have
the tank or soil tested to assure that it has
been properly abandoned and/or that no
leaks have occurred. If the tank is to
continue in use it may be possible to
purchase tank leak cleanup insurance,
possibly through your oil company.

Tank replacement with a newer flumace
(fiberglass) leak-resistant type tank or . 2
relocation indoors will also involve a significant expense.
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clues that the oil tank is buried outside:
- you can't find one inside!

- pipe with il filter and/or shut off valve
emerging from foundation wall

- filler pipe andfor vent pipe is not right
next upﬁ'ebe wall i J

basement Q ;
Q

oundation wall @ & i 2
X

shut off
valve

oil filter
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OIL FIRED BURNER - FORCED AIR OR BOILER HEAT

Atomizing oil burner

blast tube or draft "
tube (shown clear primary
in this ilustration) controller

otor
(operates fan
and fuel pump|

the fuel pump drives oil
through the nozzie
where it is turned into a
fine mist and ignited by
the electrodes
the fan blows air past the
nozzle to mix with the
fuel before ignition and
direct the flame into the
refractory area of the
furnace or boiler

Refractory/fire pot

cold air - /
rotum hat air
supply
)
eal

motor

air filters — /
blower— |

blower—

oil
burner

cross section

look for cracks or
deterioration in the
refractory material

HEATING SYSTEMS - HOT WATER BOILERS

Back to top

How boilers work

heat is released into the

room through radiators,

baseboards, convectors or

radiant heatin pigas buried
in the finishes

@ heat moves from flame into
water through heat exchanger

@ heated water moves o radiator

heat moves through radiator
burner @ walls to room air

Cross
section

How radiators heat the air through convection

<=
tve b
i etive Ty
of S warm
< ? air

=

1 aclive
warm 7 gt fog, %
air < »O

VL

air flow air flow

l

U

Cross
section

RADIATOR COVERS RESTRICT HEAT FLOW

Radiator covers

covers reduce airfiow past the
radiator - since most of the heat is
typically produced through
convection, the radiators don't
work nearly so well

outside wall

covers also increase heat loss to
outdoors through walls

1 floor framing

cross
section
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covering radiators reduces efficiency

covers reduce airflow
past the radialor and
reduce efficiency

outside wall

1 floor framing
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PRESSURE REDUCING VALVE

Pressure set too low

for a 3 story house, a pressure

reducing valve setting of 12 psi
won't be enou%h to push water
up into the 3rd floor radiators -

15 psi is just barely enough

)
radiator

17 ft, ——

S

23.1' water column

‘ |34.‘.r" water column[

1st floor

AR I T R R e

ERE IR T iRt I e sl

~ R TR

R
15 N
psi psi  psi
cross
section i 1
ZONING OF BOILERS
Zone control with pumps Zone control with valves
| Zons 3 |
thermostat thermostat thermostat thermostat
[
—» / hotwater = hat water —
i cool water
circulating :im'dﬁ:ng
pumes expansion tank ion tank
cross not shown cross exﬁg:‘il?:wrl
section section

MOST COMMON TYPES OF RADIATORS

Finned tube baseboard

Convector
\/‘ sheet
metal
cover
0=
air out
o~ ], | i i hoatea
{finned tube = I;.: rl::aprv?éifusr
= &
%m:r:a?“ 2 tubes are typically
2
2
o
$ aluminum fins are I‘{picaily
used with copper tubes

and steel fins are usually

cross-section
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ONE PIPE STEAM

Heat is distributed by “one pipe”
steam system. In this early design
a single pipe both delivers steam to
the radiators and returns
condensate to the boiler. Heating
pipe routing and placement is
important and should not be
modified without consulting a
steam expert. If you are not
satisfied with heat distribution in
the building, a one-pipe system
cannot be converted to forced
hot-water without complete
re-plumbing of the piping,

a significant cost.

TWO PIPE STEAM
Heat is distributed by a “two pipe” steam system. In this design, one pipe delivers heat
(steam) to each radiator and a separate pipe carries condensate from the radiator back to the
boiler. Finicky steam vents at radiators or other improper system adjustments can be corrected
by a service technician who is trained on steam equipment. Often these systems are converted to
circulated hot water, resulting in easier distribution of heat to each area. (see diagrams-next page)

One-pipe system

radiator
valve

supply

a one-pipe system allows for
radiator valves but, still has the
problem of each successive

radiator being cooler

pipe
= i

11
i | hot water

iler

Cross

«— cool water |

baffle
tongue

distribution
tee

section

Two-pipe system (direct return)

h

1

radiator

radiator

return
pipe

supply,
pipe

f I

Cross

2 —+ hotwater —»
f

-—

*— cool water

-

expansion
tank

section

Two-pipe system (reverse return)

h

‘ radiator

1

supply,
pipe

return
(" pipe

supply,
pipe

radiator

return

f

I

¥ —F

—

expansion
tank

Cross

pipe
—

*— cool water

-

-—

section

ASBESTOS COVERING
Insulation on the boiler and/or distribution piping may contain asbestos. The Environmental
Protection Agency (E.P.A.) reports that ashestos represents a health hazard if “friable”
(damaged, crumbling, or in any state that allows the release of fibers.) If replacement of the
boiler necessitates the removal of the asbestos containing insulation, an asbestos removal
specialist should be engaged. If any sections of this insulation are indeed friable, or become
friable over time, a specialist should be engaged. Further guidance is available from the

Environmental Protection Agency (E.P.A.).
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HOT WATER CIRCULATING BOILER SYSTEMS

Series loop

Closed hydronic system

h h each
consecutive

this radiator radiator is
radiator radiator is hat caoler
—» — "
3 -
: y —» hotwater —» hot water «— _cool water -—
! - —ry e
L, W = e
ﬂ R I *= cool water *—
expansion B pressure s
reduci individual radiator valves are
tank } eduicing ndividual radiator val
=l valve typically not installed (a special
=l e I i O B s r:ypqss would be required) as
pressure I backfiow shutting off one radiator would
reliel - [ § preventer close off the whole system
valve
i e y
pump associated with closed
systemns are circled
£ross £ross
section section

LOSS OF EFFICIENCY
Old boilers tend to be less efficient than newer units. While replacement of the boiler

would result in lower heating costs, replacement is often not justified if the present unit is
reliable. Regular cleaning and adjustment is recommended. Consult with a specialist to
determine the cost of replacement and length of time for payback prior to considering

replacement.

CHIMNEYS, SINGLE WALL AND B-VENT CLEANANCES
Both single wall and B-vent metal chimneys must be sufficiently clear from combustible

materials.
Combustible clearances for vent connectors and B-vents

supply

i
\lj] 1 4. 6" clearance
required
1" clearance _.i._‘
b requred i
14, @ L ] | @ }
single walled
s B-vent gas vent connector
(cross section) furnace (cross section)
Rt T PR =T

Mt TRy e LS
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ELECTRIC BASEBOARD HEAT (SIZE & LOCATION)

Back to top

5 to 8 watts per square foot

N

heater should provide:

750 to 1200 watts

150 5q, ft. x
(Stongans)
per sq. ft.

/. if room area is:

150 square feet

Best location for electric heaters

N

)\

> the coaolest spots in a room tend to
be at floor level by outside walls
(particularly below windows) so,
electric heaters are best located in
these areas

=]
=
]

&g

A\

ELECTRIC BASEBOARD HEATERS - SAFETY

Electric baseboard heaters - clearances to draperies

3" in front and
1" above the floor

Outlets should not be above electric baseboard heaters

cords plugged into outlets above electric
baseboard heaters could overheat if

accidentally draped over the heater

outlets should be located at either end of the

D

Determining baseboard heater wattage - rule of thumb

Seagate Inspections, Inc.
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ROOM SPACE HEATERS Back to top
Space heaters can provide heat in rooms not serviced by the central system but caution
should be taken. Some space heaters are the non-vented type and are considered unsafe in
sleeping areas. There is also question about the safety of vented heaters in the sleeping space
unless the combustion chamber of the heater is sealed; with combustion intake and exhaust both
coming from the outdoors. You do not want to compete with the heater for oxygen. If not
properly operated and maintained these heaters can be a significant source for Carbon Monoxide.

Room heaters - combustible clearances

Circulating radiant
pe heater, heater

combustible clearances can vary
significantly from one jurisdiction to the
next - check with your local authorities

Unvented space heater

unvented space heaters are not
permitted in some areas

these are typically older units

the exhaust lﬁases discharge

directly into the living space -
causing problems such as spillage,
backdrafting, carbon monoxide
poisoning and excess humidity
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VENTED WALL FURNACES

Back to top

Wall furnace

wall furnaces are typically designed to
fit in a standard stud space

conventional units exhaust trlrou?h
oval BW (between the wall) venis
designed to fit in the stud cavity

gas piping is usually fed to the unit
from below

Minimum wall furnace clearances

. Wall furnace - direct vent

warm
air TR

heat—__
exchanger

exterior wall

fan
{may or
may not
be present)

exhaust

burner

air o | combined —
Ly b alr

air exhaust vent

NON-VENTED WALL FURNACES
Non-vented wall furnaces are a safety
concern since the combustion products
are discharged into the living space.
These units will compete with the
occupants for oxygen and unless
properly maintained and operated can
be a significant source of Carbon
Monoxide.

Seagate Inspections, Inc.

Unvented wall furnace

unvented wall furnaces are not
permitted in some areas

the exhaust discharge
directly into the living space -
causing problems such as spillage,
backdrafting, carbon monoxide
poisoning and excess humidity
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AlR COND'T'ON'NG Back to top

OLDER OR AGED SYSTEM
It is not uncommon for older homes to have relatively old mechanical systems. It will require a
higher level of maintenance, and may be more prone to major component breakdown. Predicting
the frequency or time frame for repairs on any mechanical device is virtually impossible. If the
compressor fails, or if breakdowns become chronic, replacing the entire system may be more
cost-effective than continuing to undertake repairs.

UNDERSIZED SYSTEM

The capacity of the air conditioning system may prove to be marginal during the warmer
days of the summer. Without performing detailed heat gain calculations, or living in the home
during warm summer days, actual conditions are difficult to predict.

One ton of cooling How much area can one ton cool?

cooling is typically measured in tons
one ton of cooling is equivalent to
j 12,000 BQI'U."hour

(12,000 BTU's is the amount of heat

f = uired to melt one ton of ice)
f Kﬁk R h

1&\

@ southemn U.S. northern U.S. and Canada

Bigger is not better

an air conditioner that is too large will:

cycle on and off more frequently - potentially causing
premature compressor failure

cool the house too quickly - (satisfying the thermostat and
shutting down) before the house can be sufficiently
dehumidified
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our primary goal is to discharge
warm air from inside to the exterior

Moving heat from the inside to the outside

Evaporator coil - collecting hot air inside the house

warm Freon gas
(typically 50 F)

the warm house air boils the cold liquid Freon
into a gas

lots of heat is absorbed in the process
- this is called the latent heat of vgfonzamn -
and makes for very efficient heat transter

because the Freon is vaporizing in this coil, it
is called the evaporator coil

Oy Freon makes an excellent heat transfer material -

. at atmospheric pressure, it is a colorless gas
Sction when it bois, it absorbs a lot of heat

when it condenses from a gas to a liquid, it gives

off a lot of heat (this is hslﬁ!u[ when dischargin:

heat to the cutside through the condensing coil

cold liquid Freon

(typically 20 F)

Condenser coil - exhausting hot air to the outside

hot Freon gas
(e.g., 150

the compressor forces hot, high pressure
Freon gas into the top of the coil located
outside
air blowing across the coil condenses
the Freon from a gas into a liquid (this is
why we call this outside coil the
condensing coil)
in the conversion from gas to liquid, lots
of heat is released into the outside air

Oy

irgeg
eetiog,
hot, high pressure

liquid Freon
(typically 100 F)

Hot liquid back to house
[sice Q ouisice|

&-\ﬂ?’ of rs%‘

1 direci

another device is required lig;,
to convert the hot liquid I i
Freon to cold liquid Freon

- an ice is
used Tor this pui see
illustration following)

Expansion devices - cooling hot liquid Freon

the capillary tube is a bottleneck designed 1o restrict the flow of liquid Freon

at the discharge point of the bottleneck, the Freon is at a much lower pressure

when the p is the also goes down

the Freon coming out of the tube may be about 20 F and is ready to go into the
evaporator coil to collect more heat

the expansion device is typically just upstream of the evaporator coil

low temperature

high temperature
low pressure Freon liquid

high pressure Freon liquid

Freon
- 100F
\E fhow

|

/— restriction
Freon /

20F <=

flow p

metering (or expansion) device
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FLOW OF COOLED AIR IN OLDER VS. MODERN CONSTRUCTION

Flow of cooled air - older-style ductwork Flow of cooled air - modern ductwork
1

- hot air builds up on upper level

- uneven air temperature

- no upper level returns - even distribution of cool air

- minimal air circulation - has upper level returns (adjustable high/low)

. - returns are centrally located
air flow il - there are as many returns on the
4= 4= \l' second story as on the first
— 1
SU|
% rea
=
2 b
%
furmace

Cross Cross
section section

TEMPERATURE DROP EXCESSIVE

The temperature drop measured across the evaporator coil of the air conditioning system
is greater than normal. This indicates that air flow across the evaporator coil is too low. Low air
flow could be the result of a dirty filter, dirty or obstructed evaporator coil fins, or insufficient
blower and/or ductwork sizing. This condition can lead to ice build-up on the coil. A qualified
heating and cooling technician should be consulted to further evaluate this condition and the
remedies available.

Measure temperature drop across inside coil

plenum temperature
(typically 55 F to 60 F)

the temperature drop across
the evaporator coil should be
15Fto20F

(the A/C should be running for
at least 15 minutes before
performing this test)

return temperature
(typically 75 F)

this test goes
beyond the Standards
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OUTDOOR UNIT OUT OF LEVEL Condensing unit out of level
Outdoor air conditioning units can
become settled out of level.

This should be improved.

watch for stress on
refrigerant lines

condensing
unit

OUTDOOR UNIT LOCATION RELATIVE TO OTHER APPLIANCE DISCHARGE
Dlscharge from other appllances can affect operatlon of A/C system

' ‘_ryer vent too close to oondenser

v aler heater exhaust ventt > close 1 '_ nden

: side wall vented water

[ .."heaters discharging warm air

= near the condenser can

-~ reduce the capacity and
» efficiency of the air

oonﬂullonmg system

dryer vants should be several

s '_' wet from the condenser to

" . prevent lint from clogging the

- coil and heat from reducing
efl' clsncy

\/” NN

FILTER/DRYER IN LINE AT OUTDOOR UNIT

Filter/dryer Sight glass
in some installations, (especially larger g
units) you will find a filterdryer hihe o top view
liquid line ’ Freon
it can be near the condenser, near the X @
cgansmrl device or in the condenser Y V
o fiow
fitter/dryers are often retrofitted after P

compressor replacement to remave any

remaining contaminants sight glass
a filter/dryer typically contains a cotton .
filter and silica gel as a drying agent

& top view

X G

if bubbling is visible in the 5 ht glass,
there may be problems an serw:e
should be recommended

s ﬁl'ber}dr\r.e\r“‘--\\_\

— watch for [mst B
accumulalioné_l ust past the ™.
filter/dryer
indicate gc,:anla]ly ‘10‘”
plugged unit

Seagate Inspections, Inc. 56



Diagrams and Descriptions of Common Building Conditions

CONDENSER - OUTDOOR UNIT

During winter or off season months if your home is in a wooded area that has a lot of
leaves and other debris falling it is advisable to place a lid on top of the outdoor unit to keep
debris out of it but wrapping it completely is not advised due to the risk of trapping moisture
inside and accelerating the weathering and/or rusting of the unit’s components.

Condenser coil location requirements

Condenser fan

the fans in most modern condenser units rotate

horizontally and discharge air out the top (air is the fan blades should be

brought in through the sides) but, they can also turning very fast when the

operate diag y and ly dep g on the unit is in operation (il'ﬂr'geg deck and tree are —
manufacturer \ aren't - service is required) obstructing airflow
excess vibration or bearing noise may indicate that fin

bearing failure is a potential problem™  _~J 2| | and mothgndeaeffigunits | | o e T === b ekt 1

1
Y
Tl
¥ /N
b/ \
4'to & vertical clearance T Y
below deck installation recommended " I\
may result in excessive 1 |
data plate eal build-up and | v |
restricted air flow . AT
i deck d
S| } e N
£ : pas
3. mrllowt [0 tree
Frean Iines———[ 2 x Tl : \
£ condenser <z B
podd coil o :
J"- B B U .~ S
e / . 1
s_ida i i
view [ 1' to 3' horizontal clearance + ,
Y recommended :

A/C COMPRESSOR LIFE EXPECTANCY

Typical compressor life

Canada

15t0 20

years
10to 15 .
years United States
8to10
years
illustration is intended to
show general

only
and is not to be taken literally

HEAT PUMP IS DISCONNECTED IN HEATING MODE

The heating mode of the heat pump can be abandoned. This situation is not uncommon, as heat
pumps tend to be problematic in the heating mode. In essence, the heat pump has become an air
conditioning system only.
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RETURN AIR GRILLS/PLACEMENT

High and low returns
Testing cold air returns

Z
E
(cooling mode) % o

cool air

SUpply
regis!er_\-'
_
supply
|
upper raturn grill P
i blocked byopen =
 lower register air ow
H
B
I =
there should be enough suction to cool air
X pull the tissue towards the return ot air
hold a tissue next to @ fnot. tha du e ki supply d
i ‘" a - 1 2
the cold air return obsiructed ordtwh: fillersv{or coll) : i register
may be dirty I *F cross
‘ Supply Ml
Back to top

INSULATION /VENTILATION

IMPROVE VENTILATION
It is generally recommended that one
(1) square foot of vent area be
provided for every 150 square feet of
attic floor area (this is generally the
same as one square foot of “free”
vent area for each 300 sqg. ft. of attic
floor). Proper ventilation will help
to keep the house cooler during warm
weather and extend the life of roofing
materials. In cold climates, it will
help reduce the potential for ice dams
on the roof and condensation within
the attic.

section

Recommended amount of attic ventilation

the total vent area is often
recommended to be 1/300 of

. 1 square foot of upper
the floor space of the attic - P

vent area required for

. 600 sq. ft. attic area

—

— the actual vent opening must
be larger than 1 sq. ft.
ecause of screen/louver

ceiling
joist

insulation

EESEEET N

1 square foot of lower
vent area required for
600 sq. ft. attic area

soffi
ven

wall

i'l'*'l“?"l'ﬂ"'l'ﬂ!“l'ﬂ

Cross

\/

VENTILATION MEANS COOLER ATTIC

S, LESS CHANCE OF ICE DAMS

Reducing attic heat with ventilation

Preventing ice dams with ventilation

o ventiation| venilated
codwam G5B 8 Vg rice vent
roof | roof 6#6 ‘oo\
I 5{0@90"“@
trapped— |
foof water | |
rafter .@ .
lam gl insulati
" nsuiation
ceiingl| e calling|| | | AN e bodcooo o
insulation/” joist” e e o 0000000000000
i upgrace insulabiony
_— e
into house I W keep air
3 RN O0E0
d @ @
5 g v [
=
ridge venting is more effective than
sg;is:n sg;is:n individual upper level vents
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SOFFIT VENTS CONGESTED

The passage of air between the soffit vents and the roof cavity is essential. “Baffles”
should be provided to hold back insulation and allow for free movement of air within the roof
space.

Baffles for soffit vents

insulation —,

ceiling —
joists

interior celling —
and air/vapor
barrier

baffles prevent soffit vents I
from becoming obstructed by soffit

insulation and help reduce
wind washing by directing air
flow away from the insulation

SLOPED OR CATHEDRAL CEILINGS
Proper ventilation of cathedral ceilings / roofs is often neglected or misunderstood. As a
result, these areas tend to be prone to difficulty, particularly in cold climates. Ice damming on
the roof and condensation within the roof space are common problems.
Venting cathedral roofs

roofs is often increased to 1 square foot
for every 150 square feet of roof area T x>

bilow e
(perpendicular
ool 10 foists)

roof -
roof sheathing’
membrane

guiters
not shown
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CONDENSATION / MOLD
This condition is usually the result of insufficient ventilation and is sometimes caused by

the lack of vapor barrier on the crawl space floor. Improvements should be made. If ignored,
this situation could worsen and cause substantial rot to the roof structure.

Cover crawlspace floor

a crawlspace with an
uncovered earth floor can
contribute a very signifi
amount of moisture to the
house environment - equivalent
to several gallons per day

a vapor barrier (such as 6 mil
polyeathy ) should be laid
down, sealed at the edges and
joints, and ballasted with gravel

HOW HEAT MOVES

People and homes release heat
Mechanisms of heat transfer

air above the pot warms up
(becomes less dense) and
rises - drawing more cool
air in from the sides to be
solid heated up
%cng K
® T \‘\
‘ -
® 4 heat
L] m
'ou'tside | inside
(cold) (warm) BETU's per hour
Il

conduction radiation convection

BTU's per hour

heat transfer through a heat transferred through
solid material invisigle Egrlut_ \-\rrra\rgz heat transfer within 5000
the direction of heat travel . el lnkan agas or liquid 3
is always from hot to cold energy (sunlight) BTV per o

HOW MOISTURE MOVES | How moisture moves

roof
leak

water wicking
up end grain
bulk moisture capillary action

low high
pressure, pressure,

water . air
moreculx ..-_o/m:nbfsmle
[-]

O °
o=
e o # o
o 0 ° O
2 - * fiow of air
and moisture
vapor diffusion air-transported moisture
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AIR PRESSURES / INFILTRATION & EXFILTRATION

Stack effect Neutral pressure plane

| warm air exp ing
pressure and pushing househald air out
through cracks/gaps

neutral pressure plane

warm
(less dense)
air rises

© air leaving the house creates

negative pressure in the cooler,
lower levels - cutdoor air is drawn in
through any cracks or gaps assumes calm
- conditions (no wind)

infiltrating infiltrating
air air

assumes calm
conditions {no wind)

ALL HOUSES NEED AIR CHANGES

Drafty is good (for houses)

Balanced air changes
house

a.ir@ul I y

old houses were dr, {loose siding,
loose windows, no air'vapor barriers)

they had many air changes per hour
that brought in fresh air (with its good
drying ability
wall cavities were warm - moisture did
not condense in wall cavities
while houses enjoyed this situati

people didn't appreciate the cold R i T
drafts and dry air ¥

a well sealed, well insulated a drafty house will have lots of
house can have too few air available fresh air, but lots of
changes - leading to polluted, heat is lost and the inside air will

unhealthy indoor air be too dry to be comfortable

HOUSES THAT SUCK
With all the ventilation pulling air out of the house the exterior envelope of the building
sucks air inward. This can induce soil gases such as Radon as well as moisture into the building.

How depressurization can occur in houses

vacuum ,
system
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INSULATING ATTIC ACCESSES

Attic access hatch

the illustration shows a good attic
access hatch design

hatches in many houses (especially
older ones) wont meet these ideals

plywood or
cardboard dam
(1o hold back
Insulation)
hatch should
be insulated

wealnerstn'p—/
here

Cross
section

Pull-down stairs

pulling dawn and

be careful when
using these stairs -

insulated cover

pull-down stairs can be

a major source of heat

loss (and air leakage)
into an attic - an

they can cause cover should
] injury @ be provided
springs and
Cross handrail
section not shown

ADDING ADDITIONAL ATTIC INSULATION

Risks of adding more insulation

not enough
v\sntilabl'?n x

i
£
E
F—4
=3
roof
rafter
abstructed
soffit vents
new
insulation
ald i
soffit light fixture
vent
x i ion too
lose to chimney
E

Missing insulation at dropped ceiling

L
no insulation
on this vertical
wall surface

sometimes the insulation above
the dropped ceilin?,is filled to the
same height as the rest of the
insulation in the attic - the
dropped area won't be visible
when you're walking in the attic -
be carefull

cutaway
view

v
I .4—' [ rda::‘oeﬂing
¢

bathtub

Insulating skylight wells

roof
rafter
skylight
air/vapor barrier. attic
on warm side of
insulation
light
. . well
insulation
g
insulate walls of skylight
well 1o same R-value that
Is required for conventional
exterior walls
Cross
section

qutter
not shown

Insulation too close to chimneys

1"to 2"
clearance

metal chimney

fire stop

box to keep
insulation away

=

roof
rafter

soffit
wvent

wall

only non-combustible
insulation should be
used next to masonry
chimneys

CI0ss
section
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WET INSULATION BELOW ROOF VENTS
When the wind blows against the side of the roof that has the roof vents installed on it
snow and rain can be blown into the vent and drop down into the attic. This is generally a very

infrequent occurrence. If it persists then baffles can generally be installed to deflect the wind
and water.

Wet insulation below vents

snow (or rain)

gets sucked N air fiowd /
through the —— ,,'-
windward roof =

compressed and/or wet
* [ insulation {especially noticeable
with cellulose insulation)

soffit vents not ﬁ [

performing
adequately

wall

it there are roof vents only on the
windward side, snow and rain are
maore likely to enter the attic

€ross
section

AFFECTS OF COLD SURFACES (WALLS OR WINDOWS) ON PEOPLE
The body heat of the occupant radiates

toward the cold wall. The person feels Coldwalleffect
cold because heat that is in their body Comorable T T & cov wal ca raw

heat from your body, making you feel

is being drawn out towards the cold wall. | “*™™*
T2

Ry

‘N&“
Best location for electric heaters
This is why heat supplies in rooms are \
Generally installed at exterior walls and N\
under windows where the coldest surfaces | [>)
are likely to be located. o0

be at floor level by outside walls
(particularly below windows) so,
electric heaters are best located in
these areas

v the coaolest spots in a room tend to DD D
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Convective loop will occur against cold surfaces making occupants feel a draft, as cold air,
which is heavier than warm air, washes down the wall or window. Warm air replaces the cold
air at the top of the wall or window only to be cooled as it comes in contact with the cold surface.
It cools and gets heavy dropping along the cold surface continuing the draft

Convective loop

insulation holds the
air in pockets so
small that there can
be no movement of
air (preventing the
) ormation of
convective convective loops)
loop

cool cool cool

Again, installing heating supply under window helps to counteract this natural occurrence. Ina

situation where there is a bank of windows and this draft is being felt in the winter a temporary

or portable electric baseboard heater can be installed along the baseboard under the windows to
counteract this draft caused by air falling along the cold surface as it is cooled.

Best location for electric heaters

AN
N

0y the coolest spots in a room tend to
be at floor level by outside walls
(particularly below windows) so,
electric heaters are best located in
these areas
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RECESSED LIGHTS (POT LIGHTS)

Recessed lights can pose a fire hazard if they are insulated against or over top and not
specifically designed for contact with insulation. It is recommended that a licensed electrician be
contacted to further evaluate these light fixtures.

Potlights in insulated ceilings

- \'\.\
o > _/\\ . .
,.////"' / ‘\.\\“ =
~ 7 [/ attic \ )\

/../ = /

iy

// o r Vv

- g L
5 E £
- < / /
. //
V. ) . N
i ,/ \ A7 insulation —.\\ w
” il
g —_— —— et e s
safer installation Bes=h] hest installationg
potlight meant for  top drywall or wood box pcm? t meant for
I keeps insulation away insulated ceilings
ceilings only from potlight, but lots of _ (metal box keefps
heat is lost into the attic insulation away from
polllght) - usually has

"IC" designation

Use proper bulbs for potlights

attic | ‘

insulation ™

O

R
N

anppropriate flood/spot bulbs conventional bulbs
‘/ irect heat down and away create too much heat
from the potlight fixture up inside the fixture

INSULATE OVER WHOLE HOUSE FAN IN WINTER MONTHS

Whole house fan with no insulating cover
roof
withaut a cover, a whole vent ~
house fan can allow air
leakage and heat loss
into the attic
attic
insulated cover
insulation / A
whole house fan
I 1P rIrrees
sofft
vent
g
cross
section
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CRAWL SPACE — Insulation and Conditioning Back to top

PLUMBING PIPES NEED INSULATION

Plumbing pipes within the crawl space should be insulated to protect them from freezing
unless the crawlspace is conditioned, in which case you want to insulate the cold water pipes to
keep them from condensing moisture and dripping onto the vapor barrier..

CONDITIONING RECOMMENDED

Conditioning of the crawl space is recommended. In addition to a good vapor barrier on
the ground and un-faced insulation on the perimeter walls, providing air movement in the crawl
space from HVAC supply ducts will help to control humidity and reduce the potential for rot. It
is not recommended to open vents to the exterior; the only time of the year that it is dryer outside
than it is inside the crawlspace is in the winter months when freezing is a hazard.

MOISTURE OR VAPOR BARRIER
A moisture (vapor) barrier should be
installed on the crawl space floor and
should cover all areas of exposed soil.
Ballasting with gravel is done to m
protect the plastic sheeting and is not ' E

a crawlspace with an

Cover crawlspace floor

necessary as long as the crawlspace ameovered earth foot oo, 4~ &vapor barie auch s 8 mi
is not to be entered on a regular M ouse emvronment . 1| dow sesled at the edgos and

equivalent to several gallons 1

(daily or weekly) basis. f é s: E
|crawlspace ; gravel ?id%least ®\redn(:”;e

MOLD / MILDEW DUE TO MOISTURE
Generally this is related to improper moisture control measures such as incomplete vapor
barrier (see above diagram) and poor exterior surface water controls (see diagrams below).
Controlling moisture levels in the crawl space air will help reduce the potential for rot.
Recommended grading slopes Settled backfill

|~ foundation
- wall

— water collects next
G to foundation wall
5 and penetrates
3 into the basement

W %
perimeter—aas. o basement
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PLUMBING SYSTEM

mmon Building Conditions

Back to top

WATER SUPPLY PIPING

numbe
n
directiol

n

i

Factors affecting supply of water

‘smoothness o
inside of pipe

O
O
—ie |

3/4" pipe is more than twice as big as 1/2" pipe!

Galvanized steel pipe

rusting of galvanized pipe can greatly reduce water
ressure and will eventually cause leaks as rust creates
oles in the pipe walls

problems are likely to occur soonest on pipes carrying hot
waler, horizontal pipes and at threaded (thinner) sections

gahvanized pipe

cross section

r=radius=0.375"

raradius=0.25"

3/4° pipe

1/2* pipe

cross sectional area
=pixr
= 2,14x(0.25)
= 0.2 square inches

cross sectional area
=pixr
= 3,14x(0.375)
= 0.44 square inches

WATER HEATER PIPING

Larger diameter pipe to water heater

| floor framing

3/4" copper pipe
——

1/2° copper pipa

Seagate Inspections, Inc.

Constant water flow (velocity) can wear out pipes

hot water ing systems can p ly wear
out thin wall g}pe “M") copper pipl'l'l? because water
is constantly flowing through the pipes
floar framing $
cold
i =
% hat walet?eurcmﬁjn hot
g g locp
q
9. check
dv hot water

recirculating
pump

foundation wall S a ..
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HEIGHT OF HOME AFFECTS WATER PRESSURE

Pressure decreases with height

47
PSI

1 PSI will make water
rise 2.31 feet

always test the gzl
water pressure at
the highest point in
the house to get the
most meaningful
results

?

[
PSI
cross |
section oft =3 —]

DIFFERENT TYPES OF WATER SHUT OFF VALVES
Most, older shut off valves are gate valves. It is generally recommended that ball valves
be installed in place of gate valves when replacement becomes necessary.

Gate valve Ball valve

ball valves are less restrictive to
fiow than other valves

the handle ition gives a clear

rcicula indication of whether the valve is
since the seal is metal-to-metal, :pa;gepip:]u J open or closed

corresion can cause these valves to fail e valves are ot suliatie for

throttling water flow - they are
meant to be either on or off

gate valves are meant to be fully open
or fully closed handla

machanism
simplified
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DISSIMILAR METALS

: i s Hangers for copper pipe
Dielectric union o 9 pher ¢
¢ C dielectric copper pipe should be supported
a dielectric union should be used when union on brass or capper hangers
joining galvanized steel pipe to copper  —— it should not be supported on

pipe - the insulating sleeve and washer | nails or uninsulated steel
separate the two dissimilar metals to | ::gﬂfamlrr‘nnrrwg: 'plu?eal::-zrw
prevent corrosion R St oy P

copper pipe
T e
galvanized pipe .
mslulal'mg
SIBEVG insulati
(plastic) “Washer

(plastic)

copper pipe
_|.I§QMQ galvanized pipe

female
shoulder male shoulder N

L if steel hangers are

used, wrap with
y insulating tape
(galvanized)

nut
{GOPPEN  (aavanized)

CROSS CONNECTIONS AT FIXTURES

A *cross connection” exists whenever there is potential for potable water to contact a
source of contamination.

Cross connections

cross connections can occur in fixtures where the faucet is
below the high water level - an air gap is required to prevent
contaminated water from being siphoned back into the potable
water supply under negative supply pressure conditions

older style bathtub with low faucet

\

> replace
\ faucet fixture

install
vacuum
breaker

faucet &if
food ] o
Tevel rim ™
laundry tub| ’
replace faucet
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DRAIN LINE /VENT LINE PIPING Back to top

Too little or too much slope isn't good

‘ Trap terminology
no slope . E:il :_fr:
inlet outlet pipe)

ap

both adapter
liquids

and solids

drain out

rap am |
{or fixture drain)

trap weir
(crown weir)

trap seal depth must be

at least 1-1/2" to 2°
(and not more than 4

Putrap according to some

{with cleanout) authorities)
Tower 1058
dip section
Trap cleanout required No traps for toilets —
ek in cross sBcFl’vi?n. |he;itm:a_gg€_
na rap an ilt-in"

- a cleanout plug or removable 1126 of  toilet bow ara visible tank

trap section (for cleaning) is
required on traps located below
laundry tubs, sinks or basins

1]
— = |
rim
flow inlet openings
TV =
I\N\aﬁta
How
cleanout
rﬂ slip |
i joint

\—clsanoul

{min. 3/47)
collar unscrews o 3 ,
allow for removal of #

bottem part of trap T L
i €ross
@ section i

Vent terminology
Soil stack versus waste stack

= -

basin
basin

slope 1/4" per ft.
any other vertical drain

» vertical drain pipe that carries soil
waste from sanitary units (i.e. toilets) <—soil  waste pipe (that doesn’t carry
stack  stack soil from a sanitary fixture)

soil stack often also referred to as the main stack
in houses with only one soil stack
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MORE DRAIN LINE / VENT LINE PIPING

Stack vent

the stack vent is an extension of the
waste stack that runs up through the roof
to the exterior - for venting of exhaust
gases and to maintain atmospheric
pressure in the waste system

Direct venting

if & fixture drain is located
within 5 feet of a waste stack,
a standard vent is often not
required as the stack itself
serves as the vent

[ WAW

Double trapping doesn't work

o

basin
slope 1/4” per ft., ]
; ——
= 1
| § - 5 feet 5
= g ! w
waste —g @
stack 'ﬁ
=
lllegal traps
from
fixture
™T
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PROPER CONNECTION FOR VERTICAL TO HORIZONTAL DRAIN PIPES

Connecting vertical drain pipes to horizontal drain pipes

—— vertical
drain from
fixture above

vertical
drain from
fixture above

horizontal slope:
waste pipe

1/4" per ft,

TY fitting is a Y fitting is
not acceptable correct for this connection

a TY fitting can be used to
connect a vent pipe to
horizontal waste pipe

DRAIN INSTALLATIONS FOR KITCHEN ISLAND SINKS

Venting an island sink (below-floor trap permitted) Loop vent or circuit vent for an island sink
N H/ wall = Y H/

= = vent = g
] &8
vent

wall

= = if local codes permit long (i.e. 36") - | if the code-allowable tail piece
1\ & tail pieces, an island sink can be 1 A 5 length does not permit the trap to
o vented relatively easily by installing fodure —{ | _—q o be located below the floor, a loo
g the trap below floor level outlet pipe 7 [ U4 | E or circuit vent arrangemant wil
o (tail piece) T Bl @ have to be provided
&= -
foot
{ H vent
| =
floce framing I floor framing P Lx
5 )
trap == - i cleanout drain
accessible  ‘a drain s 1111
from below "
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S-TRAPS
“S” Traps should be replaced during any new plumbing work as they are subject to

siphoning problems. Replacement is sometimes difficult and thus the “S” traps are usually
tolerated. They are not allowed in new work and when permits are taken out to perform
plumbing upgrades most code inspectors will require that they be replaced. Care should be taken
to keep the trap “primed” if it is to be left in service. Fixtures should be monitored for sewer

odor.

lllegal traps

from
fixture

-
v

o | e o s

/=\|

crown-vented
trap

STACK HEIGHT AND SIZE
The vent stack that penetrates the roof should extend at least 6 inches but not more than

12 inches above the roof. It should also be at least 2 inches in diameter. Vent stacks closer than
6 inches to the roof surface are at risk of being closed off in the winter by snow build-up on the

roof. Stacks less than 2 inches in diameter are at risk of being closed off by frost from the moist
sewer gases freezing and building up at the top of the stack.

Vent too tall _
if the plumbing vent extends too far above the P s X
roof, frost closure can become a problem ', ] \
1
i
A :
A G ,,

f | — plumbing
plumbing vent should | *| vent
extend no more than

12" above the roof
@
o
8 B, -
218
el= roof
§ 5 stack rafter
i L flashing
cross secio™
ﬁ : cailing joist
u |
on flat roofs, the vent
should extend at least 6" .
above the high water level
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WATER H EATERS Back to top

Sacrificial anode

the sacrificial anode (also
called an anti-corrosion rod) is
typically made of magnesium

. >

it is used to attract corrosive Dlp IUbe

elements so that the tank itself

will not corrode as quickly T

it can be replaced when it is 1 L

badly corroded cod— KO I‘ —Fiot
water =4 U7 water
et 4 o L_g‘ outlet

-

3 flue
~— §as
pipe
U/ valve
sacrificial —1
anode rod
cold water—} 3
inlet N
burner

electric water heater L vieway gas water heater

REVERSED HOT AND COLD /

As shown in the “dip tube” diagram above, the cold water should enter the tank at the
bottom and the hot water should be drawn off the top of the tank.

Recovery rate Relative recovery rates

.b'_ cold -~ hat n
water 1117 water i
‘ inlet  UA  outlet l

b

water
4 (140F)
recovery rate K
usually calculated as i/ =

number of gallons that

can be heated o 140 F [
‘ in one hour (2.9, 35 gph) :ﬁ | | a
| .II ; 1
\ -l

E:Ll S

| cutaway electric electric

oiL
view waler heater water healer

CORROSIOIN AT SUPPLY CONNECTIONS

It is fairly common for supply piping to show corrosion where it meets the water heater.
The condition should be monitored and repaired if it steadily worsens.
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SHUT OFFS/ GAS DRIP LEG
There should be a shut off valve on the cold water supply to the water heater and a shut
off on the gas line for the water heater. The water heater can then be isolated should it be
necessary to drain it or replace it. Additionally there should be a drip leg on the gas line to
collect dirt that may pass through the gas line so it does not go into the burner.

Drip leg

the drip leg (or dirt pocket)
l area for sedi

serves as a
to reduce the

cold wate,
\so\atin g

vw%

Isolating and drain valves

check for a
cold water
isolating
valve and
inspect for
leakage

chance of clogged gas valves or burners water

cold —

supply  cold
valve  water

thermostat — 8
control

hot
water

TEMPERATURE AND PRESSURE RELIEF VALVE
For safety reasons, it is necessary that a Temperature and Pressure Relief (TPR) valve be
installed for the water heater. The lack of such a valve is a safety concern.

Temperature/pressure relief valve

hot cold

manual relief lever can also be
used to open poppet valve
N § 0w
water pressure
overcomes spring
pressure and opens
poppet valve
piston w fill
e TN
fsssese -
heat expands wak fill _,,T_ A @j
in probe - pushfng  §'-12
to piston and opghing E
”;?,ﬁpﬂﬁid’" drain poppet vajve electric
for clarity water heater

TPR DISCHARGE TUBE (EXTENSION PIPE)
The discharge piping serving the Temperature and Pressure Relief valve for the water

heater should terminate not less than 6 inches or more than 12 inches above the floor.
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MISSING COVER / SCORCHING

A missing cover can allow back drafting or flame rollout and should be replaced if
missing from the water heater. A collapsed diverter or baffle inside the water heater can also be
the cause of scorching or flame rollout. Have this unit inspected and repaired by a qualified
plumber or HVAC technician right away if scorching or flame rollout has been observed.

Baffle collapsed or missing

Scorching vent
connector
watch for evidence of scorching around the
heat roll out shield, at thegﬂs valve, at the draft
gas tubing or on the outside of the tank hood

sacrificial
anode rod

insulation I .i =\ %] — temperature/
} ] pressure
refief vaive

/—ﬂue

batfle (turbulator
fallen down onto

dip —
tube

burner - affecting
burner operati

VENT PIPE CLEARANCE
Water heater vent pipe must have safe clearance from combustible materials.

Vent clearances

B-vent

vent connector - ﬁ
t;g:ically 4"
& iameter
o 6" clearance
; J;L required
o
1" clearance
Al required

g . ®
g1 y water Y i
A i gaslt poater

single walled

B-vent vent OOI'II'[EP"OI’
(cross section) (cross section)
b/
gt o = Ty R P AT oy P E ST
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GARAGE CLEARANCES
Water heaters in garages should be on a raised platform so that the pilots, burner or

heating elements are not closer than 18 inches from the floor.

Water heaters in garages

as or oil fired water heaters that are
ocated in a garage must be at least 18"
above the floor - so that gasoline vapors
are not ignited by the pilot or burner

oil
(or gas)
water
heater

side view

PIPE HAMMER
Over time, water hammering can influence the integrity of pipe connections. Closing

valves and faucets slowly is one approach to avoiding water hammer. Better securing pipes
(where possible) and installing air chambers (shock absorbers) at the risers to fixtures would be

another solution.

Correcting water hammer
alternativg _

L
[ diaphragm

airr——

kitchen
sink

air chamber

!*—'iia‘ﬁ—’l

i

section

— supply
plumging

wall framing
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FIXTURES

ROT / LEAKAGE AROUND TOILET BASE

Back to top

Seepage where the toilet attaches to the waste line can go unnoticed since water leaks
under the finished floor and is absorbed into the sub-floor where it can cause rot.

Loose toilet
—
check to see if tank
tank is well
secured to bowl
'/:)' Iegﬂgez":rje;\\ < “/‘
0 7
toilet bowl =

check to see
if toilet is well
secured to
the floor

if toilet isn't well
secured, the wax
ring can become
compressed and
allow water to
escape from the
ge/

B)

toilet
connection

pclential
. leakage area
= 7 .

Rot around plumbing fixtures
we find more rotted wood subflooring, joists and

beams around toilets than any other plumbing
fixture {shower stalls come a close second)

toilet

floor joist

celling

water —
damage

sl .
stack |

SHOWER STALL TILE DAMAGE

Loose or damaged tile, grout, and caulk should be repaired or replaced as necessary. Any
damage to the wall behind the tile should also be repaired. Further investigation may reveal the

need to rebuild a portion of the shower stall.

. | J
Tlled mOI"tar base $ ceiling framing ">
be particularly suspicious of this type of |
shower stall and Fay extra attention to the
base and the wall tiles just above the base

wall—
tile iles | 7
~ backing é
weepholes 5 \
door__\
1 o
E
\ :
5
| T oEEE
I tile— 4" N=A =
— ]
g iy
N — 4.' - -
T wr—— > ~.
subfloor | “ |
= —." N\ \
o~ e [ e ‘
sub-base ase 1
(1/4" per foot) AN I
two piece 1 ;I i
clamping (typically |= AR ’ |
type drain neoprene) $ floor m

Cross clamps i \

section u(nto Iir?er} framing > 3rap dedin pipe
I ~ = ‘-;/_'_ - |

SHOWER STALL - REBUILD TILE BASE

Wall or floor damage beneath a shower enclosure should be repaired. See diagram above.
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BATHTUB TILE DAMAGE
Loose or damaged tile, grout and caulk should be repaired or replaced as necessary. Any
damage to the wall behind the tile should also be repaired if necessary.

Inspecting a bathtub | Tubs without tile lips more prone to leakage

tile
lip

tile
backing

check operation of the
faucet (including shower)

check for proper drainage
of water off the perimeter Ny |-
of the tub (i.e. into the tub = | LT

not onto the floor) 1 E

check for soft backing/loose 1 I E

tiles - especially near soap tod 1 1T £

dishes, tubjwall intersection, || | 8 | ]

corners and around the spout I | 1|
(D) look for damage at the tub) . 17

¥l ™ wall and tubfloor intersection | |2

@ check for floor springiness
and rot in front of the tub

=

floar o A
seclion [ framing )

shower rod and curtain drain pipe

omitted for clarity

BATHTUB: FLOOR SPILL DAMAGE

The extent of damage is difficult to predict without removing floor coverings. Repairs
are not high priority unless the floor is weakened. At the least, corner guards that will help
prevent water from draining out onto the floor should be installed.

BATHTUB WINDOW ENCLOSURE

The window and sill of the bathtub enclosure should be protected from moisture. A
waterproof curtain is usually sufficient. Windows in bathtub enclosures have a reputation for
allowing leakage behind the enclosure, causing damage to the wall.

% " 1
Bathtub windows aren't a good idea AT A
L1
|1
L]
- //
\ il o
=
I
g sy SNENERE
| ] -H-H‘H-H""‘-q
S — > T
window rot, wall stud rot, soft —
tile backing and loose tiles can
be a problem here L
installing a waterproof curtain
shower rod and curtain  over the window may heIF. but N
omitted for clarity may not be a positive solution
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SEWAGE EJECTOR & SUMP PUMPS Back to top

SUMP PUMP FLOAT ADJUSTMENT
If the water level is allowed to build up under the concrete floor, it can affect the
basement as shown in the following diagram.

High water table Why is there a sump pump in the basement?

there are reasons other than wet basement problems for
having a sump pump in the basement

- the storm sewer maw{l be higher than the perimeter

drainage tile that discharges into the sump (not unusual '\/\'
with “infill" houses) 5y
-in some areas local regulations may require a sump pump ; =
whether or not there is a problem =

e
'l »
8
-
W
B |2

\— foundation
wall

if the water table is high -
water will find its way into the
basement thrau%h any gaps
in the foundation/floor

water from

if the basement is tight,
water pressure mi
heave and crack the floor
to relieve the pressure

difference

SUMP PUMP TOO HIGH

When the sump pumep is set too high in the crock, it does not activate in time to keep the
water level below the bottom of the footer tiles. It therefore allows water to backup in the tiles
and sit just under the concrete floor. The results can be the same as shown in the following
diagram, which shows the effects that high water tables can have on basements.

INOPERATIVE SEWAGE EJECTOR PUMP
The sewage ejector pump would not operate at the time of our inspection and should be
repaired or replaced as necessary.

Sewage ejector pump

detail of P [
submersible :
— vent pipe

/(2" diameter)

— discharge
h pipe
discharge pipe 1
(2" diameter) |
= non-clog

impeller |

| [ ]y
gate —, P im. I

electrical valve \ 1 =

wiring\ = =5

main waste line

union ™~ N (w 7 (3" diameter)

pump —~ sealed — Y Y
intake cover o\ 1t — check valve
\ 5 (should be harizontal)

concrete floor
Q. - =T H

submersible
pump
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ATTACH ED GARAG ES Back to top

GARAGE MAN DOOR Man door (attached garage)

(SERVICE DOOR) RATING
The door between the garage and
the interior of the house should be
rated to resist fire as per local
codes. Since there is no code
enforcement on existing dwellings,
replacement of this door would be
a good upgrade.

GARAGE MAN DOOR SEAL
The door between the garage and the interior of the house should be well sealed to
inhibit automobile fumes from entering the house.

GARAGE MAN DOOR ADJUSTMENT
The door between the garage and the interior of the house should be adjusted to
operate freely yet fit tightly.

GARAGE FLOOR SLAB SETTLEMENT

It is not uncommon for garage slabs to show some settlement due to backfill that is
placed when the home is built. The slab is not a structural member of the home; it just floats on
the backfill that was placed in the garage around the foundation. Mud jacking is a viable repair
method and generally is quite a bit less than tear out and replacement of the concrete floor.

Slab is partly on disturbed soil Mud jacking (pressure grouting)

garage |
wall wall
framing hammer(‘s_ol framing

heavy chains mud jacking: |
floor slab settles at sz areusedlo concrege iniecgtad =
T edges where backfill AT [ ) detect hollow through series of foir)

9 is thickest and 9 8 spats 1-1/2° holes ]
S settles the most A | S e to fill void i
. = Kot f";/ | e
§ crac crack 4.9 |42 5 * |74

7§+ -foor siab

viewed from front 25 re i e
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Product Safety and Recalls Back o o7

The US Consumer Product Safety Commission, CPSC, an independent federal regulatory
agency that was created in 1972 by Congress, passed the Consumer Product Safety Act.
In that law, Congress directed the Commission to “protect the public against unreasonable
risks of injuries and death associated with consumer products”.

The CPSC has jurisdiction over about 15,000 types of consumer products, from automatic
drip coffee makers to toys to lawn mowers. Some types of products, however, are covered
by other federal agencies. For example cars, trucks and motorcycles are covered by the
Department of Transportation; foods, drugs and cosmetics are covered by the Food and
Drug Administration; and alcohol, tobacco and firearms are under the jurisdiction of the
Department of the Treasury.

The CPSC works to reduce the risk of injuries and deaths from consumer products by:

¢ Developing voluntary standards with industry

¢ Issuing and enforcing mandatory standards; banning consumer products if no
feasible standard would adequately protect the public

¢ Obtaining the recall of products or arranging for their repair

e Conducting research on potential product hazards

e Informing and educating consumers throughout the media, state and local
governments, private organizations, and by responding to consumer inquiries

Visit the CPSC website to obtain information about recalled products or to report an unsafe
product or a product related inquiry.

Consumer Product Safety Commission website - www.cpsc.gov
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Carbon Monoxide Back t top

Alarming CO Poisoning Statistics

Each year, more than 10,000 Americans are temporarily or permanently disabled by accidental
exposure to carbon monoxide (CO). The CO poisoning deaths attributed to motor vehicle exhaust
accounted for about 60% of all accidental non-fire CO poisoning deaths. The remaining 40% of
deaths were associated with consumer products. Most of the non-fire consumer product-related
CO poisoning deaths were associated with the use of heating systems.*

Other consumer products associated with these poisoning deaths included charcoal grills, gas

water heaters, camping equipment, gas ranges and ovens. On average, between1994 and 1998,
approximately 10,600 people were treated each year in hospital emergency rooms for non-fire CO
poisoning injuries associated with consumer products, excluding incidents involving auto exhaust.

Of the estimated incidents of CO poisoning attributed to consumer products from 1992 to 1996:
74 percent were attributed to heating systems

10 percent to charcoal grills

3 percent to gas water heater

4 percent to gas ranges/ovens

5 percent to camp stoves/lanterns

3 percent to other appliances.?

Of the estimated non-fire CO poisoning deaths from 1992 to 1996:
4 percent of the victims were under 5 years old

5 percent were between 5 — 14 years old

19 percent were between 15 — 24 years old

27 percent were between 25 — 44 years old

23 percent were between 45 — 64 years old

22 percent were 65 and over.?

Carbon Monoxide Poisoning and its Effects

CO is a clear, odorless gas that is a by-product of combustion of fuels like natural gas, liquid
propane (LP), coal, oil and wood. It is poisonous to humans and pets.

There are no perceptible symptoms if an individual's CO levels are less than 10 percent. At 10
percent levels, an individual may experience symptoms that mimic the flu or a cold such as
headache, fatigue, difficulty in thinking straight, irregular breathing and heartbeat, nausea or
coughing. The victim may appear pale, but develop cherry red color on the lips and ear tips. Take
note especially if everyone in the home is experiencing at lease some of the symptoms, and pay
particular attention if pets exhibit symptoms since animals cannot get the flu. At levels greater than
20 percent, a person can lose consciousness, go into a coma, or die.

If CO poisoning is suspected, call 911 from a neighbor’s house and get everyone into the fresh air
immediately. Report it to the fire department even if everyone is feeling better.

Continued............
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What can cause carbon monoxide poisoning?

Defective furnaces, fireplace flues, and oil heaters have long been the primary cause of accidental
CO poisoning. During winter months, the average furnace will turn on and off nearly 9,000 times.
When equipment works this hard, annual maintenance by a qualified contractor is the best way to
keep heating and venting systems running safely and efficiently. In addition to annual service,
follow these tips to check for safety:

e Check the furnace flame. Flames should be mostly blue and steady.

e Look for buildup. Discoloration or soot buildup around the burner access door and vents

could signal a problem.

e Check the venting system. Soft, rusted or broken vent piping can release combustion

products indoors.

¢ Examine the furnace or boiler. See that it's free of dust, rust and any other signs of

corrosion.

e Check air filters regularly. Clean or replace them as needed.

o Make sure furnace panels and grill are in place and the fan compartment door is closed

when the furnace is on. Leaving these doors open could cause CO to build up in living

areas.
These checks do not replace the need for an annual checkup of the heating system before the
start of the heating months. To protect your family against accidental CO poisoning, make sure the
furnace and appliances receive annual checks by a qualified gas appliance or heating contractor.
In addition, gas appliances, including stoves, clothes dryers, water heaters, and gas furnaces, are
sources of CO. For gas appliances, CO is vented out of the house. However, sometimes the vent
system is not installed correctly or does not work properly, forcing CO back into the house.

Installation of Carbon Monoxide Detectors

It is a good idea to have CO detectors/alarms in your house. CO weighs about the same as air, so
detectors can be mounted at any height. Install a CO detector on each level of your home, and in
or near each sleeping area. Try to keep the detectors at least 20 feet from any fuel burning
appliances and at least 10 feet from high humidity locations like bathrooms and kitchens. If an
alarm sounds, call a professional to check your gas burning appliances.

Testing your Carbon Monoxide Detector/Alarm

One can determine if a CO detector/alarm is working by using special CO alarm testing devices.
These devices simulate CO using a small pellet in a package. When the pellet is moistened, it
releases a non-toxic gas. After a few minutes, the alarm will sound if it is properly working. These
devices are available at better hardware stores.

! “Estimates of non-fire CO poisoning deaths and injuries” Executive Summary; US Consumer Product Safety Commission, June 1999
2 “Estimates of non-fire CO poisoning deaths and injuries” Table 1; US Consumer Product Safety Commission, June 1999
% « Estimates of non-fire CO poisoning deaths and injuries” Table 2; US Consumer Product Safety Commission, June 1999
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Fi re Safety Back to top

Fire Prevention: Smoke Alarms Save Lives

The National Fire Protection Association (NFPA) estimates more than 94 percent of North
American homes have at least one smoke alarm. But consider this fact: There are more homes
with smoke alarms that don’t work, than homes without any alarms. Those poorly maintained units
create a false sense of security for residents.

WORKING Smoke Alarms Save Lives
By properly selecting, placing, testing, and maintaining your smoke alarm, you will greatly increase
your chances of surviving a home fire.

Alarm Selection

When you go to the store, you'll find there are many different types of alarms on the market. There
are standard battery-operated alarms, 10-year battery-operated alarms, and others that operate on
the home’s electrical system.

Building codes and local requirements often dictate the type of power that will be required to
operate smoke alarms.

There are also special alarms for people with hearing impairments. These have both an audible
alarm and intense flashing lights.

No matter what type of alarm you purchase, make sure it is listed or approved by an independent
testing laboratory, such as Underwriters Laboratories (UL).

How many is enough?

The National Fire Protection Association (NFPA) Life Safety Code 101 should be followed. Most
codes require a minimum of one smoke alarm on every level, including basements, and within 15
feet of each sleeping area. If the door to the sleeping area is kept closed, it is also recommended
that a smoke alarm detector be placed inside the bedroom.

In new construction, the code requires hard-wired smoke alarms to be interconnected. This means
that if one smoke alarm is activated, all alarms will sound.

Installation

Always follow the manufacturer’s installation instruction.

Wall-mounted alarms should be installed so the top is 6 to 12 inches from the ceiling
Ceiling-mounted units should be installed at least 6 inches from any wall.

If a room has a vaulted ceiling, mount the alarm at or near the ceiling’s highest point.

In stairways with no doors at the top or bottom, position alarms in the path smoke would follow up
the stairwell.

Mount alarms at the bottom of closed stairways, such as those leading to a basement. Dead air
trapped near the door at the top of a stairway could prevent smoke from reaching an alarm located
at the top.

Don't install an alarm too close to windows, doors, forced-air registers, or ceiling fans where drafts
could interfere with the detector’s operation.

If you have questions about the best places to install alarms, contact your local fire department for
advise.

Plan an Escape
Plan and review escape routes. Have at least two ways to get out of every room. Agree on a
meeting place outside where everyone can gather after they escape. Practice your escape.
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| ead In Homes Back t top

Why is Lead Dangerous?

If not detected early, children with high levels of lead in their bodies can suffer from:
Damage to the brain and nervous system

Behavior and learning problems

Slowed growth

Hearing problems

Headaches

arwdE

How Does Lead Get Into the Body?
1. Hands or other objects covered with lead dust are easily put into children’s mouths
2. Children eat paint chips or soil containing lead
3. Lead dust, especially during renovations that disturb painted surfaces, is easily
breathed in

Do | need a Lead-Based Paint Inspection / Risk Assessment?
There are two primary reasons for considering a lead inspection or risk assessment:

1. Children under the age of 6 are considered to be at the greatest risk of lead poisoning.
Ingesting even small amounts of lead-based paint or dust can cause serious health
effects.

2. The market value and marketability of your home may be adversely affected by the
presence of lead-based paint. Testing prior to purchase will enable you to invest wisely
and take the steps necessary to enhance the resale value of your property.

If you think your home has high levels of lead:

1. Get your young children tested for lead, even if they seem healthy

2. Wash children’s hands, bottles, pacifiers, and toys often

3. Regularly clean floors, window sills, and other surfaces

4. Take precautions to avoid exposure to lead dust when remodeling or renovating (call 1-
800-424-LEAD for guidelines)

5. Don't use a belt-sander, propane torch, dry scraper, or dry sandpaper on painted
surfaces that may contain lead

6. Don't try to remove lead-based paint

Common Sources of Lead-based Paint

Sources of lead poisoning dangers include house paint, decorated china, water pipes,
fishing tackle, fine crystal, and old comic books to name just a few. Homes built prior to 1978 are
likely to have been painted with lead-based paint. It is important to remove old car batteries from
your property; store old comic books away from children and heat sources; and check crystal and
china for the presence of lead. If lead is present, don’t use them for serving.

More information is available regarding lead safety at www.epa.gov/lead
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Rad O n Back to top

Radon is a Cancer-Causing, Radioactive Gas

You cannot see, smell, or taste radon but it still may be a problem in your home. Radon is a naturally
occurring soil gas that is the result of the breakdown of uranium in rock and soil. As this gas makes its way
out of the ground, it finds its way into homes. When you breathe air containing radon, you increase your risk
of getting lung cancer. In fact, the Surgeon General of the United States has warned that radon is the
second leading cause of lung cancer in the US today. If you smoke and your home has high radon levels
your risk of lung cancer is especially high.

You should test for Radon

The EPA recommends that you know what the indoor radon level is in any home you consider buying. Ask
the seller for their radon test results. If the home has a radon-reduction system, ask the seller for any
information they have about the system.

If the home has not yet been tested, you should have the house tested. Any home can have a radon
problem. This means new and old homes, well-sealed and drafty homes, and homes with or without
basements.

Myths and Facts
The following list of Radon Myths and Facts is taken from the EPA publication Home Buyer’s and Seller’s
Guide to Radon

MYTH #1: Scientists are not sure that radon really is a problem.

FACT: Although some scientists dispute the precise number of deaths due to radon, all major health
organizations (such as the Centers for Disease Control, The American Lung Association, and The American
Medical Association) agree with estimates that radon causes thousands of preventable lung cancer deaths
every year. This is especially true among smokers, since the risk to smokers is much greater than to non-
smokers.

MYTH #2: Radon testing devices are not reliable and are difficult to find.

FACT: Reliable radon tests are available from qualified radon testers and companies. Active radon devices
can continuously gather and periodically record radon levels to reveal any unusual swings in the radon level
during the test.

MYTH #3: Homes with radon problems cannot be fixed.
FACT: There are solutions to radon problems in homes. Thousands of home owners have already lowered
their radon levels. Radon levels can be easily lowered by a qualified mitigation contractor.

MYTH #4: Radon only affects certain types of homes.

FACT: Radon can be a problem in all types of homes, including old homes, new homes, drafty homes,
insulated homes, homes with or without basements. Local geology, construction materials, and how the
home was built are among the factors that can affect radon levels in homes.

MYTH #5: A neighbor’s test result is a good indication of whether your home has a radon problem.
FACT: Itis not. Radon levels vary from home to home. The only way to know if your home has a radon
problem is to test it.

Myth #6: It is difficult to sell a home where radon problems have been discovered.
FACT: There is not a negative impact on the sale of a home where radon has been fixed. The added
protection is often a good selling point.

More information about radon is available at
http://www.epa.gov/iag/radon/
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The following costs are intended as ballpark estimates for repairs and/or improvements to a typical three
bedroom home. Our experience has shown that actual contractor quotations can very by as much as 300%.
Naturally, the quality of workmanship and materials will influence costs. The complexity of the job,
accessibility and even economic conditions can also alter actual costs.

ROOFING / FLASHINGS/ CHIMNEYS

Install conventional asphalt shingles over existing shingles

Strip and reshingle on medium sloped roof

Strip and reshingle on steep, high or complex roof
Strip and re-roof with cedar shingles

Strip and replace built-up tar & gravel roof

Strip and replace single-ply membrane

Reflash typical skylight or chimney

Rebuild typical chimney above roof line

Repoint typical chimney above roof line

EXTERIOR

Install galvanized or aluminum gutters and downspouts
Install aluminum soffits and fascia

Install aluminum or vinyl siding

Repoint exterior wall (soffit mortar)

Repoint exterior wall (hard mortar)

Parge foundation walls

Damp proof foundation walls and install weeping tile
Install a deck

Resurface existing asphalt driveway

Install interlocking brick driveway

Rebuild exterior basement stairwell

Build detached garage (single)

Build detached garage (double)

Build retaining wall (wood)

Build retaining wall (concrete)

Painting (trim and wall surfaces)

STRUCTURE
Underpin one corner of house
Underpin or add foundations

Lower basement floor by underpinning and/or bench footings

Replace deteriorating sill beam with concrete

Install basement support post with proper foundation
Perform chemical treatment for termites

Repair minor crack in poured concrete foundation

ELECTRICAL

Upgrade electrical service to 100 amps (incl. new panel)

$1.50 — 2.50 per sq.ft.

$2.50 — 3.50 per sq.ft.

$4.00 — 7.00 per sq.ft.

$7.00 — 10.00 per sq_.ft.

$8.00 — 12.00 per sq.ft. (min. $1000)
$6.00 — 10.00 per sq.ft. (min. $750)
$300 - 500

$150 — 300 per lin.ft. (min. $400)
$6.00 — 8.00 per sq.ft. (min. $250)

$4.00 — 5.00 per lin.ft. (min $500)
$8.00 — 12.00 per lin.ft.

$3.50 — 5.00 per sq.ft.

$3.00 — 4.00 per sq.ft. (min. $200)
$6.00 — 8.00 per sq.ft. (min. $200)
$3.00 — 4.00 per sq_.ft.

$150 — 200 per lin.ft. (min. $1000)
$25 — 40 per sq.ft.

$2.50 — 4.00 per sq.ft.

$6.00 — 800 per sq.ft.

$3500 — 5000

$8000 and up

$12,000 and up

$20 — 25 per sq.ft.

$30 — 40 per sq_.ft.

$3000 and up

$3500 and up

$300 and up per lin.ft.

$200 — 300 per lin.ft. (min. $5000)
$60 and up per lin.ft. (min. $500)
$300 - 500

$1800 and up

$400 - 800

$1000 — 1300

Upgrade electrical service to 100 amps (suitably sized panel already exists) $500 - 800
Upgrade electrical service to 200 amps $1800 — 2200

Install new circuit breaker panel $500 — 800

Replace circuit breaker (20 amp or less) $50 - 100

Add 120 volt circuit $150 — 300

Add 240 volt circuit $250 — 400

Add conventional receptacle $150 — 300

Replace conventional receptacle with ground fault circuit receptacle $60 — 90

Rewire electrical outlet with reversed polarity (assuming electrician is

already there)
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HEATING

Install mid-efficiency forced-air furnace
Install high-efficiency forced-air furnace
Install humidifier

Install electronic air filter

Install mid-efficiency boiler

Install high-efficiency boiler

Install circulating pump

Install chimney liner for gas appliance
Install chimney liner for oil appliance
Install programmable thermostat
Remove oil tank from basement
Remove indoor oil tank

Remove abandoned underground oil tank
Replace radiator valve

Add electric baseboard heater

Convert from hot water heating to forced-air (bungalow)
Convert from hot water heating to forced-air (two story)

Clean ductwork

COOLING / HEAT PUMPS

Add central air conditioning on existing forced-air system

Add heat pump to forced-air system
Replace heat pump or air conditioning condenser
Install ductless air conditioning system

INSULATION
Insulate open attic to modern standards

Blow insulation into flat roof, cathedral ceiling or wall cavity

Improve attic ventilation

PLUMBING

Replace galvanized piping with copper (2 story with one bathroom)

Replace water line to house

Replace toilet

Replace basin, including faucets

Replace bathtub, including ceramic tile and faucets
Install whirlpool bath, including faucets

Retile bathtub enclosure

Replace leaking shower stall pan

Rebuild tile shower stall

Replace laundry tubs

Remodel four-piece bathroom completely

Connect waste plumbing system to municipal sewers
Install submersible pump

Install suction or jet pump

Install modest basement bathroom

INTERIOR

Add drywall over plaster

Sand and refinish hardwood floors

Install replacement windows

Install storm window

Install masonry fireplace (if flue already roughed-in)
Install zero-clearance fireplace (including chimney)
Install glass doors on fireplace

Install skylight

Remodel kitchen completely

Install gas fireplace

Seagate Inspections, Inc.

$2000 - 4000
$3500 — 6000
$200 - 400
$500 — 800
$2500 — 5000
$5000 — 9000
$400 — 600
$400 — 800
$700 — 1800
$200 — 300
$400 and up
$1200 — 2500
$3000 and up
$75 - 150
$250 — 400
$8000 — 10000
$15000 — 20000

$200 and up

$2000 — 4000
$4000 — 5000
$1200 — 1500

$3000 and up

$0.70 — 1.80 per sq.ft.
$2.00 — 3.50 per sq.ft.

$40 — 50 per vent

$2000 and up
$400 and up
$500 and up
$2500 and up
$3000 and up
$800 — 1200
$1000 — 1600
$1500 — 2500
$250 — 500
$6000 and up
$3000 and up
$800 and up
$400 — 600
$4000 and up

$1.50 — 2.50 per sq.ft.
$1.50 — 3.00 per sq.ft.

$50 — 100 per sq.ft.
$100 - 300

$2000 and up
$3000 and up
$300 and up
$1500 — 3000
$15000 and up
$2500 and up

$2000 — 3000
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Back to top

THE 1% RULE

When you consider the life cycle of every component of a house, a reasonable annual
estimate of the cost of normal maintenance is 1% of the value of the house. One year you
may replace the furnace; a few years down the road you may re-surface the roof. Throw in
the odd unexpected repair in between and you average 1% per year. It's incredible but
this rule is not far off even for very expensive and very inexpensive houses.

NORMAL MAINTENANCE

If you strip away the cosmetics, a house is
made up of the structure, roof, exterior
envelope and the “systems” of the house.
The “systems” are things like heating,
plumbing, electrical and cooling.

All components and systems eventually wear
out. Fortunately, they don’t all wear out at the
same time. Different components have
different life cycles. Houses tend to settle
into what you might call a “normal
maintenance pattern”.

WHAT'S THE MESSAGE HERE?

A homebuyer should arrive at the home
inspection with realistic expectations. If you
are buying a 12 — 15 year old home, let’s face
it, you may need a new roof covering. If you
are buying a 60 year old home, you may have
to update some plumbing. Don't let this scare
you away from a perfectly good home.

HOW LONG DOES IT LAST?

On the following page is a short list of typical
life cycles of the most common components
of the home. Please keep in mind that there
will be exceptions in every category.
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ROOF

Tar & gravel roof (built up roof)..........cooiiii e,
Single ply roof membrane.............cooiiii i
ROI r00fiNG... e

EXTERIOR

Gutters & dOWNSPOULS.......e v iiree e e e e e ee e aeaaee e
Copper gutters and dOWNSPOULS.......c.oveveinieiie i ieee e
Aluminum SIdING... oo
WOOM SIAING. ...ttt e e e
SHUCCO . .. ettt e e e e e

Asphalt driveway surface............ccooveiiiiiiii i,
Driveway SEalEr........ciiie e i e e
CONCrete AriVEWAY ......veie e vee et et e e e e e aen e eaaaas
=TT (=0 [0 o] ge] o =T o 1T G

STRUCTURE
Termite treatmeNnt........o it e eaas

HEAT

Conventional furnace..........cociiiiiii
Mid efficiency furnace.............cooiii i
High efficiency furnace.............oooiiiii i,
Electric baseboard.............coiiiiiiiii
Heat puUMpP COMPIESSOr. .....vn ittt e e e e
Castiron boIler...... ..o
Coppertube boiler..........cooiiii i,
HUMIAIfIEE .. e e
Electronic air filter........ocooii i

COOLING
Air conditioning CONAENSEr..... ...t

PLUMBING

Galvanized steel supply Pipe.......cocoeiiiiiiiiiiiii e,
(0] o] o= g o] o] TP PPT
TOMET. .. e

FaUCEL. ...
Whirlpool bath............oooi i
ShOWET PAN......ii e e e
Submersible pump forwell............oocoi

SUCHION OF JEE PUMIP ... it aee e
Water SOftENET ... ...
SUMP PUMID . et ettt e e e e e e e e e re e e naeens
Water NBALEN ... .. i
Tile bathtub enclosure...........ccooo i,
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12 - 15 years
25 - 30 years
10 - 15 years

40 -200 years

15 - 20 years
15 - 20 years
5-10 years

20 - 30 years

50 - 100 years

50 plus years
Maintenance dependent
Maintenance dependent
4 - 6 years

10 - 20 years

10 - 20 years
1-3years

30 - 40 years

8 - 12 years

10 - 20 years

20 - 25 years

20 - 25 years

Unknown, suspect <20 years
12 - 15 years

10 - 15 years

35 - 50 years

10 - 20 years

5-10 years

10 - 20 years

10 - 15 years

40 - 50 years
Indefinite

30 - 40 years
12 - 20 years
10 - 15 years
15 - 20 years
Unpredictable
10 - 15 years
10 - 15 years
5-15years
2 -7 years

8 - 12 years
10 - 30 years

5-10years
maintenance dependent
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